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CHAPTER  XXXIX.* 

excisional  surgebt  of  the  joints  and  bones. 

The  Joints,  for  Disease. 

The  Operations  of  Surgery  are  generally  of  two  kinds  :  those  which 
consist  in  the  removal  of  some  part  of  the  body,  whether  by  Excision 
or  Amputation ;  and  those  which  effect  the  restoration  of  parts  de- 
stroyed by  disease  or  injury,  or  wanting  by  congenital  defect,  consti- 
tuting Plastic  Surgery.  The  latter  class  of  Surgical  Operations  is 
responsive  to  the  guiding  principle  of  restoring  the  body  to  its  healthy 
integrity  of  structure  and  function.  So  also,  in  the  removal  of  any 
portion  of  the  organism,  similar  considerations — anatomical  and 
physiological — should  ever  be  observed,  with  a  view  to  the  maintenance 
of  that  integrity  as  far  as  possible.  But  the  removal  of  any  part 
will  be  a  resource  in  the  hands  of  the  true  Surgeon,  only  under  patho- 
logical conditions  justifying  such  intei-ference,  lest  a  surgical  operation 
of  unavoidable  sacrifice  become  another  name  for  reckless  mutilation. 

Taking  the  conditions,  local  and  constitutional,  which  may  be 
appropriate  for  the  operations  of  Excision,  in  connection  with  their 
performance  and  after-treatment,  we  comprehend  the  full  import  of 
the  expression.  "  Excisional  Surgery,"  as  distinguished  from  a  descrip- 
tion merely  of  the  operative  procedures.  Viewed  in  the  latter  sense  only, 
Excision  or  Re-section,  as  it  is  sometimes  less  properly  named,  signifies 
the  removal  of  any  part  of  the  body,  by  a  cutting-out  operation  of  extir- 
pation. This  kind  of  operation  relates  chiefly  to  the  joints  and  bones, 
although  it  may  be  practised  also  for  the  removal  of  tumours,  as 
adventitious  growths  produced  in  connection  with  the  natural 
organism.  With  regard  to  the  osseous  system,  comprising  the  joints 
and  bones,  excision  may  be  practised  either  for  disease  or  for  injury 
of  these  parts. 

In  approaching  this  subject  we  may  just  take  a  retrospective  glance 

*  Enlarged   from    the    author's    Lettsomian   Lectures.      Med.    Soc,    London, 
1870-71. 
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at  its  history  and  time-lionoured  associations.  Hippocrates,  in  "whose 
writings  24:00  years  ago  so  many  other  surgical  aspects  of  the  present 
age  are  reflected,  distinctly  notices  the  re-section  of  bones  at  the  joints, 
— as  of  the  leg,  the  ankle,  the  forearm,  the  wrist.  Tlien,  again,  "\ve 
find  Celsus  and  Paulus  -^giueta  both  as  explicitly  directing  the 
excision  of  the  ends  of  bone, — the  one  in  compound  dislocations,  the 
other  in  compound  fractures  with  protrusion.  But  the  latter  writer 
refers  also  to  the  practice  of  excision  for  disease  of  the  joints  or  of  the 
bones:  "When,"  says  he,  "the  extremity  of  a  bone  near  a  joint  is 
diseased  it  is  to  be  saAvn  off :  and  often,  if  the  whole  of  a  bone,  such  as 
the  ulna,  radius,  tibia,  or  the  like,  be  diseased,  it  is  to  be  taken  out 
entire."  Thus,  then,  Excisional  Surgery  had  its  origin  in  that  fertile 
period  of  the  world's  history  when  arts  and  literature  flourished. 
Subsequently,  in  the  course  of  those  dai'k  and  dreary  middle  ages, 
Avhen  the  human  mind  lay  dormant,  as  in  a  death,  it  is  scarcely  pos- 
sible to  trace  a  vestige  of  that  which  was  destined  to  become  a  leading 
feature  of  modern  surgery.  Not  until  towards  the  close  of  the  last 
centui'Y  were  the  operations  of  joint-excision  fully  recognized.  In 
1781  Park,  of  the  Liverpool  Hospital,  excised  the  knee-joint,  and  with 
a  successful  result.  This  was  followed  by  a  second  successful  operation 
on  the  knee,  in  1789.  Contemporaneously,  in  France,  the  Moreaus, 
senior  and  junior,  practised  excision  of  this  joint,  between  the  years 
1786  and  1789  ;  and  then  of  the  elbow-joint,  the  one  Surgeon  in  1794, 
the  other  in  1797.  The  efforts  of  Park  and  Moreau  failed  to  make 
any,  the  slightest,  impression  on  the  profession  or  the  public.  In 
September,  1782,  Park  wrote  to  Percival  Pott,  of  St.  Bartholomew's 
Hospital,  "a  few  sheets,  in  which,"  said  he,  "  I  hope  to  show  that  in 
some  of  the  affections  of  the  knee  and  elbow  in  which  amputation  has 
hitherto  been  deemed  indispensably  necessary,  Surgery  has  yet  another 
resource,  which,  as  far  as  my  reading  and  experience  enable  me  to 
judge,  has  not  yet  been  attempted  by  any  other  practitioner — I  mean, 
Me  total  extirpation  of  the  articulation.''  He  emphasized  his  suggestion 
by  underscoring  it,  as  if  printed  in  italics.  This  announcement,  how- 
ever, seemed  in  no  way  to  have  moved  the  original  mind  of  the  famous 
metropolitan  Surgeon.  On  the  Continent,  the  memoirs  offered  by  the 
Moreaus  to  the  French  Academy  provoked  violent  opposition,  and 
were  rejected  with  disdain  by  the  surgical  savans  of  France.  Thus  it 
was  that  towards  the  close  of  their  labours  the  pioneers  of  Excisional 
Surgery  experienced  the  mortification  of  knowing  that  they  had 
attracted  no  followers — no  successors. 

It  is  unnecessary  to  pursue  this  general  historical  sketch  further ; 
those  who  revived  the  operations  of  excision,  and  subsequent  contribu- 
tors, will  be  amply  noticed  in  connection  with  the  consideration  of  the 
several  joints. 

Joint-Excision  in  relation  to  the  General  Treatment  of  Joint-Disease. — 
In  the  pathological  history  or  course  of  inflammatory  joint-aff'ections, 
certain  general  indications  of  Treatment  may  be  recognized,  which,  in 
the  order  of  their  conservative  or  preservative  character,  admit  of  the 
following  an^angement ;  and  whereby  the  relative  bearing  of  Excision 
will  become  apparent. 

The  iVon-operative  indications  comprise  : — 

(1.)  Preservation  of  the  Joint,  functionally,  by  restoration  of  its 
mobilitv. 
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(2.)  Preservation  of  the  Joint,  with  loss  of  its  mobility,  by  An- 
chylosis. 

The  Operative  indications  are  : — 

(3.)  Preservation  of  the  Limb,  and  Life,  by  sacrifice  of  the  Joint, 
with  Anchylosis,  here  more  properly  named  Synostosis — Excision. 

(4.)  Preservation  of  the  Life  alone,  by  sacrifice  of  the  Limb — 
Amputation. 

The  question  of  operative  interference,  it  will  thus  be  seen,  can 
arise  only  when  the  joint-disease  is  already  past  the  control  of  the  first 
indication  of  treatment — restoration  of  the  mobility  and  functional  use 
of  the  joint ;  and  when  it  has  become  subject  to  the  second  indication 
— preservation  by  anchylosis.  But  this  result  is  also  the  object  of 
Excision.  The  true  comparison,  therefore,  of  joint-excision  for  disease, 
is  with  the  probability  of  natural  cure  by  anchylosis.  Such  com- 
parison should  have  reference,  (1)  to  the  joint,  in  respect  to  five 
essential  particulars — the  appropriate  nature  of  the  anchylosis  or 
nnion,  and  the  proper  position  of  the  limb  for  its  functional  use,  the 
average  duration  of  the  periods  of  recovery,  and  the  permanent 
character  of  that  issue,  with  its  average  proportionate  frequency;  (2) 
the  liability  to  life,  or  the  comparative  mortality  of  the  natural  cnre  by 
anchylosis  and  that  resnlting  from  excision,  must  also  be  considered. 
It  may  seem  strangle  to  speak  of  the  mortality  of  the  natural  cure,  for 
it  might  be  said  that,  failing  to  obtain  that  issne  in  due  time,  the 
Surgeon  would  interfere  by  an  operation,  either  of  excision  or  amputa- 
tion, before  death  ensues.  But  the  period  of  natural  cure  is  very 
protracted,  extending  often  to  five  years  or  more,  and  even  to  ten 
years.  Cases  of  this  duration  respectively — not,  it  must  be  confessed, 
of  a  very  inviting  and  encouraging  character — are  recorded  by  Mr.  T. 
Bryant  and  Mr.  Hilton,  as  having  occurred  in  their  practice  for  the 
mechanical  cure  of  knee-joint  disease.  But  even  a  more  important 
consideration  is  this — that  such  protracted  recovery  is  attended  with 
a  proportionate  reduction  of  constitutional  vigour.  Hence,  with  refer- 
ence to  the  question  of  mortality,  operative  interference  may  be  too 
late,  or  intercurrent  disease,  consequent  on  delay,  may  cany  off  the 
patient  ;  in  either  case,  death  ensues  from  the  prolonged  attempt  to 
bring  about  a  natural  anchylosis. 

Statistical  results,  bearing  on  all  these  questions,  and  which  shall 
be  sufliciently  accurate  and  comprehensive,  are  yet  wanting  to  deter- 
mine the  relative  value  of  the  two  modes  of  care — nature  versus 
excision.  Meanwhile,  the  fair  and  reasonable  course  to  take  surgically, 
in  any  advancing  case  of  inflammatory  joint-disease,  is  this  :  to  try  to 
induce  natural  anchylosis  by  absolute  rest  and  other  proper  trealment ; 
and  failing  to  obtain  that  issue,  timely  excision  offers  itself  as  a  sub- 
sequent resource,  under  the  conditions  which  are  most  favourable  for 
a  successful  result  to  this  operative  procedure.     What  are  they  ? 

By  an  analysis  of  twenty  carefully  recorded  typical  cases,  pub- 
lished in  the  Medico-Chirtu-gical  Transactions,  1870,  I  endeavoured 
to  establish  three  propositions,  representing  the  conditions  of  disease 
appropriate  for  excision  of  the  joints  in  general ;  and  certain  supple- 
mentary propositions  relating*  to  particular  joints.  The  experience 
of  thirty  additional  cases — excluding  many  others  unrecorded — enables 
me  to  confirm  and  enlarge  these  conclusions  ;  and,  so  far  as  they  may 
stand  the  test  of  yet  further  experience,  they  raay  be  taken  as  principles 
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or  rules  for  the  guidance  of  the  Surgeon  in  liis  selection  of  this  opera- 
tion. I  may  here  state  that  this  series  of  cases  is  consecutive — i.e.  it 
comprises  all  the  cases  in  which  I  have  had  recourse  to  the  operation 
of  joint-excision.  No  adequate  basis  for  generahzation  can  be  afforded 
by  any  limited  series  of  cases  ;  but  my  own  have  the  advantage  of  pre- 
considered  observation  and  analysis,  especially  with  a  view  to  the 
purpose  proposed  ;  and  the  conclusions  at  which  I  arrived  are  verified, 
for  the  most  part,  and  supported  by  lai'ge  masses  of  evidence  carefully 
gathered  from  recorded  sources  of  trustworthy  results. 

General- Conditions  of  Diseased  Joints  appropriate  fok  Excision. 
— Functional  inutility  of  a  Joint  is  the  resultant  condition  for  which 
the  operation  of  Excision  is  appropriate ;  but  as  this  may  ensue  either 
from  persistent  disease,  or  from  failure  of  the  natural  cure,  of  a  two- 
fold character,  it  includes  three  general  conditions,  j)roper  for  the 
operation : — 

Firstly, — as  the  result  of  persistent  disease — destruction  of  the  arti- 
cular cartilages,  with  perhaps  dislocation,  without  the  supervention  of 
anchylosis ;  but  whilst  the  constitutional  condition  has  not  advanced 
to  hectic  and  emaciation. 

Secondly, — as  one  result  of  the  natural  cure — Anchylosis,  of  a  nature 
inappropriate  to  the  functional  use  of  the  limb;  being  ligamentous 
where  osseous  union  is  required,  namely,  in  the  knee ;  or  osseous 
where  ligamentous  connection  is  necessary,  as  in  the  hip  or  elbow,  or 
any  other  joint  except  the  knee. 

Thirdly, — as  another  result  of  the  natural  cure — Anchylosis,  with 
malposition  of  the  limb.  In  the  event  oi  fibrous  anchylosis,  with  mal- 
position, mechanical  extension  of  the  limb,  tenotomy,  or  both  these 
resources  may  be  tried  prior  to  excision  of  the  joint.  Osseous  anchylosis 
also,  with  malposition,  may  be  subjected  to  certain  operations  of  sub- 
cutaneous osteotomy ;  e.g.,  in  relation  to  the  hip  and  knee  joints. 

Certain  subordinate  conditions,  relative  to  the  propriety  of  Joint- 
Excision  for  persistent  disease,  are  less  clearly  established  by  an  analysis 
of  cases.  * 

(1.)  The  comparative  eligibility  of  chronic  synovitis  or  of  scrofulous 
caries  would  appear  to  be  in  favour  of  the  former  disease.  Thus,  in 
my  knee-joint  excisions,  of  the  first  12  cases,  the  3  which  required 
secondary  amputation  were  cases  of  scrofulous  caries  ;  of  the  remaining 
9  cases,  6  were  synovitis,  and  3  scrofulous  caries. 

Professor  Humphry's  experience  is  somewhat  different — at  least 
with  regard  to  the  knee-joint — prolonged  scrofulous  suppuration  of  the 
thickened  synovial  membrane  having  been  the  most  frequent  cause  of 
failure  after  excision,  in  his  cases.     (Medico- Chirurgical  Trans.,  1869.) 

(2.)  A  limited  extent  of  osseous  disease  would  seem  to  be  propor- 
tionately favourable  for  excision ;  but  one  or  both  articular  surfaces, 
or  ends  of  bone,  may  be  diseased.  The  disease  must  not  extend  beyond 
the  limits  necessary  for  the  formation  of  sufficiently  wide  osseous  sur- 
faces for  an  adequately  secure  union,  osseous  or  ligamentous  according 
to  the  functional  use  of  the  limb.  Or  the  limits  of  diseased  bone, 
with  relation  to  excision,  may  have  to  be  restricted  for  the  pi'eservation 
of  a  sufficient  length  of  limb ;  and,  consequently,  for  the  preservation 
of  the  epiphyses  or  epiphysial  cartilages,  as  affecting  the  subsequent 
growth  of  long  bones,  and  thence  of  the  limb.  The  epiphyses  of  the 
tibia  and  femur,  in  the  knee-joint,  for  example,  in  relation  to  the  growth 
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in  length  of  tlie  lower  limb,  after  excision  of  this  joint.  But  section 
of  an  epiphysis,  or  even  its  entire  removal,  is  not  a  prohibitory  con- 
sideration, with  regard  to  joint-excision  ;  seeing-  that  the  length  of  a 
limb,  as  depending  on  epiphysial  growth,  will  probably  be  arrested  in 
•consequence  of  inflammatory  affection  of  the  epiphyses  from  disease  of 
the  joint. 

(3.)  Disease  of  the  soft  parts  around  the  joint  diseased  is  not,  in 
itself,  unfavourable  to  the  result  of  excision  ;  even  although  the  integu- 
ments be  much  undermined  by  sinnses,  and  thickened  by  gelatinous 
infiltration,  or  soddened  by  puriform  discharge.  This  surrounding 
condition  of  disease  will  subside,  and  the  integuments  regain  a  healthy 
state,  when  the  central  source  of  irritation,  the  diseased  joint,  is 
extirpated ;  provided  only  sufficient  sound  integument  be  left  to  cover 
the  exposed  ends  of  bone.  But  any  considerable  disorganization  of 
the  integument  is  generally  connected  with  advanced  constitutional 
disturbance  and  hectic  exhaustion, — the  most  unfavourable  condition 
for  joint-excision. 

(4.)  A  chronic  state  of  disease,  in  the  joint  and  surrounding  soft 
parts,  is  a  condition  of  far  more  favourable  character  for  excision,  than 
one  of  acute  inflammation.  But  in  one  case  of  acute  synovitis  from 
injury  of  the  knee-joint,  I  performed  excision  with  complete  success. 
{Trans.  International  Med.  Congress,  1881,  vol.  ii.) 

(5.)  In  all  doubtful  cases,  as  to  the  diseased  condition  of  the  joint, 
a  good  practical  rule  is,  to  lay  the  articulation  open,  by  an  incision 
as  for  the  operation,  and  examine  its  condition,  before  having  recourse 
to  amputation,  which  can  then  be  performed  at  once. 

(6.)  Certain  co-existing  constitutional  diseases,  as  phthisis,  seem  to 
have  an  unfavourable  influence,  and  in  proportion  to  the  progress  of 
such  disease. 

(7.)  Age  has  no  special  constitutional  relation  to  the  propriety  of 
joint-excision.  Either  extreme  period  of  life  seems  unfavourable  for 
this  kind  of  operation,  owing*  to  the  long  period  of  recovery  ;  averaging 
three  months  at  least  for  the  knee  or  hip  joint,  and  six  weeks  for  the 
elbow-joint.  As  to  extremes  of  age  ;  taking  the  knee-joint  as  the  best 
example  of  a  large  joint;  according  to  Dr.  R.  Hodges,  excision  has 
been  performed  as  early  as  three  years,  and  as  late  as  sixty-eight  years. 
The  former  case  recovered,  with  what  state  of  after-limb  is  not  re- 
corded ;  the  latter  died.  The  average  age  of  the  fatal  cases  was  twenty- 
five  years  ;  of  recoveries,  nineteen  years.  Of  my  own  cases,  the  first, 
and  one  of  the  most  successful,  was  thirty-three  years  old,  and  another, 
equally  successful,  was  twenty-seven.  But  the  constitutional  power  of 
recovery  from  severe  compound  fracture,  after  either  of  these  periods 
of  life,  would  suggest  the  projDriety  of  trying  excision  of  the  knee- 
joint  at  a  more  advanced  age.  Thus,  in  one  case,  I  performed  this 
operation  at  fifty-three  years  of  age, — the  most  advanced  period  of  life, 
1  believe,  at  which  this  joint  has  ever  been  excised ;  and  complete 
osseous  anchylosis  resulted.  Youth  may  be  unfavourable  for  the 
operation  of  joint-excision,  as  being  subject  to  an  arrested  growth  of 
the  limb,  from,  removal  of  the  epiphyses  or  epiphysial  cartilages.  But 
this  objection  refers  only  to  excision  of  the  knee-joint,  the  length  of 
the  ai"m,  after  operation  at  the  elbow-joint,  having  a  comparatively  un- 
important relation  to  its  functional  utility  ;  and  even  with  regard  to  the 
lower  limb,  the  line  of  epiphysial  cartilage  may  generally  be  left,  thus 
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providing  to  some  extent  for  the   subsequent  growth  of  the  limb  in 
length. 

Operation  of  Excision. — Certain  general  dii-ections  are  common  to 
all  these  operations. 

Instruments. — The  requisite  Instruments,  and  Apparatus  for  after- 
treatment,  are  few  and  of  simple  construction.  They  comprise  scalpels, 
thin  and  stout  bladed,  curved  copper  I'etractors,  saw- s — a  broad-bladed 
and  straight-backed  amputating  saw,  a  long  narrow-bladed  saw,  and 
Butcher's  saw,  the  chain-saw ;  gouges,  and  cutting-pliers,  the  lion- 
forceps  for  grasping  bone,  torsion-forceps,  suture-needles,  and  silk  or 
silver  "wire  ;  splints  and  bandages,  or  other  retentive  apparatus. 

This  list  of  armentaria  might  be  extended,  and  many  and  compli- 
cated instruments  are  described,  particularly  by  French  authors.  ■  It 
would,  how'ever,  appear  doubtful  whether  some  such  appliances  can 
possibly  be  used  in  accordance  with  the  design  of  Excision.  Some, 
indeed,  of  the  above-mentioned  instruments  are  of  restricted  applica- 
bility, and  come  into  use  only  occasionally.  Thus,  for  the  elbow-joint, 
the  saw  devised  by  Mr.  Butcher  has  a  narrow  blade,  and  being  movable, 
it  can  be  adjusted  at  any  angle ;  an  advantage  for  running  the 
saw  easily,  and  in  any  direction,  to  finish  off  the  excision.  But,  for 
the  removal  of  an  accessible  slice  of  bone  in  the  knee,  the  firm  bearing 
of  a  broad-bladed  amputating  saw  is  preferable.  The  chain-saw  also 
will  be  requisite  only  under  quite  exceptional  circumstances  ;  as  to  get 
round  an  imbedded  bone,  and  which  cannot  be  exposed  and  turned  out 
as  usual,  as  in  some  cases  of  hip-joint  excision.  Here,  however,  the 
long  narrow-bladed  saw  is  very  handy,  for  removing  the  portion  of 
bone  in  situ.  I  have  seen  the  chain-saw  used  in  excision  of  the  hip, 
but  not  with  any  apparent  advantage  ;  and  once  the  instrument  broke. 
The  "  lion- forceps,"  devised  by  Sir  William  Fergusson,  enables  the 
operator  to  gain  a  firm  grip  of  the  off-portion  of  bone,  in  order  to  steady 
it  for  the  efficient  and  free  working  of  the  saw.  This  instrument  thus 
proves  serviceable  in  completing  the  excision  of  any  partially  severed 
portion  of  bone. 

Ligatures  are  scarcely  ever  necessary  for  the  arrest  of  hfemorrhage  ; 
torsion  will  generally  prove  sufficient.  I  have  never  found  it  really 
necessary  to  apply  a  single  ligature  in  any  joint-excision  ;  nor  subse- 
quently, but  once,  on  account  of  secondary  haemorrhage.  Fine  carbo- 
lized  catgut  would  be  used,  if  any  ligatures  be  applied.  Silver  wire  is 
preferable  to  silk  sutures;  the  latter  material  being,  apparently,  more 
apt  to  induce  suppuration  at  the  points  of  insertion  along  the  line  of 
incision. 

(1.)  The  incisions  should  be  formed  so  as  to  fairly  expose  the 
articular  ends  of  bone.  Hence,  they  vary  in  shape  according  to  the 
particular  joint ;  a  single  linear  incision,  I,  as  frequently  practised  for 
exposure  of  the  elbow- joint  or  the  shoulder- joint,  or  two  such  incisions, 
one  on  either  side,  for  the  wi-ist ;  a  doiible  rectangular  incision,  T,  as 
also  applicable  to  the  elbow- joint ;  or,  as  a  T-shaped  incision,  to  the 
hip-joint ;  a  curvilinear  or  elliptical  incision,  U,  perhaps  for  the 
shoulder  or  the  wrist,  and  certainly  for  the  knee;  or  an  H-shaped 
incision,  as  some  Surgeons  prefer  for  the  latter  joint ;  and  modifica- 
tions of  these  incisions  for  the  ankle-joint.  The  incisions  are  so  placed 
as  to  avoid  important  parts — tendons,  blood-vessels,  and  nerves;  and, 
therefore,  not  in  the  flexure  of  joints.     The  lines  of  incision  w^hich  I 
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Fig.  549.* 


am  accustomed  to  practise,  in  the  various  operations  of  excision,  as 
relating  to  the  joints  in  both  the  upper  and  lower  limbs,  are  here 
represented  (Fig.  549). 

(2.)  The  ends  of  bone  should  not  be  denuded  of  their  integument  or 
of  their  periosteum,  to  any  extent  beyond  the  line  necessary  for  the 
osseous  excision ;  the  detachment  of  their  vascular  connection  predis- 
posing to  necrosis. 

(3.)  The  extent  of  hone  to  be  removed  must  be  determined  by  ob- 
serving the  appearances  of  disease,  compared  with  healthy  bone,  as 
discovered  during  the  operation  of  excision.  Hence,  this  kind  of 
operation  may  be  a  piecemeal  proceeding; 
as,  not  unfrequently,  in  the  elbow-joint. 
But  the  results  of  reparation,  in  the  pro- 
duction of  osseoiis  thickening,  spiculated  or 
nodular  enlargement,  must  not  be  con- 
founded with  the  results  of  disease.  In 
groining  long  bones — i.e.  in  young  persons, 
joint-excision  should  not  extend  beyond  the 
epiphyses,  or  at  least  the  epiphysial  carti-- 
lages,  in  the  ends  of  bone,  on  which  the 
further  longitudinal  growth  of  bone,  and 
thence  of  the  limb,  depends.  The  sections 
of  bone  should  be  parallel,  so  that  the  op- 
posed osseous  surfaces  may  be  adjusted  in 
apposition  ;  a  rule  particularly  important 
when  osseous  union  is  required,  as  in  the 
knee. 

(4.)  Skin  and  subjacent  integument, 
exclusive  of  thickened  synoA^ial  membrane, 
rarely  need  be  removed  ;  the  soft  parts  re- 
covering a  healthy  state,  and  protecting  the 
ends  of  bones  from  exposure.  Professor 
Spence  lays  stress  on  the  necessity  for 
removing  all  the  diseased  synovial  mem- 
brane, or  of  destroying  any  inaccessible 
portion  by  cauterization,  as  with  a  solution 
of  chloride  of  zinc  (one  part  to  thirty), 
perchloride  of  iron,  or  strong  tincture  of 
iodine.  I  have  not  yet  had  occasion  to  use 
any  such  application  in  any  joint-excision. 

(5.)  Hcemorrhage  may  be   arrested   by 
torsion  of  the  arterial  vessels ;  ligature  is 
rarely,  if   ever,  requisite.      Spong'ing  with 
cold  water  will  arrest  any  oozing'  hgemorrhage,  and  wash  away  any 
adherent  particles  of  bone  or  clots. 

(6.)  The  ends  of  bone  must  be  placed  in  apposition,  but  not  absolute 
contact ;  particularly  when  ligamentous  union  is  required,  as  in  the  hip 
or  elbow. 

(7.)  The  attitude  of  the  limb  must  have  regard  to  its  functional 
uses,  after  excision  of  the  joint.  Thus,  in  the  lower  extremity,  the 
hip-joint  and  the  knee  should  be  straight,  for  support  of  the  trunk  and 

*  Figure  showing  Lines  of  Incision  for  Excision : — 1.  Of  the  Knee ;  2.  Hip ; 
3.  Ankle;  4.  Elbow;  5.  Shoulder;  6.  Wrist. 
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for  progression.  In  the  upper  extremity,  tlie  elbow-pint  should  be 
semiflexed,  to  prevent  osseous  union,  and  to  provide  for  the  relative 
movements  of  the  forearm  and  band. 

(8.)  Retentive  appliances  should  have  regard  to  the  necessity,  or 
otherwise,  for  a  fixed  position  of  the  limb,  as  the  union  required  may 
be  osseous  or  ligamentous.  A  suitable  splint  or  splints  and  bandaging 
must  be  applied,  so  as  to  prevent  the  liability  of  movement  in  the 
directions  of  displacement  peculiar  to  the  joint,  after  excision  ;  leaving 
the  operation- wound  accessible  for  dressing.  This  principle  of  treat- 
ment will  be  fully  illustrated  by  the  retentive  appliances  proper  for 
each  particular  joint. 

Finally,  the  line  of  incision  is  brought  together  and  closed  by 
sutures  of  silk  or  silver  wire ;  care  having  been  previously  taken,  at 
the  veiy  last,  to  see  that  any  clot  be  washed  out,  and  that  the  ends  of 
bone  are  in  apposition.  Strips  of  lint  soaked  in  water  or  weak  carbolic 
lotion  are  applied  to  the  wound,  and  overlaid  by  a  large  piece  of  oiled 
silk ;  a  bandage  being  applied  over  all,  to  further  exclude  the  air,  and 
maintain  some  compression  for  a  time,  to  prevent  oozing  secondary 
haemorrhage. 

The  After-treatment  of  Joint-Excision  is  local,  as  relating  to  the 
process  of  union,  integumentary,  and  between  the  ends  of  bone  ;  and 
constitutional  treatment,  principally  hygienic,  as  relating  to  the  main- 
tenance of  reparative  power ;  both  aspects  of  the  treatment  having 
regard  also  to  occasional  complications. 

(1.)  Local  after-treatment  may  be  reduced  to  certain  rules  : — The 
integumentary  wound  undergoes  more  or  less  tumefaction,  but  it 
generally  heals  by  the  first  intention — primary  union  taking  place 
along  the  line  of  incision  ;  except  at  its  ang'les,  which  continue  to  dis- 
charge, slightly  perhaps,  a  puriform  matter  or  lymph,  when  the  ends 
of  bone  have  long  since  united.  The  first  dressing  need  not  be  re- 
moved, usually  for  forty-eight  hours  ;  then  the  wound  is  to  be  cleansed, 
and  similar  dressing  reapplied,  the  bandage  being  omitted,  or  applied 
lightly  as  inflammatory  sv^elling  supervenes.  The  sutures,  some  or 
all,  may  be  allowed  to  remain  for  a  week  or  ten  days.  The  retentive 
apparatus  should  not  be  removed  and  reapplied  for  the  first  month  or 
six  weeks  after  excision,  unless  absolutely  necessaiy  to  correct  some 
important  displacement  of  the  ends  of  bone.  If  osseous  union  be 
required,  this  rule  is  the  more  imperative.  The  splints  are  reapplied  at 
the  end  of  another  month,  and  so  on ;  about  three  reapplications  only 
being  permitted  in  the  course  of  osseous  union,  as  of  the  knee-joint ; 
while  the  splint  may  be  abandoned  at  a  more  early  period,  and  passive 
motion  commenced,  when  ligamentous  union  is  required,  as  in  the 
elbow.  A  starched  bandage  may  be  substituted  for  splints,  when 
osseous  union  has  become  sufficiently  firm  ;  and  thus  enable  the  patient 
to  get  about  and  regain  his  general  health.  Secondary  Jicemorrhage, 
a  rare  complication  after  joint-excision,  can  generally  be  arrested  by 
the  ice-bag,  or  in^igation,  aided  by  the  compression  of  a  bandage ;  and 
I  have  only  once  had  occasion  to  reopen  the  wound  to  secure  a  bleed- 
ing vessel — and  that  in  the  knee-joint. 

Re-excision  and  amputation  will  severally  be  considered  in  speaking 
of  the  different  joints. 

(2.)  Constitutional  after-treatment  should  be  equally  free  from  the 
imputation  of  unnecessary  interference.       Guided  by  ordinary  prin- 
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ciples,  little  medicine-giving  will  be  needed  ;  the  face  gradually  acquires 
a  remarkable  palliditj  or  sallowness,  more  than  can  be  accounted  for 
by  the  comparatively  slight  loss  of  blood  in  the  operation  ;  bat  this 
appearance  wears  off  under  the  influence  of  quinine  and  iron,  with  a 
nourishing  diet ;  the  patient,  supposing  an  excision  in  the  lower 
limb,  can  often  recline  on  a  back-support  in  bed,  so  as  to  be  enabled 
to  read  or  write,  or,  if  a  female,  amiise  herself  with  needlework  ;  and 
eventually,  before  leaving  the  bed,  our  patient  has  become  the  picture 
of  health. 

On  the  other  hand,  certain  constitutional  complications  are  apt  to 
arise  after  excision,  which  are  of  an  adverse,  or  even  fatal,  character. 
Prolonged  sickness,  from  the  influence  of  chloroform,  may  be  subdued 
by  the  hypodermic  injection  of  morphia,  in  one-sixth  of  a  grain  doses, 
while  life  is  supported  by  nutritive  enemata.  Painful  jerMngs  of  the 
limb,  especially  in  young  hysterical  subjects,  or  in  consequence  of  the 
attrition  of  the  osseous  surfaces,  is  another  untoward  event,  which  may 
be  subdued  in  like  manner.  Acute  inflammatory  fever  may  arise,  almost 
immediately  after  excision,  especially  in  young  subjects;  but  this 
subsides  or  yields  to  ordinary  treatment.  Pycemia  I  have  never  yet 
known  to  occur  after  joint-excision.  Severe  rigors  and  acceleration  of 
pulse  I  have  seen  arise  from  attrition  of  the  ends  of  bone,  and  in  con- 
sequence of  readjusting  the  splints,  a  month  after  excision  of  the  knee- 
joint.  But  this  paroxysm  usually  passes  oif.  Tetanus  has  ensued  in 
only  one  of  my  cases — a  knee-joint  excision  in  a  young  girl  of  sixteen, 
and  with  a  fatal  result ;  one  of  three  deaths  only  I  have  yet  had  after 
any  joint-excision.  Exhaustion,  in  consequence  of  prolonged  suppura- 
tive discharge,  is  apt  to  ensue  in  scrofulous  patients  ;  and  this  com- 
plication will  probably  lead  to  re-excision,  or  amputation  instead,  or 
after  the  former  resource  has  failed.  Such  cases  of  secondary  amputa- 
tion are  often  remarkably  successful  in  saving  life,  albeit  the  limb  is 
sacrificed. 

Repair  after  Excision. — Joint-Excision  may  not  be  followed  by  any 
process  of  reparation,  the  ends  of  bone  remaining  ununited,  as  in  un- 
united fracture.  Reparation  takes  place  more  commonly,  however ; 
and  the  pi-ocess  consists  in  the  production  of  a  substitute-tissue  between 
the  ends  of  bone,  forming  an  intermediate  union  ;  whichmay  be  either 
fibrous  and  flexible — as  a  ligamentous  connection,  or  an  osseous  and 
immovable  union.  Ligamentous  union  is  accompanied  with  an  adapta- 
tion of  the  ends  of  bone  to  each  other,  forming  a  new^  joint ;  as  after 
successful  excision  of  the  elbow,  an  instance  of  which  will  be  described 
subsequently,  from  a  case  recorded  by  Mr.  Syme.  Osseous  union  would 
appear  to  result  from  a  transformation  of  the  fibrous  tissue  by  a  species 
of  ossification ;  bnt  associated  with  the  production  of  true  cartilage,  in 
the  form  of  nodules,  which,  as  centres  of  development,  also  undergo  ossi- 
fication. How  far  the  union  may  become,  properly  speaking,  osseous, 
attaining  to  the  minute  structure  of  true  bone,  microscopic  observa- 
tions are  wanting  to  determine.  Any  remaining  portion  of  the  original 
articular  cartilage,  after  a  partial  excision,  is  not  continuous  with,  but 
quite  distinct  from,  the  newly  produced  ossifying  cartilage  ;  and  the 
former  undergoes  fatty  and  fibrous  degeneration,  thus  losing  its  carti- 
laginous appearance.  The  muscular  attachments,  which  had  been 
sevei'cd  by  the  osseous  excision,  probably  regain  new  connections 
around  the  united  ends  of  bone  ;   the  tendon  of  the  quadriceps  extensor 
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muscle,  for  instance,  acquires  an  insertion  into  the  head  of  the  tibia  ; 
while  the  soft  parts  around  the  joint  become  more  or  less  thickened 
and  indurated.  Thus,  then,  the  union  is  fortified,  and  the  limb 
adapted  to  resume  its  functional  use. 

This  description  of  the  process  of  os.seous  union  accords  with  what 
was  found  to  have  taken  place  after  excision  of  the  knee-joint,  in  one  of 
my  cases,,  which  Avas,  howevei%  subjected  to  amputation  in  St.  George's 
Hospital,  ten  months  after  the  operation  on  the  joint.  The  result 
is  described  as  "  repair  after  excision,"  in  the  Catalogue  of  the  Hos- 
pital Museum ;  and  also,  in  the  Path.  8oc.  Trans.,  vol.  xii.  But  the 
opportunities  for  such  examination  are  necessarily  few  ;  "in  most  cases, 
amputation  of  the  limb  is  resorted  to  only  when  no  appreciable  repara- 
tion has  commenced.  The  chief  source  of  reparation  is  uncertain. 
Olliers  observations,  with  those  of  Maisonneuve,  show  the  importance 
of  the  periosteum,  as  the  most  active  organ  in  the  formation  of  callus, 
after  fracture,  rather  than  the  bone-tissue  or  even  the  medullary  mem- 
brane, and  as  being  far  more  productive  than  the  surrounding  texture. 
The  same  relative  importance,  therefore,  may  be  attributed  to  the  peri- 
osteum in  the  process  of  repair  after  excision.  Accordingly,  I  always 
carefully  avoid  detaching  this  membrane,  and  its  vascular  continuity 
with  the  textures  around  the  ends  of  bone,  which  should  be  left  im- 
bedded up  to  the  surface  of  section. 

Sub -periosteal  Excision. — This  method  of  excision  has  attracted 
attention  by  the  investigations  of  Oilier  respecting  the  ossific  repro- 
ductive power  of  the  periosteum.  The  operation  essentially  consists 
in  detaching  and  reflecting  the  periosteal  membrane,  by  means  of 
variously  contrived  paring-elevators  or  other  instruments  ;  then  the 
denuded  portion  of  bone  is  sawn  off  ;  and,  lastly,  the  membrane  is 
replaced,  that  by  its  preservation  the  bone  may  be  reproduced.  This 
conservative  procedure  is  applicable  alike  to  the  removal  of  the  ar- 
ticular ends  of  bone  in  the  excision  of  joints,  and  of  the  shafts  of  bones, 
partially  or  entirely.  The  periosteum  is  more  or  less  readily  detached  ; 
from  healthy  bone,  and  at  an  early  period  of  life,  this  membrane  can 
be  separated  easily,  often  being  observed  to  curl  back  from  a  section 
of  the  bone  in  amputation  ;  and  in  diseased  conditions,  as  caries  and 
necrosis,  the  membrane  may  be  stripped  off  cleanly,  or  it  slides  oif, 
having  become  detached  ;  but  in  consequence  of  inflammation  it  may 
be  found  adherent,  so  as  to  be  separated  only  with  such  injury  as 
would  destroy  its  vitality.  The  tendinous  insertions  of  muscles  are  to 
be  detached  with  the  periosteum. 

Two  advantages  resiilt  from  this  modification  of  excision,  when  suc- 
cessful. Firstly,  the  reproduction  of  substitute-bone,  which  may  be 
required  after  removal  of  the  articular  ends  of  bone  to  an  unusual 
extent  in  joint-excision,  and  which  must  be  necessary  after  the  excision 
of  a  more  considerable  portion  in  the  shaft  of  a  bone  ;  thus,  in  either 
case,  to  regain  as  much  as  possible  the  original  length  of  the  limb. 
Hence  the  great  importance  of  sub-periosteal  excision  with  regard  to 
the  knee  or  hip  joint,  than  relative  to  the  elbow  or  shoulder,  the  length 
of  the  arm  being  of  less  consequence  to  the  functional  utility  of  the  limb. 
A  second  advantage  of  the  operation  is  that  any  tendons  detached  with 
the  periosteum  may  regain  a  better  attachment  than  after  ordinary 
excision.  On  the  other  hand,  as  affecting  the"  joints  alone,  the  sub- 
periosteal procedure  would  be  disadvantageous  where  fibrous  union  and 
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a  movable  joint  are  desired,  as  in  tlie  case  of  all  the  articulations, 
excepting  the  knee  ;  unless,  in  other  excisions,  snch  an  unusual  length 
of  bone  be  removed  as  would  impair  the  use  of  the  limb. 

The  results  of  sub-periosteal  excision  have  not  generally  been  suc- 
cessful, although  there  are  notable  instances  of  considerable  reproduc- 
tion of  bone.  This  mode  of  operation  has  been  practised  chiefly  by 
Oilier,  Langenbeck,  Dr.  Sayre,  and  some  other  Surgeons  in  the  excision 
of  joints  ;  principally  the  hip,  shoulder,  elbow,  and  knee.  In  nineteen 
cases  of  the  elbow,  collected  by  Oilier,  there  were  four  deaths,  all,  how- 
ever, in  adults ;  whereas  in  eleven  cases  under  thirty  years  of  age,  all 
survived.  As  regards  the  mortality,  therefore,  no  advantage  can  be 
claimed  for  this  method,  on  behalf  of  the  elbow-joint,  compared  with 
the  ordinary  mode  of  excision.  Looking  at  the  ultimate  state  of  the 
joint,  evidence  is  wanting  to  show  any  superiority  ;  that  the  articular 
ends  of  the  bones  are  reproduced,  or  greater  range  of  motion  obtained. 
Nor,  as  I  have  said,  would  the  reproduction  of  bone  in  length  add  pro- 
poi^tionately  to  the  usefulness  of  the  upper  extremity  ;  while  ossific 
anchylosis  would  be  positively  disadvantageous.  Respecting  the 
shoulder- joint,  in  one  remarkable  case  by  Oilier,  more  than  four  inches 
of  the  shaft  was  removed  with  the  head  of  the  humerus  ;  yet  the  ulti- 
mate shortening  was  only  half  an  inch. 

In  the  shafts  of  Bones,  very  successful  results  have  been  obtained ; 
after  sub-periosteal  excision  of  the  femoral  shaft,  to  a  large  extent,  by 
Mr.  Joseph  Bell,  of  Edinburgh  ;  and  in  similar  operation  on  the  tibia, 
the  whole  diaphysis  has  been  successfully  removed  by  Dr.  Cheever,  of 
Boston,  and  by  Letenneur,  Larghi,  and  Cms  y  Manso. 

Excision  covipared  with  Amputation. — The  merits  of  excision  in  the 
treatment  of  diseases  of  the  joints,  are  generally  estimated  by  com- 
parison with  amputation  of  the  limb,  as  if  the  two  were  alternative 
operations.  Now,  the  incurability  of  joint-disease  by  non-operative 
treatment  is  indeed  the  condition  eligible  either  for  excision  or  for 
amputation.  But  in  what  does  such  incurability  consist  ?  The  whole 
diversity  of  opinion  and  experience  among  Surgeons  in  regard  to  the 
propriety  of  excision  versus  amputation  springs  from  a  twofold  view 
of  the  nature  of  the  state  in  question.  Thus,  scrofulous  disease  of  the 
knee-joint  may  be  considered  incurable,  without  operative  interference, 
when  the  disease  has  advanced  only  to  destruction  of  the  articular 
cartilaginous  surfaces  of  the  tibia  and  femur  without  the  supervention 
of  anchylosis,  so  that  the  joint  has  become  functionally  useless  ;  or, 
the  same  disease  may  not  be  regarded  as  incurable  until  it  has  ad- 
vanced to  a  further  and  even  to  an  extreme  state  of  disorganization — ■ 
dislocation  (partial  or  complete),  abscess,  sinuses,  profuse  and  long- 
continued  discharge,  with  the  constitutional  disturbance  of  hectic 
and  exhaustion.  The  turning-point  of  distinction  between  these  two 
opposite  states  of  the  same  disease  is  this  :  in  the  one  case  the  joint 
has  become  functionally  useless  ;  in  the  other,  to  this  condition  is 
generally  superadded  a  constitutional  state  of  exhaustion  which  leaves 
no  period  of  time  nor  vital  reserve-power  sufficient  for  any  prolong"ed 
process  of  reparation  after  operation — averaging  at  least  three  months 
for  the  knee  and  hip,  and  six  weeks  for  the  elbow. 

But  this  measure  of  time  and  of  reserve-power  are  the  essential 
elements  of  that  reparative  process  which  will  inevitably  be  necessary 
to  effect  osseous  or  ligamentous  union,  as  the  case  may  be,  and  thence 


12 


SPECIAL   PATHOLOGY   AND    SUKGERY. 


a  successful  result  after  excision.  Consequently,  compared  with  ampu- 
tation, the  operation  of  excision,  under  the  adverse  circumstances  of 
advanced  disease,  will  be  singularly  unsuccessful ;  whilst,  at  an  early 
period,  recourse  to  amputation  is  unnecessary  and  unjustifiable. 

Excision  and  amputation  for  joint-disease  are,  therefore,  not  alterna- 
tive operations  for  the  Surgeon's  choice  of  one  or  the  other.  The  com- 
paratively early  period  for  excision  is  too  early  for  amputation,  and 
the  comparatively  late  period  for  amputation  is  too  late  for  excision. 
When  either  operation  becomes  justifiable  for  joint-disease,  the  other 
should  not  be  entertained. 

The  Natural  Cure  by  Anchylosis  is  the  true  standard  of  comparison 
for  Joint-Excision,  which,  when  successful,  also  results  in  Anchylosis  ; 
and  such  comparison  must  have  reference  to  the  five  essential  par- 
ticulars already  mentioned  (p.  3),  and  to  the  mortality. 

The  following  general  results  of  excision  and  their  relation  to  con- 
ditions of  disease  of  the  joints,  as  illustrated  by  my  own  first  series  of 
cases,  may  be  here  noted  : — 

(1.)  Excision  proved  successful  by  one  operation,  in  21  out  of  25 
cases  of  the  knee,  hip,  and  elbow  joints. 

(2.)  Of  the  4  unsuccessful  cases  by  one  operation,  3  were  cases  of  scro- 
fulous disease,  and  of  the  knee-joint  in  a  total  of  12  cases ;  the  remaining 
1  being  chronic  synovitis,  and  of  the  elbow-joint  iu  a  total  of  5  cases. 
(3.)   Be-excision  was  resorted  to  in  2  of  the  4  cases ;  1  knee-joint, 
and  1  elbow-joint,  the  latter  Avith  a  successful  result. 

(4.)  Secondary  amputation  in  3  of  the  4  cases.  All  3  wei'e  knee-joint 
cases,  and  subjects  of  sci'ofulous  disease;  1  had  been  subjected  to  re- 
excision.  The  3  amputations  made  rapid  recoveries.  These  results 
tend  to  show  that  if  the  attempt  to  preserve  a  limb  by  previous  ex- 
cision, and  even  by  re-excision  of  a  large  joint  as 
the  knee,  should  fail,  the  operation  is  not  prejudicial 
to  secondary  amputation  for  the  preservation  of  life. 
(5.)  One  death  only  in  the  25  cases,  of  the  knee, 
hip,  or  elbow  joints,  whatever  had  been  the  condition 
of  disease,  subject  to  the  principles  of  selection  laid 
down :  or  whatever  the  operation — excision,  re-ex- 
cision, or  secondary  amputation.  The  fatal  case  was 
after  excision  of  the  knee-joint  ;  and  the  cause  of 
death — acute  tetanus. 

Special  Excisioxal  Surgery  of  the  Joixts  for 
Disease. — The  Kxee-joint. — The  Conditions  of  Dis- 
ease appropriate  for  Excision. — The  knee-joint,  con- 
sidered in  relation  to  the  operation  of  excision,  illus- 
trates the  three  general  rules  as  to  the  conditions 
proper  for  operation : — Destruction  of  the  articular 
cartilages,  and  perhaps  dislocation  (Fig.  550),  with- 
out the  supervention  of  anchylosis,  but  whilst  the 
constitutional  condition  has  not  advanced  to  hectic 
and  emaciation  ;  anchylosis  of  a  nature  inappropriate 
to  the  functional  use  of  the  limb — namely,  here, 
ligamentous  union ;  or  osseous  anchylosis,  coupled 
with  malposition  of  the  limb  (Fig.  551)  by  retraction 
and  perhaps  dislocation. 

*  Eoyal  Free  Hospital.     Case  12  in  my  series. 


Fig.  550.* 
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Fig.  551.* 


Fig 


But  there  are  also  certain  peculiar  conditions  as  pertaining  to  the 

knee-joint  which  more  especially  determine  the  propriety  of  excision. 
(1.)   Compared  with  other  joints,  a  certain  limit  to  the  extent  of 

disease  is  essential  to  success.  The 
disease  must  not  extend  in  either  the 
femur  or  the  tibia  beyond  the  limits 
requisite  for  the  formation  of  suf- 
ficientlj  wide-based  osseous  surfaces 
to  permanently  support  the  weight 
of  the  body,  and  for  the  preseiwation 
of  a  sufficient  length  of 
limb  to  be  really  useful 
(Fig.  552).  'Y^Qpatella 
should  always  be  re- 
moved, as  being  dis- 
eased in  some  cases, 
and  always  useless  as  a 
remnant  after  excision 
of  the  joint. 

(2.)  In  young  sub- 
jects— under  the  age  of 
about  ten  or  twelve 
years — it  is  of  import- 
ance that  the  disease  should  not  ex- 
tend beyond  the  limits  necessary  for 
the  preservation  of  the  epiphyses  or 
of  the  epiphysial  cartilages  (Fig.  553)  ; 

the  integrity  of  the  latter,  at  least,  being  requisite  for  the  subsequent 

growth  of  the  bone,  and  thence  of  the  limb,  in  length.    The  obseiwations 

which  led  to  this  rule  were  originally  made  by  Pro- 
fessor Humphry,  of  Cambridge. 

Operation. — Excision  of  the  knee-joint  for  disease, 

originally   introduced  by  Filkin,  of    ISTorthwick,  in 

1762,    was   followed   by  Park,  of  Liverpool,   as  an 

independent  originator,  in  1781  ;  but  the  operation, 

performed  by  Syme  in  1829,  and  on  the  Continent 

by  Heyfelder  in  1849,  was  revived  by  Sir  William 

Fergusson  in  1850,   and    followed   immediately  by 

Jones,  of  Jersey,  and  Mackenzie,  of  Edinburgh. 

The  patient  lying  recumbent,  and  under  the  in- 
fluence of    chloroform,  the   limb,   already  bent    by 

retraction  of  the  leg  consequent  on  the  joint  disease, 

is  firmly  held  by  an  assistant  so  as  to  present  the 

knee  vertically ;  his  one  hand  gTasping  the  thigh, 

the  other  hand  the  leg,  the  foot  of  which  rests  on  the 

table.     The  knee-joint  is  most  conveniently  laid  open 

for  excision  by  a  curved  horseshoe-shaped  incision 


Fig.  553. 


*  Case  13,  not  includecl  in  the  series.  In  these,  and  all  the  cases  hejore  and 
after  excision  of  the  knee-joint,  the  wood  engravings  were  drawn  by  Mr.  C. 
D'Alton,  from  photographs. 

t  Royal  Free  Hospital.      (Author.) 

X  Diagram,  section  of  knee-joint  in  young  subject;  transverse  lines  showing  the 
limits  of  excision  through  epiphysis  of  femur  and  of  tibia. 
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(U),  extending  from  the  side  of  one  condyle  downwards  across  the 
head  of  the  tibia,  just  below  its  articular  surface,  to  the  same  point  on 
the  side  of  the  opposite  condyle.  Thns  both  ends  of  bone  are  exposed. 
A  second  sweep  of  the  knife,  dividing  the  ligamentum  patellce,  will 
fairly  enter  the  joint  from  side  to  side,  when  a  touch  or  two  over 
the  remains  of  the  crucial  and  lateral   ligaments  completely  lays  it 

open  ;  the  "joint  being  at  the 
Fig.  554.  same  time  forcibly  flexed  by 

the  assistant  (Fig.  554).  In 
young  subjects,  with  fibrous 
anchylosis,  care  must  betaken 
to  sever  any  such  union  with 
the  knife,  lest  by  forcible 
flexion  either  epiphysis  be- 
come detached — an  accident, 
in  regard  to  the  tibial  epiphy- 
sis, which  happened  in  one  of 
my  own  cases,  and  which  my 
friend  Mr.  Bloxam,  of  St. 
Bartholomew's  Hospital,  has 
seen  occur  in  two  more.  The 
joint  having  been  laid  open, 
I  raise  the  flap  of  integument 
with  my  left  hand,  hooking 
my  fingers  under  the  patella, 
and,  taking  particular  care 
not  to  detach  the  integument 
fi'om  the  femur,  I  draw  the 
knife  across  just  above  the  articular  end  of  bone,  so  as  to  define  it 
for  excision.  The  saw,  a  small,  broad-bladed  one,  is  applied  in  this 
line,  at  a  right  angle  to  the  bone,  both  vertically  and  transversely 
— observing  to  make  allowance  for  the  projecting  direction  of  the 
articular  end — upwards  and  forwards,  in  the  flexed  position  of  the  limb, 
as  held  by  the  assistant.  Unless  this  direction  be  observed,  the  section 
of  bone  will  be  oblique  to  the  shaft.  A  few  sti'okes  with  the  saw 
brings  its  edge  out  just  behiiad  the  condyles  of  the  femur,  and  corre- 
sponding to  the  posterior  margin  of  the  articular  surface  of  the  tibia; 
when  a  slight  jerk  outw^ards  of  the  blade  detaches  the  section,  exposing 
a  broad,  flat,  osseous  surface  to  the  end  of  the  femur.  The  popliteal 
vessels  and  nerves  are  quite  out  of  the  way  in  making  this  section,  the 
saw  inclining  forwards  towards  the  articular  surface  of  the  tibia,  and 
the  ligamentum  posticum  intervening.  To  make  the  tibial  section,  I 
apply  the  saw  similarly  in  front  of  the  head  of  the  tibia,  on  the  margin 
of  the  line  of  incision  about  half  an  inch  below  the  articular  surface, 
no  detachment  of  the  integument  being  necessary  for  this  purpose,  and 
carry  the  blade,  at  a  right  angle  to  the  bone,  or  parallel  to  the  articular 
surface,  so  as  to  bring  the  edge  out  about  half  an  inch  below  it  pos- 
teriorly ;  when  a  jerk  upwards  with  the  blade  will  detach  the  articular 
end  without  touching  the  ligamentum  posticum,  or  endangering  the 
popliteal  vessels  and  nerves,  and  a  broad,  flat,  osseous  surface  is 
exposed.  Sometimes  the  "  lion-forceps  "  (Fig.  555)  is  a  useful  instru- 
ment for  the  purpose  of  grasping  firmly  and  holding  steadily  either 
articular  section  of  the  bone,  when  nearly  detached  by  the  saw.     And 
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Fig.  555. 


this  instrument  may  be  equally  semdceable  in  other  joint-excisions. 
If  the  tibial  section  were  made  from  behind  the  articular  surface,  and 
the  femoral  section  also,  as  some  Surgeons  jDractise  the  operation,  the 
popliteal  parts  would  indeed  be  quite  out  of  the  way  ;  but  the  ends  of 
bone  are  thus  apt  to  be  detached  from  their  vascular 
connections,  and  the  femoral  section,  as  made  from  the 
front,  is  perfectly  free  from  any  risk,  while  the  tibial 
section  can  be  safely  made  with  the  little  precaution 
already  observed  in  using  the  saw  towards  the  posterior 
ligament.  But  the  liability  of  wounding  the  popliteal 
artery,  either  with  the  knife  or  the  saw,  should  not 
be  overlooked,  that  accident  having  happened  in  at  least 
two  instances,  one  of  which  was,  however,  a  re-excision 
wherein  the  adjacent  parts  were  somewhat  affected  by 
adhesion ;  yet,  still  to  inculcate  caution,  this  accident 
happened  in  the  hands  of  a  most  skilful  and  practised 
operator.  In  the  event  of  such  a  mishap,  amputation 
must  be  performed  forthwith.  Excision  of  the  joint 
may  be  performed  in  a  Mock,  instead  of  by  separate 
section,  when  the  articular  ends  of  bone  are  firmly 
anchylosed  ;  the  piece  of  bone  cut  out  having  a  V  shape, 
owing  to  the  projection  of  the  knee  forward  from  con- 
stant retraction  of  the  leg. 

The  parallel  surfaces  of  bone,  thus  made  in  either  way,  lie  in 
parallel  apposition  when  the  limb  is  extended.  This  is  the  most 
important  operative  consideration  with  relation  to  the  formation  of 
firm  osseous  union.  An  oblique  direction  of  either  surface  is  most 
unfavourable  to  this  result ;  too  much  space  intervening  at  one  part 
for  the  formation  of  an  intermediate  plate  of  bone,  and  the  remainder 
of  the  surfaces  being  tightly  locked,  the  limb  cannot  be  flatly  ex- 
tended ;  painful  startings  of  the  limb  ensue  from  attrition  of  the 
surfaces  in  contact,  and  no  intermediate  plate  of  bone  can  be  pro- 
duced. Thus,  the  union  would  be  in  part  imperfect  or  ligamentous, 
and  in  part  incomplete  or  wanting.  A  second  section  must  be  made 
from  either  end  of  bone,  if  necessary,  to  reach  a  healthy  surface,  or 
gouging  may  be  requisite ;  but  the  extent  of  bone  excised  should  be 
limited  by  the  considerations  already  explained,  and  the  surfaces  must 
always  be  finished  o^  parallel.  The  patella  is  then  removed,  avoiding 
the  making  of  a  button-hole  in  the  integument.  Any  thickened  syno- 
vial membrane,  often  slate-coloured,  may  be  dissected  out.  I  do  not 
approve  of  its  destruction  by  any  caustic  solution,  as  some  Surgeons 
recommend.  Heemorrhage  is  easily  arrested  by  torsion  of  the  articular 
arteries,  or  any  other  small  bleeding  vessels.  In  sci-ofulous  caries 
little  difficulty  is  experienced.  In  chronic  synovitis  the  bleeding  is 
sometimes  profuse,  owing  to  the  vascular  and  thickened  state  of  the 
synovial  membrane,  and  the  bone  remaining  healthy  and  florid.  But. 
torsion,  sponging  with  cold  water,  and  exposure,  will  still  prove  suffi- 
cient to  stop  the  heemorrhage.  It  will  be  found  injudicious  to  applv 
even  a  single  ligature,  which  would  thus  leave  a  foreign  body  in  the 
wound.  Catgut  ligature  should  be  used,  when  any  bleeding  point 
cannot  be  stopped,  by  twisting  it.  I  then  extend  the  limb,  and  having 
seen  that  the  ends  of  bone  lie  in  even  apposition — not  absolute  contact 
— a  flat  piece  of  sponge  is  held  in  the  wound  while  the  splints  are 
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applied.  The  extended  limb  is  laid  on  a  padded  back-splint  covered 
with  oiled  silk  under  the  knee,  this  splint  reaching  from  the  fold  of 
the  nates  to  just  above  the  heel  (Fig.  556).  The  foot-piece  forms  pai'fc 
of  the  lateral  splint,  as  thus  the  heel  escapes  pressure  and  consequent 
tendency  to  sloughing.     Mclntyre's  splint  I  have  long  disused ;  it  not 


Fig.  536. 


only  causes  some  pressure  on  the  heel,  and  precludes  access  to  that 
part  for  dressing,  if  requisite,  but  the  trough  in  w^hich  the  limb  lies 
induces  more  wasting  of  the  muscles  than  would  otherwise  ensue,  and 
thence  also  a  loosening  of  the  splint  at  an  earlier  period  than  when 
it  may  be  safely  removed  for  cleansing,  and  reapplied.  Broad  strips 
of  adhesive  plaster  are  drawn  round  the  limb  and  splint,  immediately 
above  and  below  the  knee,  another  bi'oad  strip  high  up  on  the  thigh, 
and  a  narrow  strip  around  the  ankle  (Fig.  557).  A  roller-bandage 
is  applied  from  the  ankle  upwards,  and  another  high  up  from  the  thigh 


downwards,  leaving  the  knee  uncovered.  An  outside  interrupted  splint 
(see  Fig.  5 54),  well  padded,  and  covered  with  oiled  silk  above  and  below 
the  interruption  at  the  knee,  and  provided  with  a  vertical  foot-piece,  is 
now  applied ;  this  splint  reaching  from  above  the  great  trochanter 
downwards,  and  the  end  of  the  thigh-piece  well  supporting  the  very 
end  of  the  femur  externally,  at  the  seat  of  excision,  while  the  per- 
pendicular foot-piece  maintains  the  leg  in  position,  and  the  upper  end 
of  the  tibia  in  steady  apposition  with  the  femoi'al  end  of  bone.  Eleva- 
tion of  the  whole  limb  five  or  six  inches  will  be  found  to  further  aid 
the  latter  purpose.  A  short  padded  femoral  splint  may  also  be  placed 
in  front  of  the  thigh,  terminating  just  above  the  femoral  end  of 
bon.e ;  but  if  the  external  thigh-piece  be  not  too  wide,  this  anterior 
splint  will  scarcely  be  necessary,  and  I  rarely  use  it.  The  external 
splint  is  secured  by  a  roller-bandage  from  the  foot  to  below  the  knee, 
and  by  another  bandage  from  above  the  knee,  up  the  thigh,  and  over 
the  end  of  the  splint,  with  two  or  three  turns  around  the  pelvis.  The 
*  Koyal  Free  Hospital.     (Author.) 
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use  of  the  external  splint  is  to  counteract  the  tendency  to  displacement 
of  the  lower  end  of  the  femur,  in  three  directions,  after  excision  of  the 
knee-joint — projection  outwards  hj  abduction,  rotation  outwards,  and 
projection  forwards. 

The  first  two  displacements  give  the  characteristic  bow-legged  and 
twisted  appearance  which,  in  a  greater  or  less  degree,  is  so  common  in 
the  course  of  union  after  knee-joint  excision,  and  both  of  which  proceed 
apparently  from  mxiscular  action ;  while  the  tendency  to  projection 
forwards  seems  to  be  produced  by  a  constant  sinking  of  the  buttock  in 
bed,  thus  tilting  the  lower  end  of  the  femur  forwards.  The  side-splint 
specially  counteracts  all  three  displacements ;  the  thigh-piece  corre- 
sponding in  length  and  breadth  with  the  femur,  any  tendency  outwards 
is  prevented;  while  eversion  and  forward  projection  are  restrained  by 
the  bandage,  and  the  latter  displacement  by  the  support  of  a  firm  mat- 
tress, or  at  least  a  pillow  under  the  buttock.  I  have  had  occasion  to 
lengthen  this  side-splint  up  to  the  axilla,  so  as  to  counteract  a  tendency 
to  an  angular  twist  of  the  trunk  to  the  opposite  side  in  bed  ;  whereby 
the  lower  end  of  the  thigh  is  abducted,  with  an  angular  projection  out- 
wards at  the  knee.  But  there  is  no  tendency  to  abutment  inwards, 
and  no  occasion  for  the  application  of  an  internal  splint,  as  practised 
by  some  Surgeons.  Such  a  retentive  appliance  after  knee-joint  excision 
is  the  precaution  of  a  blind  timidity,  not  that  which  a  due  knowledge 
of  the  possible  displacements  would  suggest. 

Other  forms  of  splint  or  retentive  apparatus  might  be  described,  as 
that  devised  by  the  late  Mr.  Price,  or  the  more  recent  one  designed  by 
Dr.  P.  H.  Watson,  of  Edinburgh ;  but,  without  saying  one  word  ad- 
verse to  the  employment  of  these  or  other  splints,  I  have  obtained 
results,  by  the  use  of  my  own  splint,  so  entirely  successful,  and  in  so 
considerable  a  number  of  consecutive  cases,  as  to  leave  nothing  further 
to  be  desired. 

Lastly,  the  sponge  is  removed  from  the  excision-wound,  any  clot 
wiped  out,  the  ends  of  bone  finally  seen  to  be  in  apposition,  and  then 
the  flap  of  integument  closed  down  evenly  by  points  of  suture.  Strips 
of  lint  soaked  in  carbolic-acid  lotion  (one  part  to  forty)  are  laid  over 
the  line  of  incision,  and  a  broad  piece  of  oiled  silk  over  the  whole  knee  ; 
over  all  a  roller-bandage  is  applied  to  further  exclude  the  air,  and 
maintain  some  compression  to  prevent  oozing  and  secondary  haemor- 
rhage. The  patient  is  removed  to  a  bed  close  at  hand,  the  limb  elevated 
on  pillows  to  a  height  of  about  six  inches,  and  a  cradle  placed  over  the 
excision. 

The  operation  of  excision,  as  thus  described,  has  been  variously 
modified  in  the  hands  of  different  Surgeons.  Thus,  the  preservation 
of  the  patella  being  deemed  important,  in  order  to  leave  the  liga- 
mentous attachment  to  the  tibia  intact ;  the  quadriceps  extensor 
tendon  would  have  to  be  drawn  aside,  to  excise  the  articular  ends  of 
bone,  in  the  operation  as  performed  by  Jones,  of  Jersey.  Yolkmann 
making  a  transverse  incision,  from  condyle  to  condyle  of  the  femur, 
the  patella  is  sawn  through,  and  the  ends  of  bone  excised ;  then  the 
two  halves  of  the  patella  are  united  by  catgut,  or  wired  together.  The 
articular  surface  of  this  bone  should  be  scraped,  if  necessary  to  remove 
a  diseased  portion.  The  excised  surfaces  of  the  femur  and  tibia  may 
be  united  by  wiring  them  together  so  as  to  fix  the  bones  more  securely 
in  position.  The  bones  are  drilled  by  means  of  Brainard's  perforator, 
VOL.  II.  c 
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through  the  anterior  half  of  cither  end,  on  the  outer  and  inner  sides ; 
and  two  stout  silver  wires  are  passed  through,  and  the  ends  twisted 
close  up  to  the  bone ;  thus  clamping  the  surfaces,  externally  and 
internally.  The  twists  should  be  bent  down  sideways  close  into  the 
bone,  not  to  irritate  the  flap  of  integument,  in  the  healing  of  the 
wound.  I  have  obtained  excellent  results  from  this  mode  of  operation, 
in  four  cases  consecutively,  during  the  present  year  (1885)  :  the  wires 
remaining  imbedded  permanently,  Avithout  producing  any  irritation. 
But  the  Avire-ends  especially  sometimes  prove  troublesome ;  necessi- 
tating a  reopening  of  the  wound  to  remove  them,  although  the  bones 
may  be  firmly  united.  And  this  has  occurred  in  spite  of  the  most 
rigorous  antiseptic  precautions. 

After-ti-eatment  shou]d  be  conducted  in  accordance  with  the  general 
principles  common  to  all  joint-excisions.  But  I  would  urge  the  import- 
ance, with  reference  to  the  after-treatment  of  knee-joint  excision  in 
particular,  of  one  rule :  not  to  reapply  the  splints  before  the  end  of  a 
month  or  six  weeks,  unless  absolutely  necessary  to  correct  some  im- 
portant displacement.  At  that  time,  having  removed  the  splints  and 
gently  raised  the  limb,  I  sponge  it  with  a  spirit- wash,  or  with  oil  of  tur- 
pentine, which  both  cleanses  and  fortifies  the 
skin  against  the  tendency  to  abrasion  fi-om 
pressure.  This  must  be  guarded  against  in 
reapplying  the  apparatus.  And  now  the  strips 
of  plaster,  if  still  necessary,  may  be  applied 
ouer  the  bandage,  around  the  back-splint ; 
thereby  preventing  the  irritation  consequent 
on  prolonged  adhesion  to  the  skin,  and  the 
pain  caused  in  removing  the  plaster  from  the 
sensitive  skin.  At  the  end  of  another  month's 
interval — the  second  month — on  removing  the 
splints,  I  gently  test  the  progress  of  osseous 
union  (Fig.  558),  by  placing  my  finger  over  the 
line  of  junction,  and  slightly  moving  the 
lower  end  of  the  leg  up  and  down  ;  the  long 
leverage  rendering  any  degree  of  movement 
at  the  union  perceptible  to  the  finger  so 
placed,  and  even  to  the  eye  as  a  sort  of  hinge-motion.  The  test  is  far 
more  delicate  and  painless  than  by  grasping  the  limb  above  and  below 
the  knee,  and  moving  it  backwards  and  forwards ;  however  gently 
that  manipulation  may  be  performed.  At  the  end  of  the  third  month, 
on  removing  the  splints,  the  trial  of  union  may  be  made,  by  seeing 
whether  the  patient  can  himself  raise  the  limb  a  little  from  the  bed, 
by  its  own  muscular  action.  If  so,  a  starched  bandage  maybe  applied, 
provided  with  a  back-splint  and  an  external  splint  of  pasteboard ;  and 
the  limb  being  slung  from  the  neck  by  a  long  loop  of  roller-bandage, 
the  patient  may  be  allowed  to  get  about  on  crutches  to  completely 
regain  his  general  health.  Apertures  should  be  left  in  the  starched 
bandage,  opposite  either  end  of  the  incision  at  the  knee,  where  a  small 
sinus-opening,  at  both  points,  often  exists  ;  and  which  may  continue  to 

*  St.  Thomas's  Hosp.  Mus.,  D.  96^.  An  excellent  specimen  of  synostosis,  with 
the  femoral  and  tibial  ends  of  bone  in  accurate  apposition,  after  excision  of  the 
knee-joint.  The  patella,  having  been  retained  in  this  case,  has  also  become  firmly 
united  to  the  end  of  the  femur. 
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weep  for  a  considerable  time.  Don't  probe  these  little  openings.  Any 
necrosed  spiculum  of  bone  will  work  its  way  out.  Any  subsequent 
displacement  can  be  rectified  before  union  is  maturely  consolidated ; 
and  the  limb  should  be  very  gradually  brought  into  use,  for  support 
and  progression.  The  best  mode  of  testing  the  weight-bearing 
strength  of  the  union  is  that  which  I  originally  suggested.  Let  the 
Surgeon  place  his  hand  under  the  sole  of  the  foot,  while  the  patient, 
standing,  gradually  leans  on  the  limb  ;  a  feeling  of  weight  is  thus 
communicated,  which  affords  a  far  more  accurate  estimate  than  as 
indicated  by  the  pressure  apparently  borne  on  the  limb,  when  the 
patient  is  merely  looked  at  in  the  same  attitude. 

A  high-heeled  shoe  or  boot  may  be  worn,  to  compensate  for  any 
shortening  of  the  limb.  I  generally  find  it  advisable  to  employ  this 
substitute  ;  at  least,  for  some  time  after  the  operation,  and  where  any 
considerable  thickness  of  bone  has  been  excised.  But,  in  the  cases  of 
knee-joint  excision  by  Professor  Spence — eighteen  cases  (1871)  —  some 
obliquity  of  the  pelvis  was  observed  to  compensate  for  the  shortened 
state  of  the  limb ;  whilst  the  movements  of  the  hip  and  ankle  joints 
supplied  the  loss  of  motion  in  the  knee.  An  ordinary  boot,  therefore, 
was  worn,  similar  to  that  on  the  healthy  side  ;  the  patients  thus  walk- 
ing better  than  with  a  high-heeled  boot. 

Permanent  Strength  of  Osseous  Union,  or  Synostosis. — The  union  after 
Excision  of  the  Knee-joint  is  usually  very  firm,  and  capable  of  bearing 
the  strain  of  any  movement  to  which  the  limb  may  be  subjected.  As 
showing  the  permanency  of  the  synostosis,  and  the  resistance  offered  to 
violence,  sufficient  to  cause  fracture,  the  following  case  is,  I  believe, 
unique. 

Compound  Fracture  of  the  Femur,  twenty  years  after  Excision  of  the 
Knee-joint,  for  Disease;    the  li7ie  of  Fracture  being  transversely  one 

inch    ahove   the    Bony   Union. — Elizabeth    D ,  aged   thirty-three, 

admitted  into  the  Royal  Free  Hospital,  under  the  care  of  Mr.  Gant, 
September  12th,  1859  ;  had  chronic  synovitis  of  the  rig'ht  knee-joint, 
arisiug  from  injury  ;  the  duration  of  the  disease  was  six  years  ;  ulcera- 
tion of  the  articular  cartilages  had  ensued,  with  caries  of  the  adjoining 
portions  of  bone,  and  malposition  of  the  \eg^  backwards  towards  the 
buttock,  thus  rendering  the  limb  functionally  useless.  The  constitu- 
tional condition,  however,  was  not  that  of  advanced  hectic,  but  one  of 
nervous  exhaustion. 

Excision  of  the  joint  resulted  in  firm  osseous  union  in  the  unusually 
short  period  of  two  months.  A  thoroughly  useful  liiub  continued  for 
twenty  years,  during  which  period  the  woman  often  walked  several 
miles  a  day,  without  any  artificial  help.  She  then  fell  downstairs  and 
snapped  the  femur,  the  bone  breaking  one  inch  above  the  union,  and 
rending  the  integument  open  to  the  extent  of  some  inches  across. 
From  the  shock  of  this  severe  compound  fracture,  and  the  collapse 
due  to  rather  copious  ha3morrhage,  although  without  injury  to  the 
popliteal  artery,  the  patient  never  rallied  after  her  admission  to  the 
hospital  on  this  occasion. 

Section  shows  comjolete  synostosis  of  the  femur  and  tibia,  and  that 
the  bones  are  fused  together,  the  line  of  junction  being  imperceptible 
(Fig.  559).  It  resisted  the  extreme  violence,  aided  by  the  leverage  of 
the  leg,  which  broke  the  femur  across  just  above  the  union.  Whether 
anchylosis  would  have  withstood  the  same  amount  of  force  may  well 
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be  doubted.  Thus  the  cure  resulting  from  surgical  interference  in 
joint-disease  may  prove  more  effectual  than  that  produced  by  nature, 
and  the  limb  be  rendered  far  more  safely  serviceable.  (Med.-Chir. 
Trans.,  vol.  Ixiii.) 

Besulfs  of  Excision  of  the  Knee-joint  in  relation  to  Natural  Anchylosis. 
— The  true  comparison  of  joint-excision  is  with  the  natural  cure  by 
a,nchylosis.  Such  comparison  would  involve  several  essential  particu- 
lars :  the  appropriate  nature  of  the  anchylosis,  and  with  a  proper  posi- 
tion of  the  limb  for  its  functional  use;  the  duration  of  the  period  of 
recovery  ;  the  permanency  of  that  result,  and  its  frequency,  as  result- 

FiG.  559. 


iug  from  excision  or  from  the  natural  cure ;  and  their  liability  to  life, 
or  comparative  mortality.  Statistical  results  bearing  on  these  ques- 
tions, and  wbicb  shall  be  sufficiently  accurate  and  comprehensive  for 
comparison,  are  wanting  with  regard  to  the  knee-joint,  no  less  than  in 
respect  to  other  joints. 

Six  valuable  cases  of  knee-joint  anchylosis,  resulting  from  disease, 
without  suppuration,  bave  been  recorded  by  Mr.  T.  Bryant.*  They 
do  not,  however,  entirely  meet  the  questions  which  I  have  suggested, 
and  the  limited  number  of  cases  do  not  supply  sufficient  data  for 
comparison. 

*  Med.  Times  and  Gazette,  1870. 
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The  period  of  natural  cure  would  seem  to  be  very  protracted,  ex- 
tending often  to  five  years  or  naore,  and  even  to  ten  years.  Cases  of 
this  duration,  respectively — not,  it  must  be  confessed,  of  a  very  inviting 
and  encouraging  character — are  recorded  by  Mr.  T.  Bryant  and  by 
Mr.  Hilton  as  having  occurred  in  their  practice  for  the  mechanical  cure 
of  knee-joint  disease.  But  even  a  more  important  consideration  is  th.is, 
that  such  protracted  recovery  is  attended  with  a  proportionate  reduction 
of  constitutional  vigour.  Hence,  "vvitli  reference  to  the  question  of 
mortality,  operative  interference  may  be  too  late,  or  intercurrent  dis- 
ease, consequent  on  delay,  may  carry  off  the  patient.  In  either  case, 
death  ensues  from  the  prolonged  attempt  to  bring  about  a  natural 
anchylosis.     The  patient  is  killed  in  the  curing. 

But  this  inquiry  must  be  pursued.  Its  importance  cannot  be  over- 
estimated, since,  even  in  the  advanced  state  of  suppuration,  free  in- 
cisions into  the  joint  may  prove  successful  in  terminating  the  disease, 
with  a  movable  joint,  or  at  least  with  anchylosis — a  mode  of  treat- 
ment in  aid  of  the  natural  cure  for  which  Surgery  is  indebted  to 
Mr.  Gay ;  and  which  has  since  been  reinforced  by  the  employment  of 
antiseptic  precautions. 

In  a  few  instances  which,  have  come  to  my  knowledge,  fibrous 
anchylosis  has  occurred,  as  th.e  result  of  excision  of  the  knee-joint ;  and 
a  false-joint  having  formed,  instead  of  synostosis,  the  limb  has  become 
proportionately  useful.  One  such  case  is  related  by  Mr.  Barwell,*  the 
patient  having  been  operated  on  by  Mr.  Cowell,  at  the  Victoria  Hospital. 

Excision  in  relation  to  Life,  or  the  Mortality  after  Operation. — Taking 
the  results  of  large  collections  of  cases,  and  those  also  in  different 
Hospitals  as  smaller  collections,  three  general  conclusions  maybe  esta- 
blished respecting  the  rate  of  mortality  from  knee-joint  excision  for 
disease  : — 1.  A  diminished  mortality  as  the  operation  has  continued  to 
be  practised.  2.  Since  the  revival  of  the  operation,  and  more  recently, 
an  average  death-rate  of  one  in  four  or  five  cases.  3.  Very  different 
death-rates  in  the  hands  of  individiial  Surgeons,  varying  fi^om  one  in 
two  or  three,  to  one  in  ten  and  one  in  nineteen,  or  even  less.  The 
conditions  of  disease,  both  local  and  constitutional,  in  the  cases  selected 
for  'operation,  have  doubtless  mainly  determined  this  different  resulting 
Diortality,  and  not  uninfluential  has  been  the  mode  of  performing  the 
operation,  and  more  significant  the  after-treatment.  But  the  operation 
and  after-treatment  in  the  particulars  essential  to  success  have,  per- 
haps, chiefly  affected  the  resulting  state  of  the  limb.  The  general 
results  respecting  the  mortality  of  knee-joint  excision  for  disease  in 
large  collections  of  cases,  and  those  of  different  Hospitals  in  the  United 
Kingdom  during  a  period  of  five  years,  are  exhibited  in  the  following- 
collections  of  cases,  which  illustrate  the  three  general  conclusions 
already  referred  to. 

For  the  special  returns  relating  to  Hospitals  (and  to  individual 
Surgeons),  I  am  indebted  to  those  whose  names  are  stated  below. 

It  is  scarcely  necessary  to  observe  that,  of  the  large  total  number  of 
cases,  some  are  necessarily  included  in  more  than  one  collection. 

1.  Collected  by  Mr.  Butcher.  Period,  1850-54. — Number  of  cases,  31 :  reco- 
veries, 25;  deaths,  6  (mortality,  1  ia  5).  Period,  1854^56. — Number  of  cases,  50  : 
recoveries,  41  :  deaths,  9  (mortality,  1  in  5  or  6). 

*  Trans.  Clin.  Soc,  1876. 
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2.  Collected  by  Mr.  Price.  Period,  1760-1860,  extended  by  Mr.  H.  Smith  to  1865. 
— Naniber  of  cases,  316  :  recoveries,  240  ;  deaths,  76  (7iiortality  per  cent.,  2-i"05,  or 
1  in  4).     Amputations  after  excision,  39  :  recoveries,  30  ;  deaths,  9. 

3.  Collected  by  Dr.  MacCormac. — Number  of  cases,  74  :  recoveries,  49  ;  deaths, 
25.     Amputations  after  excision,  11  :  recoveries,  7;   deaths,  4. 

4.  Collected  by  Mr.  W.  P.  Swain. — Number  of  cases,  82  :  recoveries,  67 ;  deaths, 
15.     Amputations  after  excision,  4  :  recoveries,  4  ;  deaths,  0. 

5.  Collected  by  Dr.  R.  Hodges. — Number  of  cases,  208  :  recovei-ies,  106  ;  deaths, 
60  (mortality  per  cent.,  28-84,  or  1  in  3  or  4).  Amputations  after  excision,  42  : 
recoveries,  7  (?)  ;  deatlis,  9. 

6.  Collected  by  Heyfelder. — Number  of  cases,  213  :  recoveries,  149;  deaths,  64. 

7.  Collected  by  M.  L.  Peniere  (British  and  foreign).  Period,  1762-1869.— Num- 
ber of  cases,  431  :  recoveries,  300  ;  deaths,  131,  including  47  amputations  and  6 
re-excisions. 

Authors  Collection. 

1.  King's  College  Hospital ;  period,  1850-70.  (Per  Mr.  H.  Smith.)— Number  of 
cases,  80  :  recoveries,  57 ;  deaths,  23.  Amputations  after  excision,  8  :  recoveries,  4  ; 
deaths,  4. 

2.  St.  Bartholomew's  Hospital ;  period,  1866-70.  (Per  Mr.  Callender.) — Num. 
ber  of  cases,  37:  recoveries,  28;  deaths,  9.  Amputations  after  excision,  3:  re- 
coveries, 2  ;  ]  death. 

3.  Eoyal  Infirmary,  Edinburgh  ;  period,  1865-69.  (Per  Mr.  P.  H.  Watson.)  — 
Number  of  cases,  32  :  recoveries,  18 ;  deaths,  14. 

4.  St.  Thomas's  Hospital ;  period,  1866-70.  (Per  Mr.  F.  Churchill.)— Number 
of  cases,  22  :  recoveries,  14;  deaths,  4.  There  was  one  amputation  after  excision, 
which  resulted  in  death.      (Four  cases  under  treatment.) 

5.  Royal  Free  Hospital,  1870. — Number  of  cases,  20  :  recoveries,  18;  deaths,  2. 
Amputations  after  excision,  6,  of  which  3  wei-e  re-excisions  :  recoveries,  6. 

6.  Chalmei's'  Hospital,  Edinburgh  ;  period,  six  years,  1870.  (Per  Mr.  P.  H. 
Watson.) — Number  of  cases,  18  :  recoveries,  16  ;  deaths,  2. 

7.  Royal  Sea-Bathing  Infirmary,  Margate  ;  period,  five  years,  1870.  (Per  Mr. 
J.  R.  Clouting.) — Number  of  cases,  13  :  recoveries,  10  ;  deaths,  2  ;  re-excisions,  2, 
no  improvement.     In  1  case,  result  not  stated. 

8.  Charing  Cross  Hospital;  period,  1870.  (Per  Mr.  Hancock.) — Number  of 
cases,  11  :  recoveries,  11  (?). 

9.  Eoyal  Infirmary,  Liverpool ;  period,  five  years,  1870.  (Per  Mr.  W.  J. 
Cleaver.) — Number  of  cases,  11 :  recoveries,  10;  1  death.  Amputations  after  e.\- 
cision,  3  :  recoveries,  3. 

10.  Westminster  Hospital;  period,  five  years,  1870.  (Per  Mr.  F.  Mason.) — 
Number  of  cases,  10  :  recoveries,  8  ;  deaths,  2.  There  was  one  amputation  after 
excision,  which  recovered. 

11.  London  Hospital ;  period,  five  years,  1870.  (Per  Mr.  M'Carthy.) — Number 
of  cases,  8  :  recoveries,  5 ;  deaths,  2  ;   1  progressing  favourably. 

12.  Royal  Albert  Hospital,  Devonport ;  i^eriod,  five  years,  1870.  (Per  Mr.  W. 
P.  Swain.)  —  Number  of  cases,  6  :  recoveries,  6.  One  amputation  after  excision, 
ending  fatally. 

13.  Great  Northern  Hospital ;  period,  five  years,  1870.  (Per  Mr.  J.  Willis.)  — 
Number  of  cases,  4  :  recoveries,  2  ;  deaths,  2. 

14.  St.  Mary's  Hospital ;  period,  five  years,  1870.  (Per  Mr.  Gascoyen.) — Num- 
ber of  cases,  2  :  1  recovery  ;  1  death. 

15.  Guy's  Hospital;  period,  1864-69,  or  five  years.  (Per  Mr.  T.  Bryant, 
from  Dr.  Steel,  Superintendent.) — Amputations  after  excision,  4  :  recoveries,  3  ; 
1  death. 

Comparative  MGrfality  of  Excision,  and  Amputation  in  the  TJiigh. — 
The  results  of  tliigh-ampatation  for  disease,  as  noted  in  University 
College  Hospital,  are  tlitis  stated  by  Mr.  Erichsen  :  of  34  cases  of  such 
amputation,  7  died  ;  or  say  1  in  5 — a  mortality  of  20^  per  cent.  Mal- 
gaigne's  statistics  from  the  Pai'isian  Hospitals  show  a  far  higher  mor- 
tality :  in  153  cases  of  thigh-amputation  for  disease,  92  died,  being  a 
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mortality  of  60  per  cent.  Mr.  Syme  represents  tlie  mortality  as  yet 
higher — from  70  to  80  per  cent.,  taking  amputations  of  the  thigh 
generally.  Approaching  larger  masses  of  results,  we  find  that  in  Mr. 
T.  Bryant's  collection  of  1168  cases  of  thigh-amputation,  254  died,  or 
21'7  per  cent.  ;  and  in  Carrick's  still  larger  collection  of  1413  cases,  434 
died — a  mortality  of  30" 71  per  cent.,  or  9  per  cent,  higher  mortality 
than  in  the  former  series.  These  large  collections  of  cases,  however, 
are  indiscriminate.  They  include  amputations  for  injury  as  well  as 
for  disease,  and  the  latter  not  exclusively  such  as  might  be  eligible  for 
excision.  But  Mr.  Bryant  has  supplied  188  cases  of  amputation  of  the 
thigh  for  chronic  disease  of  the  knee-joint ;  and  of  these  there  were  41 
deaths — 1  death  in  between  4  and  5  cases,  or  a  mortality  of  21'8  per 
cent.  This  nearly  corresponds  to  the  death-rate  first  stated  ;  and  it 
about  equals  the  death-rate  after  excision.  But  if  the  mortality  of 
thigh-amputation,  and  of  excision  of  the  knee-joint,  both  for  disease 
of  the  joint,  be  thus  about  equal,  the  patients  who  survive  either  opera- 
tion have  a  very  different  advantage ;  the  one  being  without  a  limb, 
the  other  with  the  limb  preserved  ! 

State  of  the  Limb. — The  functional  result  of  excision,  whether  of 
the  knee-joint  or  other  joints,  is  generally  expressed  in  rather  vague 
terms— e.g'.,  useful  limb,  without  specifying  the  kind  of  union,  or  the 
position  of  the  limb,  as  straight  or  bent.  This  indefinite  mode  of 
record  omits  much  satisfactory  information  respecting'  the  state  of 
the  limb  after  operation.  As  a  specimen  of  the  average  record  of  re- 
sults under  this  head,  1  may  cite  from  Mr.  Butcher's  collection  of  cases 
referred  to  in  considering  the  relation  of  knee-joint  excision  to  the 
mortality  after  operation.  Of  the  25  recoveries,  out  of  31  cases,  17 
■were  enabled  to  walk  about  with  "perfect  use  "  of  the  limb.  Of  the 
41  recoveries,  out  of  50  cases,  33  had  "useful  limbs,"  the  remaining  7 
being"  subjected  to  amputation. 

Compared  with  the  stump  after  amputation,  Sir  William  Fergus- 
son  justly  observes  : — "  A  well-healed  stump  never  in  reality  improves, 
unless,  possibly,  it  gets  more  callous,  whilst  often  it  gets  more  tender 
and  irritable  ;  but  the  seeming  perfect  result  of  excision  at  the  end  of 
six  or  twelve  months,  just  when  stumps  are  generally  at  the  best,  is  no 
criterion  of  true  perfection.  If  the  limb  is  properly  managed  after- 
wards, it  goes  on  improving  for  months — ay,  for  years.  The  thigh,  leg", 
and  foot  enlarge  in  bulk ;  and  in  particular,  with  this  change,  the  leg 
and  foot  improve  in  muscular  energy."  But  why  draw  any  further 
comparison  between  a  stump — a  truncated  limb,  and  a  slightly  short- 
ened limb,  even  although  the  stump  be  fitted  and  set  off  with  an 
artificial  leg  ? 

The  average  duration  of  the  progress  of  recovery  is  considerable. 
According  to  Dr.  Hodges'  tables,  the  duration  of  treatment,  when  the 
patella  had  been  removed,  in  48  cases,  was  225  days  ;  and  when  that 
bone  is  believed  to  have  been  left,  in  38  cases,  this  period  extended  to 
255  days.  The  average  duration,  therefore,  was  about  eight  months. 
But  in  eight  successful  cases,  all  of  them  children,  at  St.  Thomas's  Hos- 
pital, the  average  duration  of  treatment,  as  reported  by  Mr.  Allingham, 
was  only  206  days,  or  about  seven  months.  Many  cases  also  progress 
more  rapidly  than  this  ;  and  in  my  first  case  of  excision  of  the  knee 
the  period  of  osseous  union  was  only  sixty  days,  or  two  months,  the  knee 
then  siTpporting  the  weight  of  the  trunk.     This  patient  was  thirty- 
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three  rears  old  at  the  time  of  operation,  with  previous  synovial  disease 
of  six  years'  duration  ;  and  the  union  has  stood  the  test  of  nineteen 
years'  free  use  of  the  limb  (1878).  The  average  period  for  recovery,  in 
ray  own  cases,  has  been,  for  the  production  of  firm  or  perhaps  osseous 
union,  three  mouths ;  and  to  regain  a  thoroughly  useful  limb,  three 
months  more,  in  a  starched  bandage,  with  gentle  use  of  the  limb 
gradually,  for  support  and  progression.  Subsequently  the  limb  will 
regain  bulk  and  strength  by  increasing  muscular  development. 

The  permanent  character  of  a  successful  result  after  excision,  and 
the  average  freguency  of  such  result,  are  questions  severally  omitted 
from  statistical  records.  Both  these  important  elements  are  noted  in 
the  results  of  my  own  cases.     (See  Analysis,  p.  32.) 

The  growth  of  the  linib  in  length,  after  excision  of  the  knee-joint,  is 
a  question  respecting  which  the  results  are  conflicting.  The  question 
can  only  affect  the  propriety  of  this  operation  in  youth  or  childhood.  It 
was  originally  suggested  and  investigated  by  Professor  Humphry,  of 
Cambridge,  in  an  admirable  paper  on  the  Growth  of  Bones  in  their 
Long  Axis  at  their  Epiphysial  Cartilages.  The  two  epiphyses — upper 
and  lower — in  a  long  bone  are  not  equally  productive  of  its  longitu- 
dinal growth  ;  one  is  a  more  active  organ  of  growth  than  the  other.  In 
the  tibia  and  humerus  the  upper  epiphysis  is  thus  more  important ;  in 
the  femur  and  radius,  the  lower  epiphysis.  But  the  lower  femoral  epi- 
physis would  appear  to  be  relatively  more  important  to  the  longitudinal 
growth  of  the  femur  than  the  upper  tibial  epiphysis  is  to  the  elonga- 
tion of  the  tibia.  Hence,  with  reference  to  excision  of  the  knee-joint, 
removal  of  the  femoral  epiphysis  will  more  especially  arrest  the  subse- 
quent growth  of  the  limb  in  length.  The  growth  of  the  foot  also  is 
arrested,  so  that  it  may  become  insufficient  to  sustain  the  weight  of 
the  body.  All  this  arrest  of  development  may  be  reduced  still  further 
by  the  imperfect  growth  from  previous  disease. 

The  practical  deduction,  therefore,  seemed  to  be,  that  if,  by  excision 
of  the  knee  in  a  growing  subject,  the  epiphyses  and  epiphysial  carti- 
lages of  the  tibia  and  femur  be  removed,  this  operation  will  invariably 
tend  to  arrest  the  growth  of  the  limb  subsequently.  Mr.  Pemberton, 
of  Birmingham,  followed  in  1859  with  a  case  in  which,  a  youth  having 
been  operated  on  in  1854,  the  limb  in  1859  was  nine  inches  shorter 
than  its  fellow.  Another  case,  from  the  practice  of  Dr.  Keith,  of 
Aberdeen,  shoAved  a  deficiency  in  length  of  five  inches  during  six 
years'  growth.  Counter-evidence  on  this  question  is  adduced  by  Mr. 
Butcher.  Dr.  Keith  himself  wrote  to  the  latter  eminent  Surgeon,  in 
1856,  that  "  J.  Hay's  limb,  operated  on  November,  1853,  is  plump,  and 
growing  in  length  as  fast  as  his  sound  limb.  So  also  is  J.  Keith's, 
operated  on  May,  1854."  Corroborative  cases  are  cited  from  reports 
by  Mr.  Page,  of  Carlisle,  and  Mr.  Brotherston.  In  a  case  where  the 
entire  epiphyses  were  removed  by  Mr.  C.  Heath  from  the  knee-joint  of 
a  boy  aged  eleven  years  and  a  half,  subsequent  measurements  showed 
that  the  loss  of  growth  in  length  of  the  limb,  was  only  two  inches  in 
five  years  and  a  half.  This  case  also  illustrated  the  fact  that  such 
arrest  of  growth  depends  more  on  the  removal  of  the  lower  epiphysis 
of  the  femur  than  the  upper  epiphysis  of  the  tibia,  the  one  bone 
growing  in  length  less  than  the  other  after  removal  of  its  epiphysis 
at  the  knee-joint.  Thus,  the  femur,  as  compared  with  its  fellow,  had 
lost  four  inches  ;  the  tibia,  compared  with  its  fellow,  had  lost  only  half 
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an  incli, — making  an  absolute  difference  in  the  whole  length  of  the 
limb  of  four  inches  and  a  half. 

The  permanent  utility  of  the  limb  thus  shoi^tened  by  arrested 
growth,  may  not  be  impaired.  After  an  excision  of  the  knee-joint  by 
Mr.  Holmes,  eight  years  previously,  and  where  the  whole  epiphysis  of 
the  femur  was  removed,  progressive  shortening  had  taken  place  to  the 
extent  of  six  and  a  half  inches,  by  twenty-two  years  of  age;  yet  a 
compensatory  dropping  of  the  pelvis  on  that  side  to  the  amount  of  two 
inches,  and  a  high-heeled  boot  of  four  inches,  enabled  the  patient  to 
walk  with  a  slight  limp  to  any  distance,  at  the  rate  of  over  four  miles 
an  hour;  and  he  could  walk  twenty-five  miles  a  day  without  fatigue. 
The  muscles  of  the  thigh  are  much  wasted. 

Still,  allowing  for  these  and  other  exceptional  cases,  the  rule  already 
laid  down  as  to  excision  of  the  knee-joint  in  young  subjects,  under  the 
age  of  about  ten  or  twelve  years,  should  be  observed. 

Re-excision. — This  proceeding  is  particularly  advocated  by  Sir 
William  Fergusson.  In  his  "Lectures  on  the  Progress  of  Surgery" 
he  urges  re-excision  after  a  fair  trial  of  the  result  of  the  original  opera- 
tion. Then  he  observes:  "I  believe  dealing  freely  with  the  wound, 
.opening  sinuses,  clearing  away  strumous  effete  material,  picking  away 
loose  necrosed  pieces  of  bone,  gouging  away  bare  material  of  the  kind 
— ay,  even  opening  up  the  whole  surfaces,  and  sawing  off  fresh  pieces 
of  bone,  to  be  better  than  amputation."  My  own  experience  of  re- 
excision,  as  to  the  knee-joint,  has  been  favourable.  Thus,  in  12  cases 
of  knee-joint  excision,  1  was  followed  by  re-excision,  and  then  by 
secondary  amputation,  but  with  a  recovery  so  rapid  as  seemed  to 
indicate  that  neither  of  the  previous  operations,  excision  or  I'e-excision, 
was  prejudicial  to  secondary  amputation  for  the  preservation  of  life. 

Secondary  Amputation. — In  exceptional  cases,  the  course  of  an 
excision  of  the  knee-joint  may  look  very  unpromising,  so  that  the 
Surgeon  may  be  tempted  to  despair  of  a  successful  result,  and  ex- 
change a  watchful  after-treatment  by  resorting  at  once  to  amputation. 
It  would  be  impossible  to  give  directions  which  should  supersede  judg- 
m.ent  in  all  the  contingencies  which  may  arise.  So  long  as  any  failure 
of  osseous  union  may  be  referable  to  a  limited  amount  of  caries  or 
necrosis  and  suppuration,  at  the  seat  of  operation,  the  case  will  be 
one  for  topical  interference,  or,  at  the  most,  timely  re-excision.  Even 
under  the  most  unfavourable  circumstances  apparently,  experience  has 
justified  me  in  not  hastily  dooming  a  limb  to  (secondary)  amputation. 
Thus,  in  one  case,  where  in  addition  to  excision  for  unusiially  extensive 
scrofulous  caries  of  both  articular  ends  of  bone  in  the  knee-joint,  it 
was  also  necessary  to  remove  the  whole  of  a  thickened,  pulpy  synovial 
membrane, — nothing  but  a  very  thin  skin-flap  was  left.  This  sloughed 
entirely,  exposing  the  ends  of  bone ;  extensive  necrosis  seemed  very 
probable,  or  osteo-myelitis,  under  these  circumstances.  Yet  healthy 
granulations  sprung  up  between  the  section-surfaces  of  the  femur  and 
tibia,  in  apposition,  and  the  granulations  coalescing,  the  breach  of  con- 
tinuity was  restored  by  fibrous  union ;  at  the  same  time  cicatrization 
dipping  down  from  the  surrounding  skin,  completely  closed  the  large 
opening.  Eventually,  the  cicatrix  became  level,  and  movable ;  while 
ossific  union  slowly  took  place.  The  result  was  one  of  the  best-looking 
and  most  successful  excisions  that  could  be  desired. 

The  probability  of  amputation  becoming  necessary  after  knee-joint 
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excision  is  a  question  that  may  be  gathered  from  thecolleetions  of  results 
which  I  have  brought  forward,  and  which  shoAV  also  the  mortality, 
in  addition  to  the  proportion  of  deaths  arising  from  the  operation  of 
excision.  Of  the  7  cases  alluded  to  in  Mr.  Butcher's  report  as  having 
been  subjected  to  amputation  after  excision  had  apparently  failed,  6 
recovered  rapidly,  and  only  1  died.  In  my  own  cases,  of  the  first  12 
knee-joint  excisions,  3,  including  the  1  re-excision  case,  were  submitted 
to  amputation,  and  all  made  rapid  recoveries.  Compared  with  lorimary 
amputation  of  the  thigh  for  disease  of  the  knee-joint,  these  results  as 
to  the  mortality  are  most  gratifying,  and  without  at  once  sacrificing 
the  limb,  which  might  yet  be  preserved  by  excision.  Thus,  in  addition 
to  the  statistics  already  quoted,  the  mortality  of  primary  amputation 
formerly  at  St.  George's  Hospital,  as  practised  for  "abscess"  and 
"  ulceration  of  the  articular  cartilages,"  was  most  melancholy.  Of  11 
such  amputations  of  the  thigh  at  that  Hospital,  as  reported  in  the 
Medical  Times  and  Gazette  (1856),  5,  or  nearly  50  per  cent.,  of  the 
patients  died,  while  1  of  the  remaining  6  was  convalescent  only  on 
the  sixty-second  day. 

Typical  Cases  of  Knee-joint  Excision. — In  proceeding  to  record 
the  essential  particulars  of  some  of  my  own  knee-joint  cases,  it  seems 
desirable  to  take  them  sepai'ately  from  the  records  of  previous  experi- 
ence, in  order  to  represent  them  from  two  points  of  view  ; — firstly,  as 
supplying  typical  illustrations  of  the  conditions  of  disease,  local  and 
constitutional,  which  are  appropriate  for  excision,  and  the  results, 
pi-oximate  and  permanent,  of  operation  in  each  case,  together  with 
any  peculiarities ;  secondly,  the  cases  are  submitted  to  analysis  with 
reference  to  these  and  other  questions  of  importance  j^ertaining  to 
excision  of  the  knee'joint  for  disease. 

Of  the  first  twelve  cases,  two  were  partly  narrated  in  the  Hospital 
Reports  of  the  Lancet  of  1860 ;  the  remaining  ten  cases  I  have 
abridged  from  clinical  notes  carefully  taken  by  Mr.  T.  C.  Murphy, 
formerly  senior  house  surgeon  at  the  R^yal  Free  Hospital. 

The  first  four  cases  especially  illustrate  the  conditions  of  disease 
which  are  most  suitable  for  excision  of  the  knee-joint,  during  the 
course  of  disease ;  in  three  other  cases,  7,  8,  and  9,  as  from  failure  of 
the  natural  cure,  both  in  regard  to  the  kind  of  anchylosis  and  by 
malposition  of  the  limb.  The  remaining  five  cases — belonging  either 
to  the  former  or  to  the  latter  class — are  interesting  more  particularly 
as  exhibiting  peculiarities  or  complications  :  in  one  case,  albuminuria  ; 
in  another  case,  a  very  early  period  of  life  ;  in  another,  pregnancy  at 
the  time  of  excision,  but  safe  parturition  at  the  full  period,  with  a 
living,  healthy  child,  and  the  mother's  limb  having  undergone  firm 
osseous  union ;  in  another,  accidental  detachment  of  the  tibial  epi- 
physis in  the  operation ;  in  another,  acute  tetanus  and  death. 

Case  1. — Elizabeth  D ,  set.  33 ;  admitted  into  the  Royal  Free 

Hospital  on  the  I2th  of  September,  1859.  Chronic  synovitis  of  the 
right  knee-joint,  of  traumatic  origin  (Fig.  560)  ;  duration  of  disease,  six 
years  ;  treatment  occasionally.  Ulceration  of  the  articular  cartilages, 
and  extensive  caries  of  the  ends  of  the  femur  and  tibia.  Constitu- 
tional condition,  nervous  exhaustion.  Excision.  Secovery,  Avith  firm 
osseous  union  and  a  thoroughly  useful  limb,  in  two  months.  Result 
known  to  be  permanent  after  nineteen  years  (1878).      (See  Fig.  560.) 

Case  2. — William  A ,  aet.  27;  admitted  into  the' Hospital  July, 
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1869.  Ghronic  synovitis  of  the  left  knee,  apparently  of  constitutional 
origin  ;  five  years'  duration  ;  four  months'  treatment.  Pulpy  thicken- 
ing of  synovial  mem- 
brane. Ulceration  of  ^i<^-  ^^^' 
the  articular  cartilages, 
and  superficial  caries  of 
the  ends  of  the  femur 
and  tibia.  Health  good. 
Excision.  Recovery, 
with  firm  osseous  union 
and  a  useful  limb,  in 
three  months.  Subse- 
quently, limb  slightly 
bowed.  Permanent 
result  known,  oue  and 
a  half  year. 

Case  -3.  —  John 
P ,  set.  18  ;  ad- 
mitted into  the  Hos- 
pital October  19th, 
1859.  Scrofulous  caries 
of  the  ends  of  the  femur 
and  the  tibia  in  the 
right  knee-joint,  of 
traumatic   origin ;  five 

and  a  half  years'  duration  ;  two  years'  treatment,  in  five  Metropolitan 
Hospitals.  Partial  ulceration  of  the  articular  cartilages.  Hectic  and 
emaciation ;  this  constitutional  condition  improved  by  medicine  and 
diet  before  operation.  Excision.  Recovery,  with  union,  in  three 
months.  At  St.  George's  Hospital,  apparent  recurrence  of  the  disease 
after  ten  months.     Amputation  ;  rapid  recovery. 

Case  4. — Emily  R ,  tet.  20 ;  admitted  into  the  Hospital  April, 

1869.  Scrofulous  caries  of  the  ends  of  the  femur  and  the  tibia  in  the 
left  knee,  of  traumatic  origin  ;  one  year's  duration  ;  nine  months'  treat- 
ment. Ulceration  of  the  articular  cartilages.  Health  irregular.  Ex- 
cision. Recovery,  with  partly  firm  union,  in  three  months.  Formation 
of  abscesses  and  sinuses  around  the  callus,  and  prolonged  discharge. 
Amputation,  and  recovery  in  a  month. 

Case  5. — Sarah  A.  H ,  get.  18 ;    admitted   into  the  Hospital 

February  2nd,  18G9.  Scrofulous  caries  of  the  ends  of  the  femur  and 
tibia  in  the  right  knee-joint,  of  traamatic  origin  ;  twelve  years'  dura- 
tion, with  occasional  treatment.  Ulceration  of  the  articular  cartilages. 
Marked  ansemia.  Excision.  Secondary  licetnorrJiage  next  day,  sup- 
pressed by  ice-bag.  Displacement  and  projection  of  the  end  of  the 
femur  on  the  fifth  day.  Re-excision  of  its  extremity.  Albuminous 
urine  supervened  in  a  few  days,  with  marked  cachexia  and  prostration  ; 
and  sloughing  of  the  integument  of  the  calf.  Amputation  in  middle 
third  of  the  thigh.  Rapid  disappearance  of  albumen  in  the  urine,  and 
restoration  of  streng'th.  Recovery  by  primary  union,  with  a  perfectly 
sound  stump,  in  one  month.  About  six  months  afterwards,  the  stump 
was  still  sound,  but  thepatieot  was  affected  with  scrofulous  conjuncti- 
vitis and  opacity  of  the  cornea,  also  complete  deafness. 

Case  6. — Elizabeth  A.  G ,  aet,  5 ;  admitted  into  the  Hospital 
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July,  1869.  Scrofulous  caries  of  the  ends  of  the  femur  and  tibia,  espe- 
cially the  latter,  in  the  left  knee-joint  of  a  child,  of  supposed  traumatic 
origin ;  three  and  a  half  years'  duration,  and  occasional  treatment. 
Ulceration  of  the  articular  cartilages.  Health  good.  Excision  through 
the  epiphyses.  Recovery,  with  firm  osseous  union  and  a  useful  limb,  in 
four  months.     Permanent  result  known,  one  and  a  quarter  year. 

Case  7. — Henry  G ,  set.  20  ;  admitted  into  the  Hospital  October 

28th,  1869.  Chronic  synovitis  of  the  left  knee-joint,  of  traumatic 
origin  ;  one  year's  duration ;  ten  months'  treatment.  Partial  ulcera- 
tion of  the  articular  cartilages  of  the  femur  and  tibia,  followed  by 
partial  fibrous  anchylosis  and  retraction  of  the  leg,  with  partial  dislo- 
cation of  the  femur  forwards.  Health  good.  Useless  tenotomy  of  the 
hamstring  muscles.  Excision.  Recovery,  with  a  thoroughly  firm 
osseous  tmion  and  useful  limb,  in  two  mouths  and  a  half.  Permanent 
result  known,  one  year  (Fig.  561). 

Fig.  561. 


Case  8. — Henry  H ,  set.  17  ;  admitted  into  the  Hospital  Novem- 
ber 27th,  1869.  Scrofulous  caries  of  the  right  knee-joint,  of  traumatic 
origin ;  fourteen  years'  duration,  -with  occasional  treatment.  Partial 
ulceration  of  the  articular  cartilages  of  the  femur  and  tibia,  followed 
by  partial j^6?-0MS  anchylosis  and  retraction  of  the  leg,  with  partial  dis- 
location of  the  femur  forwards.  Health  good.  Useless  tenotomy  of  the 
hamstring-  muscles.  Excision.  Recovery,  with  osseous  union  and  a 
useful  limb,  in  two  months.  This  patient  sat  up  out  of  bed  daily  at 
the  end  of  five  weeks.  Permanent  result.  Nine  months  after  operation 
(December,  1870)  he  could  stand  on  the  one  leg  unsupported,  and  hop 
on  it ;  just  before  Christmas  he  walked  from  near  Gray's  Inn  Road  to 
Harrow  and  back — a  distance  of  twenty-fotu"  miles — for  a  day's  bird- 
snaring  ;  and  on  Boxing-day  he  was  sliding  on  the  ice  all  day.  Con- 
tinued result,  one  and  a  quarter  year  after  operation  (Fig.  562). 

Case    9. — Thomas  W ,  set.  10;    admitted    into    the    Hospital 


TYPICAL    CASES    OF    KNEE-JOINT    EXCISION. 


29 


Fig.  563. 


October,  1869.  Scrofulous  caries  of  the  left  knee-joint,  of  traumatic 
origin  ;  seven  years'  duration  and  equally  prolonged  treatment,  latterly 
by  extension  of  the  limb.  Partial  ulceration  of  the  articular  cartilages 
of  the  femur  and  tibia,  followed  by  partial  fibrous  anchylosis  and 
retraction  of  the  leg,  M^ith.  partial  disloca- 
tion of  the  femur  forwards.  Health  deli- 
cate, with  constant  cough..  Excision  through 
the  epiphyses.  Hecovery,  with,  osseoics  union 
and  a  useful  limb,  in  two  months  and  a 
balf.  Pervianent  result  known,  one  and  a 
quarter  year  (Fig.  563). 

Case  10. — Sarah.  S ,  set.  20.    Chronic 

synovitis  of  the  right  knee-joint,  of  trau- 
matic origin,  by  a  fall  off  a  form.  Dura- 
tion of  disease,  fourteen  years.  Treatment 
in  two  Metropolitan  Hospitals  at  different 
periods  up  to  fifteen  years  of  age.  At  both 
these  institutions  amputation  of  the  thigh 
"was  declared  imperative-.  Extensive  ulcera- 
tion of  the  articular  cartilages  of  the  femur 
and  tibia;  limited  fibrous  anchylosis,  with 
retraction  of  the  leg  to  an  angle  of  sixty 
degrees ;  anchylosis  of  the  patella  to  the 
condyles  of  the  femur.  Health  reduced ; 
pregnancy  of  one  month.  Excision.  The 
night  of  operation,  sickness  from  chloro- 
form. For  two  days,  painful  startings  and 
jumpings  in  the  leg  of  spasmodic  character,  affecting  the  knee.  Fourth 
day,  an  bysterical  fit,  and  the  startings  Tvere  renewed.  The  usual 
apparatus — a  long  back-splint,  and  an  external  interrupted  splint 
with  foot-piece — holds  firmly,  and  no  displacement  of  the  ends  of  bone. 
Spasms  subdued,  and  sleep  induced  by  the  hypodermic  injection  of 
morphia — one-sixth  of  a  grain  dose  occasionally.  Two  months  and  one 
week-  after  operation,  "  quickening  "  was  first  felt.  The  incision  had 
firmly  healed  by  primary  union,  and  firm  anchylosis  between  the  ends 
of  bone  progressing.  Puffy  swelling  around  the  knee;  reduced  by 
naoderate  and  gradual  compression  with  a  many-tailed  bandage.  On 
removing  the  splints,  a  small  ulcer  was  found  on  the  heel,  and  another 
on  the  sharp  edge  of  the  tibia'.  Apparatus  reapplied,  leaving  the  heel 
more  uncovered,  and  an  opening  opposite  the  tibial  ulcer.  Under 
zinc-wash  dressings,  both  sores  healed.  General  health  very  good; 
the  patient  fast  regaining  flesh  and  colour,  wdth  a  bright  eye  and 
cheerful  aspect — looking,  indeed,  the  picture  of  health.  Hecovery, 
with  firm  fibrous  anchylosis,  in  three  months ;  limb  put  up  in  a 
starched  bandage,  and  the  patient  allowed  to  get  about  on  crutches. 
Shortly  after,  was  discharged  from  the  Hospital.  A  tendency  to 
bowing  outwards  of  the  knee  was  soon  evinced ;  rectified  by  gradual 
manipulation,  the  imperfectly  ossified  callus  admitting  of  such  re- 
adjustment, and  the  starched  bandage  was  reapplied.  Parturition  at 
the  full  period ;  the  mother  and  child  both  having  done  well.  Firm 
osseous  union.     Permanent  result  known,  six  months. 

Case   11. — Harriet  M ,   aet.   16.     Chronic  synovitis  of  the  left 

knee-joint,  of  traumatic  origin, — by  a  fall,  and  many  years  afterwards, 


30 


SPECIAL    PATHOLOGY    AND    SURGERY. 


by  a  puncture-wound  with  a  crotchet-needle  two  inches  in  depth, 
penetrating  the  joint.  Duration  of  disease,  thirteen  years  from  first 
injur}^,  six  months  from  the  second.  Treatment  commenced  three  years 
ago,  continued  for  one  year  in  a  Metropolitan  Hospital,  then  for  some 
time  in  a  special  Hospital — where  extension  was  long  used  without  any 
permanent  bene6t.  Partial  ulceration  of  the  articular  cartilages  of  the 
femur  and  tibia  ;  limited  fibrous  anchylosis,  with  retraction  of  the  leg 
— the  toes  just  touching  the  ground,  and  partial  dislocation  of  the 
femur  forwards.  Excision.  Sickness  after  chloroform.  Acute  inflam- 
matory  fever  in  twenty-four  hours.  Slight  rigors  on  each  of  the  two 
days  following  the  operation.  Third  day,  copious  pink  lithates  deposit 
in  urine,  and  subsidence  of  the  fever.  Sixth  day,  slight  return  of 
feverishness,  and  in  the  evening  erythematous  patches  appeared  on  the 
arms,  front  of  chest,  and  neck  ;  face  flushed.  This  subsided  in  twenty- 
four  hours,  under  treatment  by  bicarbonate  of  potash  and  tincture  of 
hyoscyamus.  Eleventh  day,  a  gangrenous  patch  of  skin,  about  the  size 
of  half  a  crown,  in  the  middle  line  of  the  incision,  which  sloughed 
away  in  two  days,  exposing  a  portion  of  the  femoral  end  of  boue. 
All  the  sutures  were  now  removed.  Wound  otherwise  healthy, 
primary  union  taking  place  except  in  middle,  and  as  usual,  at  the 
angles.  Ends  of  bone  in  perfect  apposition.  Sixteenth  day,  trismus, 
followed  by  full  development  of  tetanus  in  twenty-four  hours.  At 
the  end  of  thirty-six  hours,  death.  Hydrate  of  chloral  had  been  tried 
in  ten-grain  doses  every  hour.  P.-M.  examination  of  the  joint — - 
Union  by  tags  of  lymph,  pui-iform  fluid  around  ends  of  bone. 

Case   12. — William  B ,  set.   9.      Chronic  synovitis  of  the  left 

knee-joint,  of  traumatic  origin,  by  a  slight  blow  with  a  hoop.  Dura- 
tion of  disease,  ten  months.  Treatment  in  two 
Metropolitan  Hospitals ;  and  then  in  the  Royal 
Free  Hospital — by  strapping,  etc.  Discharged  ; 
readmitted  in  a  month  ;  extension  by  a  back-splint 
and  screw,  continued  for  five  weeks  without  any 
effect.  Partial  ulceration  of  the  articular  carti- 
lages of  the  femur  and  tibia ;  fibrous  anchylosis, 
with  retraction  of  the  leg — the  toes  touching  the 
ground,  and  partial  dislocation  of  the  femur  for- 
wards and  outwards.  Excision.  Accidental  de- 
tachment of  tibial  epiphysis,  its  removal,  with  the 
articular  end  of  the  femur  through  its  epiphysis ; 
also  the  patella.  Recovery  without  a  bad  symp- 
tom. Result — Period  since  operation,  seven  vears 
(Fig.  564). 

Complicated  Cases. — In  this  consecutive  series 
of  twelve  cases,  relating  to  Excision  of  the  Knee- 
joint,  for  Disease,  as  representing  the  typical 
conditions  for  operation — and  of  which  I  have 
since  had  numerous  additional  cases — four  of  that 
number,  namely,  Case  5,  and  Cases  10,  11,  and 
12 — exemplify  various  unusual  complications,  as 
occurring  after,  or  in,  the  operation.  To  these,  I 
may  add  a  case,  in  which  excision  was  performed 
with  reference  to  a  pathological  condition  which  is  generally  held  to  be 
specially  unfavourable  for  this  operation — namely,  acute  inflammation. 


Fig.  564. 
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and  suppuration  of  the  joint.  The  liistory  of  this  instructive  case  was 
originally  published  in  the  Transactions  of  the  International  Medical 
Congress,  1881,  vol.  ii. 

Case  13. — Acute  suppurative  synovitis  of  the  right  Jcnee-joint,  of  trau- 
matic origin ;  with  rapid  destruction  of  the  articular  cartilages. — "  June 
28th,  1881.  About  six  weeks  since,  a  boy,  aged  16,  sustained  a  severe 
contusion  of  the  right  knee,  with  laceration  of  the  integ'ument  in  front 
of  the  joint;  he  having  been  knocked  doAvn  by  a  railway  train.  In 
the  course  of  a  week  or  ten  days,  abscesses  formed  around  tlie  joint, 
followed  by  suppurative  synovitis  ;  which  were  promptly  treated  by 
openings,  and  drainage.  A  probe  could  be  passed  through,  the  joint, 
in  two  or  three  directions,  and  tbe  ends  of  bone  were  felt  to  be  denuded 
of  cartilage.  An  exhausting  discharge  continued,  and  the  patient's 
general  bealtb  soon  succumbed.  Having  regard,  tberefore,  to  this 
constitutional  condition,  I  resolved  to  excise  the  joint,  although  in  a 
state  of  acute  synovial  inflammation.  After  the  operation,  the  limb 
was  put  up  with  my  double  splint,  and  the  wound  dressed  as  usual, 
with  dry  lint  and  bandage.  In  the  course  of  a  week,  the  discharge, 
which  had  prexaously  amounted  to  four  or  five  ounces  daily,  was 
reduced  to  two  or  three  drachms  of  perfectly  healthy  pus.  The  in- 
cision was  uniting-  throughout  its  extent,  except  at  the  angles.  The 
temperature,  before  operation  102°  to  104°,  had  fallen  to  100°,  99°, 
and  the  normal  standard.  Appetite  returned,  and  diarrhoea  ceased  ; 
and  the  patient's  general  health  exhibited  a  marked  improvement." 
The  result  of  this  case  was  equally  satisfactory ;  bony  union  taking 
place,  with  a  straight  and  thoroughly  useful  limb. 

Case  14. — Myeloid  sarcoma  of  articular  end  of  left  femur,  in  a 
hoy,  aged  13.  Excision  of  knee-joint ;  hony  union  ;  no  recurrence  of  the 
disease  after  six  months. — As  these  sheets  are  passing  through  the 
press,  1  can  only  just  men- 
tion this  case,  which  was 
admitted  into  the  Hos- 
pital January  25th,  1885. 
The  myeloid  sarcoma  was 
of  periosteal  origin,  and 
about  the  size  of  a  walnut, 
on  the  side  of  the  inner 
condyle  of  the  femur,  in 
the  concavity  of  the  arti- 
cular cartilage  (Fig.  565). 
After  excision  of  the  knee- 
joint,  the  ends  of  the  tibia 
and  femur  were  wired 
together.  Recovery  en- 
sued, with  firm  bony 
union,  in  a  period  of  two 
months  and  a  half,  and  a 
perfectly  straight  limb,  on 
which  the  patient  could 
subsequently  bear  his  full 

weight,  and  walk  as  usual  after  the  operation, 
myeloid  disease,  after  the  lapse  of   six  months 
the  Museum  of  the  Royal  College  of  Surgeons. 


Fig.  565. 
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Analysis  of  the  First  Twelve  Cases. — (1.)  C'nnditinns  of  Disease. — Caries  in 
all  cases,  -with  the  destruction  of  the  articular  cartilages  of  both  the  femur  and 
tibia.  In  Case  1  the  femur  was  chiefly  affected,  in  Case  6  the  tibia,  and  in  the 
other  ten  cases  both  bones  were  about  equally  affected.  The  patella  was  healthy 
in  nearly  all  cases. 

(2.)  Commencement  of  the  Disease. — Synovitis  in  six  cases — 1,  2,  7,  10,  11,  12; 
scrofulous  caries  in  the  other  six  cases.  Cause :  traumatic  in  eleven  cases ;  consti- 
tutional in  Case  2. 

(3.)  Duration  of  Disease,  and  of  Treatment  previous  to  Operation. — Case  1 :  disease 
6  years ;  treatment  occasionally.  Case  2  :  disease  5  years  ;  4  months'  treatment. 
Case  '6  -.  disease  5i  years  ;  2  years'  treatment.  Case  4  :  disease  1  year  ;  9  months' 
treatment.  Case  5  :  disease  12  years  ;  occasional  treatment.  Case  6  :  disease  3i 
years;  occasional  treatment.  Case  7:  disease  1  year;  10  months' treatment.  Case  8: 
disease  14  years;  treatment  occasionally.  Case  9  :  disease  7  years;  and  equally 
prolonged  treatment.  Case  10  :  disease  14  years  ;  treatment  in  two  Metropolitan 
Hospitals.  Case  11 :  disease  13  years  ;  treatment  1  year  in  a  Metropolitan  Hos- 
pital, then  in  a  special  Hospital.  Case  12  :  disease  10  months;  treatment  in  two 
Metropolitan  Hospitals,  then  in  the  Eoyal  Free  Hospital. 

(4.)  The  constitutional  disorder  had  not  advanced  to  hectic  and  emaciation  in 
any  of  the  twelve  cases  except  in  Case  3.  In  Case  1,  nervous  exhaustion  ;  2,  health 
good  ;  4,  health  irregular,  digestion  impaired  ;  5,  marked  anaemia  ;  6,  health  good  ; 
7,  health  good  ;  8,  health  good  ;  9,  health  delicate,  with  constant  cough  ;  10,  health 
reduced;   11,  health  good ;   12,  health  good. 

Pregnancy,  without  miscarriage,  at  the  time  of  excision  ;  parturition  at  the  full 
period,  mother  and  child  well ;  in  Case  10. 

(5.)  Age  and  Sex.— Age:  33,  27,  18,  20,  18,  5,  20,  17,  10,  20,  16,  and  9  years. 
Sex  :  six  males  and  six  females. 

(6.)  Operation. — The  incision  w&s  semilunar  downwards  from  condyle  to  condyle 
in  all  the  cases.  The  portions  of  hone  excised  were  the  articular  ends  of  the  femur 
and  tibia  in  all  the  cases,  with  additional  poi-tions  of  cancellated  bone  in  Cases  1 
and  6.  The  patella  was  removed  in  all  cases.  The  synovial  membrane  was  also 
removed  as  much  as  possible  in  Cases  2  and  7  of  chronic  synovitis.  Haemorrhage 
was  inconsiderable  during  the  operation  in  all  the  cases  ;  no  ligatures  were  required, 
the  articular  vessels  being  secured  by  torsion  and  exposure.  Sutures — metallic  in 
Case  1,  silk  in  the  subsequent  eight  cases.  Dressings — water  dressings  in  Cases  1 
and  3,  weak  carbolic  lotion  in  the  other  ten  cases.  Splints — a  back-splint  and 
an  outside  interrupted  splint,  with  foot-piece,  in  all  cases,  except  1  and  3. 

(7.)  Primary  Union. — Complete,  except  just  at  angles  of  the  incision,  in  Cases 
2,  6,  7,  8,  9,  10, 12,  or  in  seven  cases  ;  partial  in  Cases  1,  3,  4,  5, 11,  or  in  five  cases. 

Secondary  haemorrhage  in  Cases  3,  5,  and  8  ;  arrested  by  ice  in  the  first  case, 
by  ligature  in  the  latter  two.  Sloughing  or  ulceration  from  pressure  in  two  cases, 
5  and  10. 

(8.)  Intervals  of  Removal  of  Splints. — Average  period  one  month  after  operation, 
and  at  similar  periods  subsequently;  making  only  three  or  four  reajDplicatious  of 
the  retentive  apparatus  in  each  case. 

(9.)  Results. — Osseous  or  firm  union,  and  a  straight  limb,  in  all  the  cases  ;  except 
Case  3,  where  it  was  incomplete ;  Cases  4  and  5,  which  were  subjected  to  amputa- 
tion ;  and  Case  11,  the  only  death,  and  from  acute  tetanus  in  thirty-six  hours,  seven- 
teen days  after  operation.  Period  of  union,  average  three  months.  Afterwards  the 
limb  became  slightly  bowed  in  two  cases — 2  and  6 ;  the  latter  a  child  aged  five. 

(10.)   Re-excision  in  Case  5 — a  scrofulous  case. 

(11.)  Secondary  Amputation  in  Cases  4  and  5 — both  scrofulous  cases;  also  in 
the  questionable  Case  3 — a  scrofulous  case. 

(12.)  Permanent  Result. — Ultimate  known  period:  (1)  19  years;  (2)  1 J  year; 
(6)  IJ  year;   (7)  1  year;   (8)  IJ  year;   (9)  IJ  year;   (10)  6  months;  (12)  7  years. 

In  this  series  of  typical  cases  for  excision  of  the  knee-joint,  it 
should  be  observed  that  all  of  them  relate  either  to  scrofulous  caries 
of  the  articular  ends  of  bone,  or  to  chi^onic  synovitis,  but  not  of  a 
rheumatic  character.  The  follovping  case  illustrates  the  condition  of 
"  chronic  rheumatic  arthritis,"  in  which  I  had  recourse  to  the  opera- 
tion ;  and  at  the  most  advanced  period  of  life  that  excision  has  hitherto 


EXCISION    OF    THE    KNEE,    IN    ADVANCED    LIFE.  33 

been  practised, — -fifty-three  years  of  age.  As  being  the  only  case  of  its 
kind,  I  have  transcribed  the  leading  particulars  as  recorded  in  the 
Medico- Ghirurgical  Transactions,  vol.  Ivi. 

Excision  of  the  Knee,  in  Advanced  Life. — Sarah  A ,  set.  53, 

residing  at  Dunstable,  was  admitted  into  the  Royal  Free  Hospital 
July  25th,  1872.  The  history  of  her  state,  as  taken  from  the  report  of 
Dr.  M'Kollar,  senior  resident  medical  officer,  was  briefly  as  follows  : — 

Twenty-three  years  ago  she  had  an  attack  of  rheumatism,  which, 
having  affected  various  joints,  finally  settled  in  the  left  knee,  giving 
rise  to  severe  pain  and  considerable  swelling,  which  confined  her  to  bed 
for  ten  weeks.  Recurring  arthritic  disease  lasted  up  to  December, 
1871,  a  protracted  period  of  twenty  years.  Then  she  had  a  fall  from 
some  height  downstairs,  the  leg  on  the  aifected  side  being  twisted 
under  her.  This  injury  immediately  superinduced  a  worse  attack  in 
the  knee-joint,  and  she  remained  in  bed  again  for  nine  weeks.  Treat- 
ment was  adopted  without  affording  relief,  and  at  length  she  came  to 
be  under  my  care  at  the  hospital. 

The  knee-joint  was  much  enlarged,  measuring  in  circumference 
two  inches  more  than  its  fellow ;  it  had  a  globular  form,  but  present- 
ing some  irregular  nodosities,  apparently  of  an  osseous  character 
around  the  articular  ends  of  bone  ;  the  joint  had  undergone  partial 
dislocation  backwards,  the  head  of  the  tibia  projecting  behind  the 
condyles  of  the  femui*,  and  false  or  fibrous  anchylosis  had  taken 
place,  giving  some  degree  of  immobility  to  the  articulation,  although 
this  depended  partly  on  a  generally  thickened  state  of  the  ligamentous 
and  aponeurotic  structures,  and  on  the  ossific  deposit  around  the  joint. 
Thence  the  subluxation  became  more  conspicuous  when  the  patient,  a 
very  corpulent  woman,  attempted  to  stand  on  the  limb,  whereby  the 
condyles  of  the  femur  abutted  more  prominently  forward,  showing 
that  the  anchylosis  was  loose  and  flexible.  The  patella  was  firmly 
anchylosed  to  the  femur  just  above  the  outer  condyle. 

Considering  this  useless  state  of  the  limb,  excision  of  the  joint 
seemed  justifiable,  with  the  view  of  inducing  osseous  union,  and  in  a 
straight  position  ;  thus  restoring  a  useful  member.  But  the  continued 
recurrence  of  severe  attacks  of  pain,  affecting  the  patient's  general 
health,  and  the  otherwise  incurable  character  of  the  disease,  more 
immediately  determined  the  propriety  of  operation ;  while  the  pro- 
longed duration  of  the  joint-condition,  the  necessity  for  interference 
ere  the  patient's  constitutional  reserve-power  might  prove  insufficient 
for  recovery  after  operation,  and  the  relatively  advanced  period  of 
life,  admitted  of  no  further  delay. 

Accordingly  I  had  recourse  to  excision,  notwithstanding  the  patient's 
age. 

After  the  operation  no  unfavourable  symptom  occurred  of  conse- 
quence. Primary  union  went  on,  except,  as  usual,  at  the  angles  of  the 
wound,  which  gave  issue  to  a  moderate  amount  of  oozing  serous  dis- 
charge ;  and  in  three  weeks  the  line  of  incision  had  become  soundly 
united.  In  the  course  of  a  week  or  two  the  patient  was  allowed,  at 
her  own  request,  to  sit  up  in  bed,  reclining  on  a  back  support.  Seven 
weeks  after  operation  the  splints  were  removed  ;  firm  union  of  the 
bones  was  found  to  be  established,  with  the  limb  in  a  perfectly  straight 
position.  But  the  patient  could  not  yet  raise  her  leg  from  the  bed. 
Apparatus  reapplied. 

VOL.  II.  D 
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October  4th.  The  patient  was  carried  from  bed,  and  permitted  to 
sit  up  for  some  hours,  the  limb  in  splints  resting  on  two  chairs.  She 
was  suddenly  attacked  with  eiysipelas,  which,  commencing  in  the  foot 
and  leg,  spread  up  the  thigh — sparing  the  front  of  the  knee — and 
extended  above  the  buttock  to  the  loins,  and  round  to  the  lower  part 
of  the  abdomen.  Eventually  the  limb  remained  in  a  state  of  great 
oedema. 

During  the  course  of  this  attack,  the  splints  having  been  necessarily 
removed,  the  limb  gradually  become  slightly  bowed  outwards  at  the 
knee,  yet  the  union  remained  firm,  and  the  incision  never  reopened  or 
gave  issiie  to  any  discharge.  Oxide  of  zinc  was  powdered  over  the 
whole  surface, forming'  a  kind  of  casement  Avhich  absorbed  the  moisture, 
and  seemed  to  stimulate  its  internal  absorption.  The  oedema  subse- 
quently yielded  to  bandaging,  aided  by  the  horizontal  position  of  the 
limb.  At  length  a  starched  bandage  was  applied,  and  about  four 
months  after  operation  the  patient  went  home  to  Dunstable,  with 
instructions  to  return  for  examination  in  about  a  month. 

State  of  the  limb  five  and  a  half  months  after  operation. — Union 
firm  and  immovable.  The  bowed  appearance  at  the  knee  is  corrected. 
Measurements  of  the  limb  are  as  follows  : — Length  32|  inches,  sound 
limb  35|-  inches,  or  3  inches  shortening  as  the  result  of  excision ;  cir- 
cumference of  knee  15f  inches,  of  sound  knee  14|^  inches,  or  1  inch 
more  after  excision  ;  the  calf  12\  inches,  and  at  the  same  level  of  the 
calf  in  sound  limb  13  inches,  or  only  -^  inch  less  after  operation  ;  the 
thigh  19^  inches,  and  at  the  same  level  of  the  thigh  in  the  sound  limb 
2]  inches,  or  \\  inch  less  after  operation.  The  functional  use  and  power 
of  the  limb  may  be  thus  estimated  at  the  period  referred  to  :  the  use  of 
the  limb  for  support  in  progression  is  not  yet  perfect ;  but  the  patient 
can  bear  her  heavy  weight  upon  it,  and  can  walk  with  the  aid  of  a 
stick  ;  the  power  of  the  limb,  according  to  its  muscular  development 
compared  with  that  of  the  other  limb,  is  indicated  by  the  circumfer- 
ential measurements  of  the  calf  and  thigh.  As  the  limb  is  brought 
into  more  active  use  there  cannot  be  a  doubt  that  it  will  become  even 
more  nearly  equal  in  respect  to  its  size  and  strength. 

Proceeding  to  comment  iipon  the  particulars  of  this  case,  some  of 
them  seem  to  be  more  especially  suggestive. 

The  kind  of  disease  submitted  to  excision  in  this  case  was,  I  believe, 
almost  entirely  exceptional  to  previous  experience.  In  the  histories  of 
a  hundred  cases  collected  by  Mr.  W.  P.  Swain,  and  which  represent 
the  majority  of  the  cases  operated  on  by  Sir  William  Fergusson  and 
some  other  Surgeons  of  experience,  no  allusion  whatever  is  made  to 
rheumatic  aifections,  except  in  two  instances.  Of  one  of  these  cases 
(No.  84)  the  briefest  description  is  given — that  it  was  "  rheumatic 
disease  of  the  knee-joint,"  of  no  specified  character  ;  and  that  the  result 
was  recovery,  but  that  of  this  case  "  no  notes  were  taken."  In  the 
other  case  (No.  92)  the  patient  had  been  attacked  with  "  acute  rheuma- 
tism "  twenty  years  previously,  but  "  she  used  the  limb  until  eighteen 
months  ago,  when  she  fell,  sprained  and  struck  the  knee,  and  since 
that  the  limb  has  been  useless."  The  result  of  operation  was  recovery 
with  a  useful  limb.  In  a  series  of  thirty-nine  cases  of  knee-joint 
excision  by  Professor  Humphry,  recorded  in  the  Med.-Ghir.  Trans. 
(1869),  in  no  instance  was  the  "nature  of  the  disease,"  as  described, 
in  any  way  connected  with  rheumatism.     A  similar  exclusion  prevails 
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in  twelve  cases  by  Mr.  H.  Lee,  as  recorded  in  the  same  volume  of 
Transactions  ;  and  also  in  the  histories  of  thirty-one  cases  collected  by 
Mr.  Butcher,  and  in  a  second  collection  of  fifty-one  cases  ("Operative 
and  Conservative  Surgery  "). 

One  case  only  of  excision  of  the  knee-joint  has  come  to  my  know- 
ledge, wherein  the  operation  has  been  performed  for  chronic  rheumatic 
arthritis  ;  it  was  in  the  practice  of  Mr.  Curling  at  the  London  Hospital, 
and  the  result  was  successful  (Lancet,  1869). 

Secondly,  the  age  of  the  patient  in  my  case  is,  I  believe,  the 
most  advanced  period  of  life  at  which  excision  of  the  knee-joint  has 
hitherto  been  performed.  In  Mr.  Curling's  case  the  patient's  age 
was  only  twenty-three  years.  From  the  various  series  of  cases  al- 
ready referred  to,  I  have  gathered  the  most  advanced  ages  at  which 
the  operation  has  been  performed  for  other  conditions  of  disease  and 
the  results. 

It  appears  that  excision  of  the  knee-joint  for  disease,  as  performed 
in  13  cases  between  the  ages  of  thirty-two  and  forty-seven  years,  has 
yielded  7  successful  results ;  and  that  between  the  ages  of  forty-one 
and  forty-seven  years  there  were  11  cases,  with  6  successful  results.  If 
then  my  own  case,  at  the  most  advanced  period  of  life,  be  superadded, 
we  have  a  total  of  12  cases,  with  7  successful  results,  between  the  ages 
of  forty-one  and  fifty-three  years.  With  regard  to  the  question  of 
mortality :  in  one  of  the  unsuccessful  cases  of  excision,  amputation 
afterwards  was  followed  by  recovery,  thus  making  a  gross  total  of  8 
cases  out  of  12,  or  an  averag'e  of  2  recoveries  in  every  3  cases ;  and 
if  the  accidental  deaths  by  embolism  on  the  eightieth  day,  and  phthisis, 
be  omitted,  the  recoveries  rise  to  8  in  10  cases,  or  4  out  of  5 — a  pro- 
portion fully  equal  to  the  successful  results  of  amputation  of  the  thigh 
for  chronic  disease  of  the  knee-joint;  with  the  advantage  in  favour  of 
excision,  that  the  limb  is  preserved. 

Looking  at  all  these  cases  of  knee-joint  excision  for  disease,  two 
conclusions  may  be  drawn  :  the  one  as  to  the  extreme  rarity  of  this 
operation  for  chronic  rheumatic  arthritis  ;  the  other,  that  the  opera- 
tion may  possibly  be  performed  with  safety  and  advantage  at  a  much 
later  period  of  life  than  it  has  hitherto  been  commonly  practised.  The 
result  of  the  case  I  have  brought  forward  would  more  especially  sug- 
gest an  occasional  extension  of  the  operation,  both  in  respect  to  the 
kind  of  disease  and  the  period  of  life  which  may  be  appropriate,  thus 
embracing  a  larger  class  of  cases  beyond  those  hitherto  recognized  as 
suitable  for  excision. 

Excision  of  the  Knee,  in  Early  Touth. — Disease  of  the  knee-joint 
is  of  comparatively  rare  occurrence  in  early  childhood,  and  seldom 
resulting  in  destruction  of  the  joint,  excision  has  been  resorted  to  in 
only  a  very  few  cases.  I  have  p)erformed  the  operation  in  children,  at 
the  age  pf  five  years,  and  under,  in  three  cases. 

Case  6,  in  the  series  of  twelve  cases,  illustrates  the  conditions  of 
disease,  and  the  result  of  operation,  in  a  child  five  years  old. 

Two  additional  cases  are  here  appended. 

Charles  H ,  aged  five  years.     Caries  of  articular  ends  of  femur 

and  tibia,  especially  affecting  the  latter  portion  of  bone.  Synovial 
membrane  secondarily  affected.  Partial  destruction  of  articular  carti- 
lages. ]S"o  anchylosis ;  knee  bent,  and  limb  useless — in  standing  or 
walking.     General  health  good ;    but  patient  ansemic.     Duration  of 
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disease,  two  years  ;  under  treatment  for  nine  months,  at  Children's 
Hospital,  Ormond  Street. 

Royal  Free  Hospital,  May  3rd,  188-4.  I  excised  the  knee-joint,  as 
usual ;  making-  the  sections  of  bone  through  the  epiphyses,  and  re- 
mo\dng  also  the  patella.  Limb  fixed  on  a  back-splint,  with  long 
external,  interrupted  splint,  carrying  foot-piece.  Wound  closed  accu- 
rately with  ten  silver-wire  sutures.  Drainage-tube  inserted  at  outer 
angle.  Dry-lint  dressing  ;  no  antiseptic  appliances.  After  operation, 
temperature  varied  from  normal  to  between  99°  and  100° — never 
rising  above  the  latter  point.  Primary  union  of  wound,  excepting  at 
external  angle.     May  30th,  a  month  after  operation  ;  abscess  formed 

at  that  part.  Opened ;  and  di'ainage- 
tube  inserted.  Cavity  gradually  closed. 
From  this  period,  an  uninterrupted  re- 
covery. Anchylosis,  resulting  in  fii^m 
union ;  with  considerable  thickening 
(ossific  ?)  around  the  knee ;  and  limb 
perfectly  straight  (Fig.  566).  General 
health  much  improved ;  but  patient 
still  somewhat  anaemic.  Left  the  hos- 
pital for  country  air. 

John     B ,    aged     three     years. 

Chronic   disease  of   knee-joint.     Great 


Fig.  566.* 


pulpy  thickening  of  synovial  membrane ; 
vsrith  caries  of  articular  ends  of  bones, 
and  destruction  of  cartilages.  No  anchy- 
losis. Joint  bent,  and  limb  useless. 
General  health  good ;  patient  ruddy, 
and  well  nourished. 

March  5th,  1884.  Excision  of  knee, 
through  the  epiphyses ;  and  patella 
removed.  Thickened  synovial  capsule 
carefully  dissected  out.  Splints  applied 
as  in  preceding  case.  Dry  lint  dressing. 
Temperature  range  from  normal  to  100° ;  averaging  99°.  Complete 
primary  union  of  wound.  Fibrous  union  of  bone-ends  ;  no  thickening 
around  knee.  Splints  exchanged  for  starched  bandage,  leaving  aper- 
ture at  knee.  Some  mobility  continued  for  months  ;  but  consolidation 
gradually  increased.     Discharged  from  Hospital  September,  1884. 

In  both  these  cases  of  very  young  children,  after  operation,  the 
results  obtained  in  a  period  of  six  months  about  equalled  the  union 
which  is  usually  obtained  in  three  months,  from  knee-joint  excision 
in  adults.  This  much  slower  process  of  reparation  in  very  young 
subjects  would  seem  to  be  due  to  the  limited  surfaces  of  bone,  within 
the  area-sections  of  the  epiphyses,  for  the  production  of  ossific  union ; 
the  circumferential  cartilage  around  the  osseous  nodule  of  an  epiphysis, 
not  participating  in  the  synostosis.  Opportunity  is  wanting  for  further 
observation  of  the  changes  v^hich  the  epiphysial  cartilages  undergo, 
in  apposition,  after  excision. 

I  have  since,  in  the  course  of  the  present  year  (1885),  operated  on 
tbree  other  cases,  in  boys,  at  the  ages  of  eight,  nine,  and  thii'teen  years, 
respectively.     They  were  cases  of  synovial  disease  of  the  knee-joint ; 
*  Royal  Free  Hospital.     (Author.)     Showing  result,  one  year  after  operation. 
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but  in  each,  tlie  section-ends  of  tlie  femur  and  tibia  were  wired  togetber. 
The  results  were  all  that  could  be  desired ;  firm  osseous  union  being 
obtained,  with  a  straight  limb. 

ExcisiONAL  OE  Section  Operations  for  Deformity  op  Knee-joint. 
— In  connection  with  the  question  of  operative  interference  for  the 
cure  of  deformity,  not  resulting  from  disease,  of  the  knee-joint,  I  may 
here  briefly  notice  the  condition  to  which  the  operations  relate. — 
Knoch-hnee  or  In-Tcnee — Genu  Valgum. — Inclination  of  the  knee  in- 
wards is  attributed,  by  some  observers,  to  an  hypertrophic  elongation 
of  the  inner  condyle  ;  but  this  deformity  appears  to  be  really  due  to 
lengthening  of  the  inner  portion  of  the  shaft  of  the  femur,  at  its  lower 
end,  giving  an  inward  obliquity  to  the  shaft,  and  thus  carrying  with 
it  the  inner  condyle,  downwards  and  inwards.  When  the  length  of 
the  shaft,  just  above  the  condyles,  on  the  inner  and  outer  side,  is  com- 
pared, the  inner  portion  will  be  found  to  lie  on  a  lower  level,  without, 
any  elongation  of  the  condyle.  But  the  inward  projection  of  the  knee 
may  also  result  from  rachitic  incurvation  of  the  lower  portion  of  the 
femoral  shaft,  coupled  with  a  similar  incurvation  of  the  upper  portion 
of  the  tibia  ;  there  being  an  opposite  curvature — outwards,  in  the  femur 
above,  and  in  the  tibia  below,  the  incurvations  ;  thus  forming  an 
S-shaped  curvature  in  either  bone.  In  connection  with  genu  valgum, 
the  internal  lateral  ligament  is  stretched  and  relaxed. 

Removal  of  whatever  cause  to  which  this  deformity  is  due  will 
sometimes  prove  sufficient  for  the  cure.  Thus,  if  the  attempt  to  make 
a  child  walk  at  too  early  a  period  be  discontinued,  an  incipient  knock- 
knee  may  disappear.  But  mechanical  support  is  the  only  sure  means 
of  preventing  further  deformity,  and  of  restoring  the  limb  to  a  proper 
shape,  by  allowing  the  ligamentous  structures  to  gain  sufficient  strength. 
This  method  of  treatment  has  already  been  noticed,  as  relating  to 
genu  valgum,  in  the  chapter  on  Deformities,  vol.  i. 

Osteotomy. — Certain  operations  of  osteotomy  for  the  rectification  of 
knock-knee, — otherwise  incurable — have 
been  practised  with  more  or  less  success. 
As  a  rule,  no  osteotomy  is  permissible 
until  after  mechanical  means  for  rectify- 
ing the  deformity  have  been  tried,  and 
failed ;  or  the  patient  has  passed  the  age 
when  the  bones  are  yet  pliant  to  the  con- 
trolling force  of  gradual  pressure — say, 
after  about  the  tenth  year. 

(1.)  The  inner  condyle  of  the  femur 
may  be  cut  off  (Fig.  567),  and  slid  up 
sufficiently  on  the  shaft  to  make  the  limb 
straight  (Ogston's  method).  (2.)  The 
shaft  of  the  femur,  just  above  the  con- 
dyle, may  be  subjected  to  excision  of  a 
wedge-shaped  piece  of  bone,  from  the 
inner  aspect  of  the  shaft  (Macewen's 
method)  (see  Fig.  567)  ;  or  section  of  the  shaft,  in  the  same  situation, 
externally  (Barwell's  method  ?),  will  allow  a  V  interval  to  be  left, — 
when  the  limb  is  straightened.  N'ow,  the  choice  of  either  of  these 
methods  of  operation  must  be  determined  mainly  by  the  cause  of  the 
deformity.     Ogston's  inter-condyloid  method — by  section  of  the  inner 


Fig.  567. 


38  SPECIAL    PATHOLOGY   AND    SURGEKY. 

condyle,  proceeds  on  the  assumption  that  elonsration  of  that  portion  of 
the  bone  produces  an  apparently  inward  inclination  or  obliquity  of  the 
femoral  shaft.  Thence  the  elevation  of  the  condyle  will  rectify  this 
deformity  of  knock-knee.  But  the  balance  of  evidence — from  examina- 
tion of  the  femur  in  a  large  number  of  cases — is,  I  think,  decidedly 
adverse  to  this  explanation.  With  regard  to  the  two  methods  of 
supra-condyloid  osteotomy,  in  the  causative  seat  of  the  deformity — the 
lower  portion  of  the  femoral  shaft,  the  excision  of  a  wedge-shaped 
piece  of  the  bone  from  the  inner  side  will  correct  the  elongation,  and 
thence  the  obliquity  of  the  shaft,  in  this  direction;  provided  that  the 
portion  of  bone  removed  be  just  sufRcient  to  straighten  the  limb. 
Therein  lies  the  practical  difficulty  which  affects  the  eligibility  of  this 
method  of  procedure.  On  the  other  hand,  section  of  the  shaft,  in  the 
same  situation,  on  the  outer  side,  allows  of  an  angular  interval  to  what- 
ever extent  may  be  necessary,  for  the  straightening  of  the  limb. 
Sometimes,  the  deformity  of  knock-knee  is  attended  with  an  everted 
twist  of  the  femur,  and  then  this  operation  of  section  offers  the  addi- 
tional advantage  of  enabling  the  Surgeon  to  rectify  also  the  accompany- 
ing malposition  of  the  thigh.  In  extreme  cases  of  genu  valgum,  the 
gap  left  by  section  of  the  femur  alone  might  appear  too  considerable 
for  ossific  formation  to  fill  up  ;  so  that,  as  the  result  of  operation,  a 
false-joint  in  the  femur  maybe  substituted  for  knee-deformity.  Then 
it  will  be  advisable  to  perform  a  similar  osteotomy  on  the  tibia  and 
fibula,  just  below  the  inner  condyle  of  the  one  and  the  head  of  the 
other  bone,  thus  to  reduce  the  angular  gap  in  the  femur  by  one-half, 
the  straightening  of  the  limb  being  completed  by  the  space  gained  in 
the  section  below  the  knee.  This  additional  osteotomy  will  always  be 
necessary  in  knock-knee  resulting  from  rickets ;  for  the'n  a  supra- 
condyloid  incurvation  of  the  femur  is  coupled  with  an  infra-condjloid 
incurvation  of  the  tibia.  In  all  cases,  this  section  of  tibia  and  fibula 
should  be  pei'formed  after  ossific  reparation  has  taken  place  in  the 
femoral  section  ;  say,  the  lapse  of  three  or  four  weeks. 

In  performing  either  of  these  operations,  the  only  instruments 
required  are — a  long-handled  narrow-bladed  tenotomy  knife,  a  similar 
saw,  and  a  chisel  having  a  blade  of  sufficient  length  and  breadth  for  the 
thickness  of  the  bone  to  be  divided,  with  a  hammer  for  working  this 
instrument.  Each  osteotomy  consists  in  penetrating  the  tenotome 
down  to  the  part  of  the  bone  to  be  divided  ;  then,  while  maintaining 
the  track  of  the  wound  in  position  by  the  grasp  of  the  other  hand, 
the  saw  or  chisel  is  passed  down  to  the  same  spot,  or,  perhaps  more 
surely,  by  sliding  the  instrument  along  the  blade  of  the  knife  before 
withdrawing  it.  When  the  chisel  is  used,  its  cutting  edge  should  be 
driven  into  the  bone  by  a  succession  of  gentle  taps  with  the  hammer; 
loosening  the  blade  a  little  as  it  proceeds.  If  the  blade  be  withdrawn 
from  the  bone,  care  must  be  taken  to  plant  the  edge  again  in  the  same 
line  of  section,  guided  by  a  director  ;  thus  not  to  mutilate  the  adjoin- 
ing periosteum,  and  perchance  partially  detach  a  slice  of  bone  which 
will  subsequently  necrose. 

In  accordance  with  these  general  directions,  osteotomy  in  either 

of  the  sitiiations  already  mentioned    is  readily  performed.      Ogstons 

inter-condyloid     operation    being     an     osteo-arthrotomy,     comprises 

certain  particulars   which,   as   originally  described    by    the    author,* 

*  Edin.  Med.  Journal,  March,  1877. 
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should  be  observed.  Having  flexed  the  knee,  and  rotated  tlie  thigh, 
outwards,  the  tenotomy  knife  is  entered  two  or  three  inches  above 
the  tip  of  the  inner  condyle,  so  far  back  as  to  be  opposite  the  ridge 
running  between  the  linea  aspera  and  the  condyle.  The  blade  is 
thrust  downwards,  forwards,  and  outwards,  over  the  femur,  until  the 
point  can  be  felt  in  the  inter-condyloid  space  ;  then  the  soft  tissues  and 
periosteum  are  divided  by  a  slow,  firm  movement,  in  withdrawing  the 
knife.  The  saw  is  introduced  along  the  track  thus  formed,  and  the 
inner  condyle  is  sawn  straight  backwards,  in  the  groove  between 
the  condyles  (see  Fig.  565),  until  near  the  popliteal  space,  or  through 
about  three-quarters  of  the  thickness  of  the  condyle,  when  the  saw  is 
withdrawn.  By  forcibly  straightening  the  knee,  on  bending  the  leg 
inwards,  the  remaining  att-achnient  of  the  condyle  is  fractured,  and 
the  loose  condyle  sliding  upwards  upon  the  sawn  surface  of  the  femur, 
the  limb  lies  straight  by  the  side  of  the  other.  A  straight  external 
splint  is  then  applied,  until  the  displaced  condyle  has  united,  in  about 
three  or  four  weeks  ;  when  passive  movement  of  the  knee  may  be  used 
to  prevent  anchylosis.  This  osteotomy  Avas  first  conducted  under  the 
strictest  Listerian  antiseptic  precautions  of  carbolic  spray,  and  gauze 
dressings ;  but  subsequent  experience  in  the  hands  of  other  operators 
has  abundantly  shown  that  these  conditions  are  not  essential  to  safety 
and  success  of  the  operation  as  a  subcutaneous  procedure. 

To  avoid  any  risk  consequent  on  opening  the  joint,  Mr.  Reeves  has 
devised  a  modification  of  Ogston's  operation,  by  which  it  was  supposed 
that  the  joint  might  not  be  entered — an  extra- articular  osteotomy.* 
A  chisel  is  passed  along  the  track  left  by  the  tenotome,  and  the  condyle 
is  loosened,  not  detached,  by  working  the  instrument  in  a  direction 
inwards,  and  then  forwards  and  backwards.  But  as  a  real  elevation 
of  the  condyle  must  include  the  articular  cartilage,  the  joint  will 
necessarily  be  entered  either  in  operating  with  the  chisel,  or  by  a 
fissure  in  straightening  the  knee.  The  opening-  of  the  joint  through 
a  long  track,  subcutaneously,  is  found  not  to  entail  any  appreciable 
danger.  From  a  collection  of  forty-five  cases,t  Mr.  Barker  has  shown 
that  in  only  one  instance  death  was  due  to  the  operation  ;  and  althoug'h 
in  that  case  septicsemic  pneumonia  had  occurred,  yet  the  joint  itself 
was  not  inflamed.  Indeed,  my  own  objection  to  the  inter-condyloid 
operation  of  osteotomy  is  not  so  much  its  danger,  but  its  general 
inefficiency  for  rectifying  the  deformity  of  genu  valgum.  This  proce- 
dure is  now  rarely  practised,  and  Dr.  Ogston  himself  has,  I  believe, 
abandoned  it  in  favour  of  the  supra- condyloid  method  of  operation. 

Maceweii's  supra-condyloid  osteotomy  Sit  first  consisted  in  removing 
a  wedge  of  bone  from  the  substance  of  the  inner  condyle  ;  J  and  Mr. 
Chiene  also  devised  a  similar  osteotomy,  about  the  same  time.§  In 
this  procedure,  a  vertical  incision,  two  or  three  inches  long,  was  made 
over  the  tubercle  insertion  of  the  adductor  magnus,  the  periosteum  of 
the  tubercle  was  raised  and  turned  aside,  and  then  a  triangular  piece 
of  bone  was  chiselled  out  of  the  condyle,  from  just  above  the  tubercle 
downwards  towards  the  inter-condyloid  notch — avoiding  the  epiphysial 
line ;  thus  allowing  the  condyle  to  be  pressed  up  closer  to  the  shaft, 

*  Brit.  Med.  Journ.,  September  21st,  1878. 

t  Ibid.,  1879,  July  5th. 

l  Operation,  May,  1877.     Eep.  Lancet,  March  30th,  1878. 

§  Med.-Chir.  Soc,  Edin.,  July,  1877 ;  Edin.  Med.  Journal,  September,  1877. 
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when  the  leg  is  sti^ightened.  Osteotomy  in  this  situation  proceeds 
upon  the  assumption — as  in  Ogston's  operation — that  the  defoi-mityof 
genu  valgum  arises  from  elongation  of  the  inner  condyle  ;  and  although 
apparently  an  extra-articular  operation,  the  joint  must  be  fissured  in 
straightening  the  limb.  This  lesion  is  of  far  more  serious  consequence 
with  reference  to  an  operation  which  is  certainly  not  subcutaneous. 

Macewen's  second  method  of  osteotomy  lay  above  the  condyle. 
Taking  a  point  half  an  inch  above  the  upper  border  of  the  patella,  the 
leg  being  extended,  the  knife  is  entered  just  in  front  of  the  adductor 
magnus  tendon,  and  passed  down  to  the  femur.  The  shaft  is  then 
divided  nearly  through  by  the  introduction  of  three  chisels,  the  largest 
of  which  having  been  used  first,  followed  by  the  others,  a  wedge-shaped 
gap  is  thus  formed,  without  removing  any  osseous  substance.  Or,  a 
triangular  portion  of  bone  may  be  excised  with  the  chisel.  The 
remaining  connection — about  the  outer  third  of  the  shaft^ — snaps  when 
the  leg  is  -straightened.  This  osteotomy  lies  evidently  above  the 
epiphysial  line.  It  cannot  be  regarded  as  novel  in  principle ;  for  in 
1850,  Meyer,  of  Wiirzburg,  removed  a  wedge  of  bone  from  the  lower 
end  of  the  femur,  in  a  case  of  double  knock-knee  ;  and  then  made  a 
simple  section  of  the  tibia  and  fibula,  below  the  knee,  on  the  same  side. 

Barwell  has  transferred  the  operation  to  the  outer  side  ;  and  here, 
of  course,  section,  without  excision,'  suffices  to  bring  the  limb  down 
straight-r— leaving  a  gap  to  be  filled  up  by  osseous  formation.  The  knife 
is  entered  just  above  the  outer  condyle,  to  reach  the  femur,  followed  by 
the  chisel.  Sometimes  this  osteotomy  is  coupled  with  section  of  the 
tibia  and  fibula,  below  the  knee ;  so  as  to  halve  the  angular  interval 
left  in  the  femur. 

Max  Schede,  of  Berlin,  believing  that  the  deformity  of  knock- 
knee  is  best  rectified  by  operating  on  the  tibia,  this  bone  has  been 
subjected  to  excision  of  a  wedge-shaped  piece,  just  below  the  tubercle. 
The  operation,  as  thus  performed  and  in  this  situation,  has  proved 
successful.* 

Having  regard  to  the  tension  of  certain  fibrous  textures — the 
external  lateral  ligament,  the  biceps  femoris  tendon,  and  the  ilio-tibial 
band — in  connection  with  knock-knee,  these  structures,  as  the  apparent 
cause  of  the  distortion,  have  received  the  attention  of  some  Surgeons. 

Tenotomy  has,  therefore,  been  proposed  to  substitute  any  operation 
of  osteotomy.  This  method  of  treatment  has  been  tried  by  Guerin, 
Langenbeck,  and  Billroth  ;  and  practised  also  occasionally  in  this 
country,  especially  by  Brodhurst.  One  ormoreof  the  resisting  fibrous 
bands  are  divided,  as  may  be  necessary  to  rectify  the  deformity.  But 
the  operation  is  reserved  only  for  extreme  cases  of  genu  valgum,  up  to 
seventeen  years  of  age  ;  and  the  limb  may  thus  be  restored  both  in 
shape  and  function.  It  would  appear,  however,  to  be  a  good  resource 
only  in  the  early  condition  of  knock-knee —  before  lengthening  of  the 
shaft,  above  the  inner  condyle,  has  rendered  osteotomy  indispensable. 

In  conjunction  with  mechanical  treatment,  for  straightening  the 
limb,  tenotomy  has  certainly  proved  advantageous.  Mr.  Samuel 
Benton  brought  a  remarkable  case  before  the  Medical  Society  of 
London,t  showing  the  successful  result  of  these  combined  measures. 
The  patient,  a  boy  aged  twelve,  was  the  subject  of  double  knock-knee, 
to  such  a  degree,  that  when  the  thighs  were  together,  the  ankles  were 
*  London  Medical  Record,  18'77,  June.  f  Proceedings,  1881. 
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eight  and  a  quarter  inches  apart.  The  biceps  tendon  of  each  leg  was 
divided,  and  a  splint  apparatus,  suggested  by  Mr.  Henry  Baker,* 
applied.  After  two  months  this  had  reduced  the  interval  between  the 
malleoli  to  only  two  inches  ;  the  left  leg  being  not  quite  straight,  owing 
to  the  tension  of  the  external  lateral  ligament  of  the  knee-joint.  This 
ligament  having  been  divided,  and  the  splint  reapplied  for  a  month, 
the  legs  became  perfectly  straight. 

A  band  of  the  fascia  lata  has  been  tenotomized  by  Mr.  Reeves,  in 
order  to  more  effectiially  relieve  the  tension  on  the  outer  side  of  the 
knee-joint.  In  these  subcutaneous  procedures,  the  external  popliteal 
nerve  must  be  avoided  ;  cases  having  occurred  of  injury  to  this  nerve. 

With  these  additional  resources  for  the  treatment  of  genu  valgum, 
it  is  unnecessary  to  notice  the  method  by  forcible  straightening — "  re- 
dressement  brusque  " — which  has  been  resorted  to  by  M.  Delore,  and 
some  other  French  Surgeons  ;  by  Yolkmann,  Billroth,  and  Koenig, 
also,  in  Grermany.  Rizzoli  has  recourse  to  the  mechanical  power  of  an 
osteoclast,  when  manipulative  force  is  insufficient.  Such  treatment 
can  only  rectify  the  distortion  by  indiscriminate  rupture  of  any  resist- 
ing structures,  whether  fibrous  or  osseous  ;  and  this  would  be  a  very 
unsurgical  proceeding. 

Hip-joint. — The  natural  cure  of  hip-joint  disease  has  not  yet  been 
investigated  in  a  series  of  cases,  sufficiently  accurate  and  comprehen- 
sive, for  comparison  with  the  results  of  excision.  Such  an  inquiry 
should  have  regard,  (1)  to  the  joint,  in  respect  to  6ve  essential  par- 
ticulars— the  appropriate  nature  of  the  anchylosis,  and  the  proper 
position  of  the  limb  for  its  functional  use,  the  average  duration  of  the 
period  of  recovery,  and  the  permanent  character,  of  that  issue,  with  its 
average  frequency  ;  (2)  the  liability  to  life  or  the  mortality  of  the 
natural  cure.  It  would  be  from  these  points  of  view,  as  to  limb  and 
life,  that  the  results  of  excision  must  be  compared  and  its  relative 
value  estimated.  Pending  this  clinical  inquiry,  we  may  approach  the 
question  fi"om  our  present  knowledge  of  pathology. 

What,  then,  are  the  changes  which  the  joint  and  constitution 
undergo  in  the  course  of  natural  cure  by  anchylosis  ?  In  the  joint 
there  is  a  twofold  process  of  destruction  and  reparation.  A  piecemeal 
or  molecular  excision,  so  to  speak,  is  constantly  progressing,  apparently 
by  absorption  and  certainly  by  the  draining  away  of  debris  of  bone  in 
the  discharge,  until  two  healthy  opposed  surfaces  are  reached,  so  that 
union  may  at  length  be  effected.  This  natural  cure  of  joint-disease 
entails  a  protracted  period  of  recovery,  extending  even  to  many  years, 
as  compared  with  that  of  weeks  or  months  required  for  recovery  after 
excision.  During  this  ordeal  the  constitutional  vigour  is  reduced, 
subsequently  leaving  the  patient  stamped  with  the  aspect  of  suffering 
in  former  years.  Occurring  also,  as  it  often  does,  during  the  growing 
period  of  life,  the  reserve-power,  which  should  have  been  gained  to 
meet  the  exigencies  of  after-life,  is  used  up  prenriaturely  by  incessant 
demand  in  the  long-  process  of  reparative  anchylosis.  Persons  who 
have  undergone  the  natural  cure  of  diseased  hip-joint,  for  example, 
may  be  seen  hobbling  about  the  streets,  being  easily  recognized  by  the 
characteristic  gait  of  old-standing  hip-disease,  and  by  their  sallow  and 
prematurely  aged  appearance.  This  constitutional  decrepitude  may 
possibly  be  averted  by  a  remarkable  acceleration  of  the  excisional  part 

*  Proceedings,  1881. 
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of  the  process.  In  a  case  represented  by  specimen  No.  7  of  the  hip- 
joint  series,  an  eminent  Surgeon  differed  with  myself  and  others 
respecting  its  diagnosis  ;  nature  subsequently  undertook  the  operation 
of  excision  en  masse,  iov  she  severed,  and  discharged  the  greater  portion 
of  the  head  of  the  femur  through  one  of  the  fistulous  tracks.  This 
natural  excision  of  a  joint  will  be  singularly  suggestive  to  operative 
excisionists,  and  it  should  be  equally  admonitory  to  those  Surgeons 
who  blindly  oppose  the  operation.  Twenty-one  cases  have  been  col- 
lected by  Dr.  Hodges,  in  which  spontaneous  separation  of  the  head  of 
the  femur  having  taken  place,  it  was  removed  by  operation,  and  with 
five  fatal  results. 

The  Conditions  of  Hip-joint  Disease  appropriate  for  JExcision. — It 
was  formerly  held,  and  may  still  be  maintained  by  some  Surgeons,  that 
Excision  of  the  hip-joint  for  disease  should  be  resorted  to  only  in  the 
following  conditions — constitutional  and  local  : — 

(1.)  Only  in  the  last  stage  of  the  disease,  or  of  constitutional 
endurance, 

(2.)  Only  when  the  extent  of  disease  is  limited,  the  acetabulum 
being  free  from  disease,  and  the  amount  of  pelvic  disease  trivial. 

(3.)    Only  when  the  head  of  the  femur  is  dislocated. 

The  reverse  of  these  rules  or  nearly  so  may  be  partly  gathered  from 
ray  cases,  and  can,  I  believe,  be  justified  by  accumulated  experience, 
drawn  from  the  results  of  a  large  but  varying  number  of  cases,  with 
regard  to  each  such  rule  in  question. 

Of  the  three  conditions  laid  down  respecting  Excision  of  the  Joints 
in  general,  the  first  only  applies  to  the  hip-joint. 

(1.)  Destruction  of  the  articular  cartilages,  without  the  super- 
vention of  anchylosis,  will  always  justify  opei'ative  interference  by 
excision-  The  constitutional  condition  will  probably  not  then  have 
advanced  to  hectic  and  emaciation.  But  the  state  of  the  general  health 
should  primarily  determine  the  necessity  for  excision  in  all  cases,  and 
not  any  arbitrary  consideration  of  the  period  of  the  disease  and  the 
condition  of  the  joint.  Whenever,  therefore,  the  general  health  is 
manifestly  failing,  whatever  may  be  the  stage  of  the  hip-joint  disease, 
excision  should  be  resorted  to  and  without  further  delay.  This  guiding 
rule  was  strongly  urged  and  clearly  illustrated  by  Mr.  Hancock  in  his 
lectures  at  the  Royal  College  of  Surgeons.  It  is  supported  by  the 
evidence  of  Mr.  Croft's  considerable  experience  of  the  operation,  in 
forty-five  cases ;  one  of  the  main  conclusions  indicated  by  an  analysis 
of  those  cases  being  the  claim  for  "early,  or  relatively  early,"  excision 
in  disease  of  the  hip-joint.  (Trans.  Clin.  Soc,  1880.)  For  years  pre- 
viously, I  had  advocated  this  principle,  and  with  regard  to  Joint- 
Excisions  in  general.  On  the  other  hand,  the  most  extreme  state  of 
constitutional  exhaustion,  previous  to  the  operation  of  excision,  may 
be  followed  by  recovery  after  removal  of  the  diseased  bone  ;  as  the 
successful  results  in  my  own  series  of  hip-joint  cases,  I,  2,  4,  and  6, 
clearly  show. 

(2.)  Osseous  anchylosis  with  malposition  of  the  limb  will  not 
justify  the  peril  of  attempted  excision.  Subcutaneous  section  of  the 
neck  of  the  femur — the  operation  first  proposed  and  practised  by 
Mr.  W.  Adams — may  be  eligible;  or  my  own  operation  (1872),  of 
subcutaneous  section  below  both  trochanters — infra-trochanteric  osteo- 
tomy.    The  limb  can  thus  be  brought  down  to  a  straight  position. 
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(3.)   The  extent  of  hone  diseased  may  be  considerable,  and  involve 
both  tlie  feniTir  and  acetabulum.     In  the  femur 
the  diseased  portion  may  include  the  head,  neck,  Fig.  568.* 

gi'eat  trochanter,  and  shaft,  entering  even  into  the 
medullary  canal  (Fig.  568).  In  the  acetabulum 
the  diseased  portion  may  include  the  whole  floor 
of  this  cavity,  and  even  extend  to  adjoining  por- 
tions of  the  ilium,  pubis,  and  ischium.  !N"either 
of  these  conditions  of  extensive  osseous  disease 
actually  prohibits  excision ;  but  the  acetabulum 
not  unfrequently  recovers  itself  when  the  diseased 

head  of  the  femur  has  been  removed  from  f ui'ther  contact  and  attrition. 
(4.)  Dislocation  is  unfavourable  for  excision,  as  implying  an  ad- 
vanced stage  of  the  disease  constitutionally.  The  significance  of  this 
local  condition  will,  therefore,  diminish  in  proportion  to  the  absence  of 
marked  hectic  and  emaciation. 

The  evidence  in  support  of  these  principles  or  rules  for  hip-joint 
excision  is  important,  seeing  that  they  are  at  variance,  as  I  have  said, 
with  the  results  of  former  experience. 

Firstly,  respecting  the  constitutional  condition.  Advanced  hectic, 
consequent  on  prolonged  irritation  and  suppurative  discharge  in  the 
last  stage  of  the  disease,  will  evidently  have  so  reduced  or  exhausted 
the  patient's  reserve-power,  as  to  peril  the  prospect  of  recovery, 
although  the  diseased  bone  be  then  removed  by  excision.  The  de- 
liberate postponement  of  the  operation  until  that  period  when  consti- 
tutional exhaustion  with  emaciation  is  verging  on  dissolution,  would 
be  almost  equivalent  to  operating  on  a  corpse.  By  analogy,  I  would 
liken  it  to  the  postponement  of  operation  for  the  relief  of  strangulated 
hernia  until  the  patient  is  sinking  in  consequence  ;  the  Surgeon  de- 
liberately allowing  the  expenditure  of  the  reserve-power  requisite  for 
recovery,  without  which  operative  interference  must  necessarily  be  a 
failure  and  the  patient  doomed.  Hey's  maxim  respecting  strangu- 
lated hernia  is  at  least  suggestive  with  regard  to  excision: — "I  have 
often  had  occasion  to  regret  operating  too  late,  I  have  never  regretted 
operating  too  early."  It  is  no  answer  to  this  argument  for  timely 
operation  as  the  rule,  to  point  to  exceptional  cases  of  successful  results 
at  a  later  period,  in  the  obviously  adverse  condition  of  constitutional 
exhaustion. 

Osseous  anchylosis  of  the  hip-joint,  with  useless  malposition  of  the 
limb,  would  seem  to  invite  excision,  to  restore  a  straight  limb  and  with 
a  movable  joint ;  but  the  difficulty  of  detaching  the  firmly  soldered 
femoral  head  from  the  acetabulum,  or  the  damage  done  by  this  pro- 
cedure, would  be  such  as  to  render  the  operation  impracticable  or 
fatal.  Section  of  the  femur  helow  the  trochanters,  hetween  the  tro- 
chanters, or  in  the  neck,  has  been  proposed  and  practised  instead ; 
operative  procedures  of  which  I  shall  have  to  speak  in  due  time. 

Respecting  the  extent  of  hone  which  may  be  excised  successfully, 
this  element  in  the  operation  of  hip-joint  excision  does  not  appear 
among  the  tabulated  particulars  of  the  majority  of  cases  recorded. 
The  portions  of  bone  removed  in  each  of  my  own  cases  are  stated  in 
the  analysis  of  the  series.  As  to  the  femur,  in  one  case,  I  excised  four 
and  a  half  inches  of  the  bone, — namely,  head,  neck,  great  trochanter, 
*  Eoyal  Free  Hospital.      (Author.) 
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and  two  inches  of  the  shaft,  with  abont  one  inch  more  of  the  cancellated 
bone  below,  thence  entering  the  medullary  canal.  That  is,  I  believe, 
the  largest  femoral  portion  of  bone  which  has  been  removed  in  any 
case  of  hip-joint  excision  on  record.  The  patient  recovered,  with  a 
thoroughly  useful  limb,  and  permanent  result  at  the  end  of  five  years. 
Sir  W.  Fergusson  removed  four  inches  of  the  femur  in  one  case. 

The  acetabulum  is  v^ery  rarely  the  seat  of  origin  in  hip-joint  dis- 
ease, yet  that  portion  of  the  articulation  rarely  remains  unaffected. 
Of  ninety-two  cases  referred  to  by  Mr.  Hancock,  in  only  eighteen  the 
acetabulum  was  healthy.  But  the  head  of  the  femur  is  mostly  diseased 
in  a  greater  degree,  it  having  been  entirely  absorbed  in  ten  cases  out  of 
143.  In  these  143  cases,  also,  the  acetabulum  was  found  more  or  less 
diseased  in  119.  In  ten  cases,  an  opening  in  the  floor  of  the  acetabulum 
communicated  with  the  interior  of  the  pelvis.  In  four  cases,  perfora- 
tion had  taken  place,  and  abscess  within  the  pelvis.  In  three  cases, 
the  acetabulum  was  trephined  for  the  evacuation  of  pelvic  abscess. 
Reparation  may  ensue  in  the  diseased  acetabulum,  when  the  head  of  the 
femur  is  removed  from  contact  and  attrition  ;  as  attested  by  the  results 
of  cases  of  dislocation  consequent  on  disease,  which  in  so  advanced  a 
condition  must  have  involved  the  acetabulum.  Or,  the  disease  may 
progress  to  perforation,  followed  by  pelvic  abscess,  and  a  fatal  termi- 
nation. The  fair  inference  is,  that  excision  will  be  rendered  more  safe 
by  removing  any  diseased  portion,  or  even  the  whole  floor,  of  the  cavity. 
Thus,  the  acetabular,  and  even  the  pelvic  portions  of  bone  removed, 
with  success,  have  varied  considerably  in  size.  In  one  case.  Sir  W.  Fer- 
gusson removed  nearly  the  whole  of  the  acetabular  cavity.  In  another 
case,  Mr.  Hancock  removed  the  whole  of  the  floor  of  the  acetabulum, 
and  the  head  of  the  femur.  The  patient  recovered.  In  one  case, 
Sayre,  of  New  York,  removed  the  acetabular  cavity,  with  the  spine 
and  anterior  crest  of  the  ilium,  as  well  as  the  head  of  the  femur.  The 
patient  recovered.  In  another  case,  Mr.  Bowman  gouged  the  aceta- 
bulum, and  the  horizontal  ramus  of  the  pubes.  The  patient  recovered. 
Lastly,  Mr.  Erichsen  removed  not  only  the  whole  floor  of  the  aceta- 
bulum, but  also  the  rami  of  the  pubis  and  ischium,  with  part  of  the 
tuberosity  of  the  ischium,  and  a  portion  of  the  dorsum  ilii.  The 
patient  recovered.  In  my  own  cases,  I  have  never  had  occasion,  but 
once,  to  remove  more  than  small  portions  of  the  acetabulum,  which 
were  scooped  out  in  each  case  ;  the  adjoining  portion  of  the  horizontal 
ramus  of  the  pubes  was  denuded  in  one  case,  but  it  was  left  un- 
touched and  underwent  repair;  while,  in  another  case,  as  supple- 
mentary to  an  ordinary  excision,  about  half  the  thickness  of  the  ramus 
of  the  ischium  was  gouged  out.  As  a  rule,  I  find  that  superficial  caries 
of  any  adjoining  portion  of  pelvic  bone  is  best  left  alone ;  rather  than 
by  groping  about  in  the  dark  with  a  gouge,  the  vascular  continuity  of 
the  integuments  should  be  detached,  and  perhaps  a  portion  of  the 
carious  surface  may  still  be  left  unscraped.  Nature,  subsequently, 
completes  the  excision  by  molecular  disintegration  and  discharge  from 
the  pelvic  surface ;  with  some  prolongation  only  of  the  period  of 
recovery,  but  with  greater  safety  to  the  patient. 

Lastly,  dislocation  is  unfavourable,  as  implying  an  almost  neces- 
sarily advanced  stage  of  the  disease  constitutionally.  Of  123  cases, 
more  or  less  advanced  to  exhaustion,  in  forty-four  only  the  head  of 
the  femur  yet  remained  in  the  acetabulum. 
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0]jeration. — Excision  of  the  hip-joint  was  originally  proposed  by 
White,  of  Manchester,  in  1769,  but  the  operation  was  first  performed 
bj  Schmalz,  of  Pirnie,  Saxony,  in  1816  ;  and  j&rst  performed  in  this 
country,  and  for  the  second  time  in  Europe,  by  Anthony  White,  of 
the  Westminster  Hospital,  in  1821  ;  it  was  repeated  by  Hewson,  of 
Dublin,  1823  ;  after  which  period  the  operation  fell  into  disuse,  until 
its  revival  by  Sir  William  Fergusson,  in  1845.  Since  that  period  it 
has  been  performed  by  many  Surgeons,  and  in  a  large  nuraber  of 
cases. 

The  hip-joint  deeply  placed,  owing  to  the  neck  of  the  femur,  is 
reached  most  conveniently  by  a  T-shaped  incision  ;  the  vertical  line 
being  made  from  just  above  the  great  trochanter  downwards  on  the 
shaft  to  about  three  inches  or  less  in  extent,  and  the  transverse  line, 
perhaps  slightly  curved,  about  half  that  extent  on  the  summit  of  the 
longitudinal  incision.  The  very  limited  extent  of  this  latter  incision 
avoids  the  femoral  vessels  anteriorly,  and  the  crural  nerve  posteriorly. 
In  disease  of  the  joint,  with  consequent  dislocation  backwards  on  the 
dorsum  ilii,  and  wasting  as  the  result  of  long-standing  disease,  these 
incisions  seem  to  be  almost  invited,  so  prominently  does  the  tro- 
chanteric portion  of  the  femur  abut  under  the  integument.  By  de- 
taching the  integument  on  either  side  of  the  vertical  incision,  keeping 
the  knife  turned  towards  the  femur,  especially  on  its  inner  side,  the 
subjacent  portion  of  femoral  shaft  is  exposed  ;  then,  sinking  the  knife 
vertically  in  the  transverse  incision,  just  above  the  trochanter,  the 
attachment  of  muscles  thereto  is  divided  ;  so  that  the  finger  can  be 
readily  passed  down  to  the  joint  and  its  state  ascertained.  The 
capsular  ligament  will  generally  have  given  way  or  entirely  disap- 
peared. To  turn  out  the  remnant  head  of  the  femur  for  excision,  it 
may  be  necessary  to  adduct  and  evert  the  limb,  when,  with  a  touch 
of  the  knife  on  the  bone,  the  round  ligament  yields  and  the  head 
starts  fi'om  its  pocket.  Or  this  ligament  also  may  have  disappeared, 
and  the.  head  and  neck  of  the  femur  be  so  reduced,  and  the  aceta- 
bulum so  patulous,  from  more  advanced  disease,  that  the  bone  can  be 


Fig.  569. 


Fig.  570. 


readily  dislodged  and  hooked  out  with 
the  finger.  In  a  third  class  of  cases,  dis- 
location backwards  has  taken  place.  In 
any  case,  however,  adduction  of  the  limb 
across  the  opposite  thigh  presents  the 
bone  for  application  of  the  saw ;  and 
then  the  diseased  portion  is  removed  by 
one  or  more  successive  slices  v^^ith  a  small  saw,  the  integument  on 
either  side  being  protected  by  a   curved  retractor  (Fig.  569).     The 
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chain-saw  may  be  used  by  those  who  prefer  it  (Fig.  570).  A  gouge 
may  be  used  to  finish  off  the  femoral  excision  ;  instead  of  unnecessarily 
removing  any  healthy  poi-tion  of  the  trochanter,  if  that  be  left,  or  of 
the  adjoining  shaft.  Instead  of  dislodging  the  portion  of  bone  to  be 
removed,  I  now  more  often  excise  in  situ,  by  passing  a  long,  narrow- 
bladed  saw  down  to  the  line  of  section  ;  the  advantage  being  the  much 
smaller  wound  requisite,  and  with  less  disturbance  of  the  soft  parts. 
The  acetabulum  should  be  scj-aped  rather  than  gouged,  to  remove  any 
carious  or  denuded  portion  ;  or  more  extensive  pelvic  excision  may  be 
necessary,  and  has  proved  successful.  But  superficial  caries,  aceta- 
bular or  pelvic,  will  often  recover  itself,  the  former  having  been  main- 
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tained  by  constant  attrition  of  the  femoral  head.  Any  haemorrhage  is 
easily  arrested  by  torsion.  I  have  never  had  occasion  to  apply  a  single 
ligature  in  any  hip-joint  excision. 

Excision  of  the  trochanter  tnajor  may  occasionally  prove  sufficient ; 
caries  of  this  portion  of  the  femur  existing,  without  disease  of  the 
hip-joint.     I  have  had  one  such  case,  and  with  a  successful  result. 

The  after-treatmeyit  of  excision,  whether  of  the  hip-joint  or  of  the 
great  trochanter  alone,  is  very  simple.  The  limb  may  be  laid  straight 
in  bed,  and  retained  in  position  only  by  small  side  pillows  or  roller 
sand-bags,  without  absolutely  fixing  the  thigh  ;  but  weight-extension 
being  used  just  to  separate  the  section  end  of  the  femur  from  contact 
with  the  acetabulum.  Or  a  long  intei-rupted  splint  may  be  applied 
simply  to  fix  the  limb,  without  extension  (Fig.  571)  ;  or,  if  extension 

be  applied,  it  is  best  effected  by  a  weight 
from  the  foot,  rather  than  by  means  of  a 
band  attached  to  a  broad  thigh-belt  on  the 
opposite  limb, — the  band  crossing  the  pelvis 
to  be  tied  through  the  two  holes  at  the 
top  of  the  splint,  according  to  the  method 
recommended  by  Sir  W.  Fergusson.  Of 
these  two  modes  of  after-treatment  I  prefer 
the  former,  especially  for  the  joint-opera- 
tion. The  section  end  of  the  femur  is 
di-a-mu  up  by  muscular  action,  and  hitches 
just  above  the  acetabulum,  which  having 
been,  generally,  more  or  less  superficially 
carious,  is  thus  left  to  recover  itself,  undis- 
turbed by  any  attrition  of  the  femoral  end 
of  bone  ;  while  a  new,  and  firmly  fibrous, 
movable  joint  forms,  where  the  end  of  bone  rests  upon  the  acetabulum 
*  Royal  Free  Hospital.      (Author.) 
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(Fig.  572).  lu  the  case  from  wliich  this  specimen  was  taken,  I 
had  operated  ten  months  previously,  and  although  the  patient  died 
from  pelvic  abscess,  with  caries  on  the 
inner  surface  of  the  iliac  bone,  a  perfect 
ball-and-socket  joint  had  formed,  ^yiih. 
capsule,  above  the  acetabulum,  which  was 
becoming  obliterated.  The  anterior  portion 
of  the  capsule  is  removed  to  show  the  new 
articulation  of  the  bones.  There  is  little 
or  no  tendency  to  displacement  after  hip- 
joint  excision,  and  the  slight  extra  short- 
ening which  results  from  thus  leaving  the 
limb  to  itself  (Fig.  573)  is  unimportant 
compared  with  the  advantages  in  regard 
to  the  acetabulum,  and  the  formation  of 
the  best  kind  of  new  joint  requisite  for 
the  functional  use  of  the  limb,  in  pro- 
gression, as  well  as  for  support.  The  an- 
nexed figure,  drawn  from  one  of  my  cases, 
represents  this  result ;  and  which  has  been 
of   several  years'  duration,  the  little  girl 

(Fig.  574)  having  grown  to  a  young  woman, 
married,  and  become  a  mother. 

Suh-periosteal  Excision  of  Hip-joint. — 

The    operation    of    excising    a   joint    sub- 
periosteally,  wath  the  object  of  preserving 

the    periosteum    for    the    reproduction   of 

bone,  to  obtain  an  increased  length  of  limb, 

has   been    practised  in  the  hip- joint  more  particularly.      As  I  have 

already  stated,  in  considering  the  general  question  of  sub-periosteal 

excision,  the  results  of  this  method  have  not 

seemed  to  warrant  its  alleged  advantage  with 

regard  to  the  operation  on  joints ;  whatever 

may  be  the  occasionally  successful  results  of 

the  same  method  after  thus  removing  portions 

of  the  shafts  of  various  bones. 

In    excision    of    the    hip-joint,    Professor 

Sayre  lays  much  stress  on  preserving  the  peri- 
osteum ;  and,  as  he  has  practised  this  mode  of 

performing  that  operation  more  frequently,  I 

believe,  than  any  other  Surgeon,  I  shall  here 

follow  the  description   he  has  given  of    the 

requisite  details,  in  his  recent  "  Lectures  on 

Orthopedic  Surgery,"  etc.,  p.  288. 

Having  placed  the  patient  on  the  sound 

side,  under  an  anaesthetic,   "  select  a  strong 

knife,   and  drive  it  home  to   the  bone   at  a 

point   midway  between  the  anterior  inferior 

spinous  process  of  the  ilium  and  the  top  of 

the  great  trochanter  ;  then  drawing  it  in  a 

curved  line  over  the  ilium,  keeping  it  firmly 

in  contact  Avith  the  bone,  make  an  incision  across  to  the  top  of  the 
*  Royal  Free  Hospital.     (Author.) 
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gi'eat  trochanter,  extending  it  not  directly  over  the  centre  of  that  pro- 
cess, but  midway  between  the  centre  and  its   posterior  border,  and 
complete  it  by  carrying  the   knife  forward  and  inward,  making  the 
whole  length  of  the  incision   from    four  to   six  or  eight  inches,   ac- 
cording to  the  size  of  the  thigh.      Thus,  a  curved  incision  is   made 
through  all   the  soft  parts  down   to   the  bone   and  through  the  peri- 
osteum.   Then,  an  assistant,  by  means  of  retractors,  draws  the  soft  parts 
aside,  and   you  conae  at   once  upon  the  great  trochanter.      With  a 
narrow,  thick  knife,  make  a  second  incision  through  the  periosteum  only, 
at  right  angles  with  the  first,  at  a  point  an  inch  or  an  inch  and  a 
half  below  the  top  of  the  great  trochanter,  just  opposite  the  lesser 
trochanter,  or  a  little  above  it,  and  extend  it  as  far  as  possible  around 
the  bone.    Here,  again,  make  sure  that  the  periosteum  is  freely  divided. 
Very  often  a  thick  involucrum  will  be  present,  and  great  care  will 
be  necessary  to  make  the  incision  through  the  periosteum  complete. 
Now,  we  have  first  a  curved  incision  through  the  soft  parts  ;  and  second, 
a  T-shaped  incision  thi-ough  the  periosteum,  at  the  point  indicated  on 
the  outside  of  the  femur,  just  above  the  lesser  trochanter.     At  the 
junction  of  the  two  incisions  through  the  periosteum,  introduce  the 
blade  of  the  periosteal   elevator,  and  gradually  peel   up  the  perios- 
teum from  either  side,  together  with  its   membranous  attachments, 
until  the  digital  fossa  is  reached.     At  this  point  the  rotators  of  the 
thigh  are  inserted,  and  the  attachments  are  so  firm  that  you  will  not 
be  able  to  peel  them  off,  but  will  be  obliged  to  divide  them  with  the 
knife.     In  doing  this,  the  knife  should  be  kept  close  to  the  bone,  to 
avoid  a  branch  of  the  internal  circumflex  artery.      Having  divided  the 
tendons,  continue  to  elevate  the  periosteum  upon  either  side  as  far  as 
can  be  safely  done  without  breaking  it  ;  thus  to  leave  an  entire  peri- 
osteal sheath  after  the  bone  has  been  removed,  in  order  to  prevent  any 
infiltration  into  the  sun-qunding  tissues,  and  to  retain  the  muscular 
attachments  for  the  future  mobility  of  the  joint.      Slightly  adduct  the 
limb,  so  as  to  lift  the  head  of  the  femur  out  of  the  acetabulum  ;  in  this 
way,  the  portion  of  periosteum  that  cannot  be  reached  with  the  elevator 
is  removed  from  the  bone.     But  observe  to  turn  the  bone  out  only  just 
enough  to  get  the  finger  behind  it  for  guiding  the  saw  in  its  removal ; 
if  too  free  a  luxation  be  made,  you  will  displace  the  periosteum  too 
extensively,  and  the  portion  of  bone  thus  uncovered  will  subsequently 
exfoliate.     In  excising  the  bone,  always  use  a  saw,  a  chain  or  a  finger 
saw  being  most  convenient,  and  make  the  section  just  above  the  tro- 
chanter minor ;  never  through  the  neck,  leaving  the  trochanter  major, 
which  would  prevent  a  free  discharge  of  purulent  matter  from  the 
wound.     The  muscular  attachments  of  the  ti-ochanter  are  preserved  in 
.  elevating  the  periosteum.     In  some  cases,  as  when  the  involucrum  is 
so  firm  that  the  head  of  the  bone  cannot  be  lifted  from  its  bed,  luxation 
cannot  easily  be  effected ;  then  saw  the  bone  in  situ,  and  extract  the 
portion  with  forceps  or  the  elevator.     If,  after  making  the  section, 
the  living  bone  has  not  been  reached,  the  periosteum  must  be  further 
detached,  by  luxating  the  femur  a  little  more,  and  slipping  the  bone 
through  it,  until  living  bone  is  reached — whether  this  requires  one, 
two,  three,  or  five  inches  of  bone  to  be  removed.     If  the  periosteal  in- 
volucrum possesses  sufficient  vitality,  it  may  remain ;  but  if  it  appears 
like  carious  bone,  it  must  be  removed.     Next,  examine  the  acetabulum  ; 
and,  if  diseased,  all  the  dead  bone  must  be  carefullv  removed.     If  the 
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acetabular  cavity  be  perforated,  the  greatest  care  should  be  taken  lest 
the  internal  layer  of  periosteum  be  injured.  The  internal  periosteum 
will  be  found  peeled  off,  or  lifted  away,  forming  a  kind  of  cavity  behind 
the  acetabulum  ;  and  an  exceedingly  important  point  is  to  chip  off  all 
the  edges  around  the  perforation  down  to  the  point  where  the  internal 
periosteum  is  reflected  from  the  sound  bone  (!).  This  is  one  of  the 
most  delicate  steps  in  the  operation  ;  to  be  able  to  remove  all  dead  bone 
from  the  wall  formed  by  the  internal  periosteum  without  injuring  or 
wounding  it  (!).  In  some  cases,  when  the  operation  is  completed, 
there  will  be  nothing  intervening  between  the  finger  of  the  operator 
and  the  rectum  of  the  patient,  except  this  internal  layer  of  periosteum. 
Lastly,  thoroughly  clean  the  original  sinuses,  carefully  removing  any 
bits  of  carious  bone  which  may  have  lodged  in  their  course  during  the 
progress  of  the  disease,  as  well  as  the  false  membrane  Avhich  lines 
them.  Then,  wash  out  the  wound,  fill  it  full  of  Peruvian  balsam,  and 
stuff  it  with  oakum  ;  never  with  cotton  or  lint,  for  they  will  not  permit 
a  free  discharge  fi-om  the  bottom." 

In  following  Professor  Sayre's  description  of  this  sub-periosteal 
excision,  it  will  be  noted  that  he  never  contemplates  anything  approach- 
ing to  primary  union  of  the  wound — such  as  often  takes  place  to  some 
extent  after  ordinary  excision — without  any  attempt  to  save  the  peri- 
osteum. The  periods  of  recovery,  and  the  peril  to  the  life  of  the 
patient,  will  be  proportionately  different  after  either  mode  of  operation. 
And  I  have  taken  the  liberty  of  interposing  a  sign  of  exclamation  (!) 
here  and  there,  where  the  points  urged  are  simply  impracticable,  how- 
ever much  they  may  seem  to  be  accomplished  by  the  directions  given. 
Results. — (I.)  In  relation  to  life  or  mortality.  In  111  cases,  col- 
lected by  Dr.  Hodges,  of  unrecorded  conditions  of  operation,  56- 
recovered,  53  died  from  the  combined  effects  of  the  operation  and  the 
previous  disease ;  and  in  the  remaining  2  cases,  amputation  was 
resorted  to.  Thus  about  1  in  2  died — a  very  high  mortality.  A 
diminished  death-rate,  although  still  a  high  mortality,  is  indicated  by 
a  large  collection  of  cases  by  Mr.  Brj-ant  and  Mr.  Baker,  or  as  gathered 
from  the  records  of  University  College  and  Middlesex  Hospitals ; 
showing  that  in  a  total  of  203  cases  of  hip-joint  excision,  29,  or  ]3"7 
per  cent.,  proved  fatal  directly  from  the  operation.  But  Mr.  Hancock 
presents  the  following  very  interesting  results  as  to  the  mortality 
with  reference  to  certain  guiding  conditions  of  disease  for  operation  : — 
The  acetabidum,  in  a  healthy  state,  gave  a  mortality  of  6  in  18  cases, 
or  33  per  cent.  On  the  other  hand,  acetabular  disease  has  had  more 
favourable  results  of  operation.  Of  the  10  cases  in  which  perforation 
had  taken  place,  6,  or  60  per  cent.,  recovered  ;  2  only,  or  20  per  cent., 
died.  Of  the  4  in  which  not  only  perforation  existed,  but  abscess  also 
within  the  pelvis,  2  recovered,  2  died — 50  per  cent,  either  way.  Of 
the  3  in  which  the  acetabulum  was  trephined  for  the  evacuation 
of  matter  from  the  pelvis,  2,  or  66  per  cent.,  recovered  ;  1,  or  33  per 
cent.,  died.  Therefore,  in  the  whole  20  of  these  apparently  most 
unfavourable  cases  for  excision,  the  mortality  was  only  5 — 1  in  4, 
or  25  per  cent.  The  relation  ot  pelvic  disease  to  mortality  after  opera- 
tion has  already  been  noticed.  Dislocation  of  the  head  of  the  femur 
having  taken  place,  the  percentage  of  recoveries  was  actually  46, 
against  23  where  it  had  remained  in  its  socket ;  the  total  number  of 
cases  compared  being  143.  Of  my  own  first  8  cases  of  hip-joint 
VOL.  ri.  K 
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excision,  in  4  there  was  dislocation,  and  tliey  all  recovered  equally  with 
the  4  in  which  dislocation  had  not  occurred. 

From  the  Report  of  a  Committee  of  the  Clinical  Society  (1881), 
we  learn  the  comparative  mortality  of  excision  in  disease  of  the  hip- 
joint,  and  treatment  by  rest  and  extension.  The  results  of  operation 
show  a  total  mortality  of  40  per  cent. ;  without  operation,  in  cases  of 
suppuration,  33-5  per  cent.  :  oi-,  excluding  deaths  by  causes  uncon- 
nected with  the  disease,  the  mortality  is  377,  as  against  31-6  ;  and 
excludino-  cases  of  death  in  which  the  joint-affectiou  was  cured,  the 
mortality  is  o5"5,  as  compared  with  30'4. 

Another  equally  large  series  of  cases — 112.  British  and  foreign — 
has  been  collected  by  Dr.  R.  R.  Good,  late  Surgeon  in  the  Confederate 
American  Army.  This  series  is  the  more  complete,  as  it  embraces  the 
most  esse7itial particulars  res-pecting  excision  of  the  hip-joint  for  disease, 
both  in  regard  to  its  mortality  and  the  state  of  the  limb.  We  are  thus 
enabled  to  take  a  commanding  view  of  the  whole  subject ;  and  in  order 
to  observe  the  results  and  their  relationship  more  clearly,  I  have  tabu- 
lated them. 

Tabular  view  of  112  cases  of  Hip-joint  Excision,  British  and  Foreign;  Period, 
1860-68. 

Mortality. 

Collection  of  Cases  hy  Dr.  R.  E.  Good. 

(1.)  Number  of  cases,  112. 
(2.)  Eecoveries,  52,  or  46-43  per  cent. 
Deaths,         60,  or  53  57         „ 

Causes. — Exhaustion,  22.  Phthisis,  and  progress  of  the  disease,  10. 
Pyaemia,  5.  Caries  of  the  pelvis  and  pumlent  discharge,  4. 
DiarrhcEa,  3.  Exhaustion,  with  rapid  pulmonary  congestion,  2. 
Tubercular  meningitis,  tetanus,  diphtheria,  amyloid  degenera- 
tion of  the  organs,  diffuse  phlebitis  of  the  limb,  osteo-myelitis, 
haemorrhage,  acute  necrosis  of  the  femur,  nervous  collapse  and 
pneumonia;  each  1. 
(3.)   Disease,  recorded  in  29  cases. 

Scrofula,  3  ;  2  deaths,  or  66-67.    Cold,  4 ;  1  death,  or  25-00.    Injury,  20 ; 
4  deaths,  or  20-00.     (2  cases  not  included.) 
(4.)  Duration  pi-evious  to  operation,  recorded. in  58  cases. 

Average  duration,  2  years  3  months.    In  acute  cases,  or  before  7  months  ; 

of  9  cases,  7  deaths,  or  77-77.    In  chronic  cases,  or  2  years  and  more  ;  of 

30  cases,  10  deaths,  or  33-33  ;  a  balance  in  favour  of  chronic  disease, 

44-45. 

(5.)  Age  in  the  52  recoveries  ;  average,  11  years  ;  extremes,  were  2  years  and 

58  years. 

,,     in  the  60  deaths;  average,  14  years;  extremes,  were  3  years  and  40 

years. 
„     from  2  to  12  years,  59  cases  ;  24  deaths,  or  40-67. 
,,       ,,    12  to  20  yearsj  25  cases  ;  15  deaths,  or  60-00. 
,,       „    20  to  58  years,  17  cases ;  13  deaths,  or  76-47. 
(6.)   Sex.     79  males. 
30  females. 
(3  sex  unrecorded.) 
(7.)   Bone  excised,  recorded  in  105  cases. 

a.  Femur ;  section  above  great  trochanter  in  49  cases,  30  deaths,  or  61-23. 
Section  below  great  trochanter  in  56  cases,  27  deaths,  or  48-21.     A 
balance  in  favour  of  section  below, — 13-01. 
h.  Acetabulum — Diseased  in  72  cases,  or  64-28.     Deaths,  39,  or  54-16. 
Abscess  of  pelvis,  recorded  in  6  cases  ;  2  deaths. 
Perforation  in  11  cases  (of  the  72)  ;  6  deaths,  or  54*55. 
Perforated  surgically  in  5  cases  (of  the  72)  ;  1  death,  or  80-00. 
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Gouged  in  33  cases;  15  deaths,  or  45"45. 

No  interference  in  6  cases  ;   5  deaths,  or  83 "33. 

— Healthy  in  14  cases.     Deaths  7,  or  oO'OO.     As  compared  with 

the  mortality  of  diseased  condition,  54"16;  a  balance  of  only  4"16  in 

favoxn-  of  a  healthy  condition. 
Dislocation,  recorded  in  17  cases ;  6  deaths,  or  35*29. 

As  compared  with  ?i,o?i-dislocation  in  93  cases  ;  52  deaths,  or  5592. 

A  balance  of  20"63  in  favour  of  Dislocation. 
Countries.  Cases,  Deaths. 

Germany       ...  ...  ...  34  ...  ...  ...        22,  or  6 i" 7 


England 
America 
France 
Eussia 


32 

29 

14 

3 


112 

Author^s  Collection. 


11,  or  34-37 
13,  or  44-83 

12,  or  85-71 
2 


(1.)  Charing  Cross  Hospital ;  period,  1862-70.  (Per  Mr.  Hancock.)  Number 
of  cases,  15  :  recoveries,  13 ;  deaths,  2. 

(2.)  Royal  Free  Hospital;  period,  1888-70.  Number  of  cases,  11  :  recoveries. 
10 ;  deaths,  1. 

(3.)  King's  College  Hospital ;  period,  five  years,  1870.  (Per  house  surgeon.) 
Number  of  cases,  10:  recoveries,  9;  deaths,  1,  six  months  after  operation  from 
tubercular  meningitis. 

(4.)  London  Hospital ;  period,  five  years,  ]  870.  (Per  Mr.  J.  McCarthy.)  Num- 
ber of  cases,  10  :  recoveries,  4  ;  deaths,  5 ;  1  progressing  favourably. 

(5.)  St.  Thomas's  Hospital ;  period,  1866-70.  (Per  Mr.  F.  Churchill.)  Num- 
ber of  cases,  8  :  recoveries,  1  ;  deaths,  5  ;  2  under  treatment. 

(6.)  Westminster  Hospital ;  period,  five  years,  1870.  (Per  Mr.  F.  Mason.) 
Number  of  cases,  6 :  recoveries,  6. 

(7.)  Guy's  Hospital;  period,  1864-69.  (Per  Mr.  T.  Bryant,  from  Dr.  Steel, 
superintendent.)      Number  of  cases,  6  :  recoveries,  5  ;   deaths,  1. 

(8.)  Liverpool  Eoyal  Infirmary;  period,  five  years,  1870.  (Per  Mr.  W.  J. 
Cleaver.)     Number  of  cases,  4:  recoveries,  3  ;  deaths,!. 

(9.)  Great  Northern  Hospital ;  period,  five  years,  1870.  (Per  Mr.  J.  Willis.) 
Number  of  cases,  3  ;  recoveries,  3. 

(10.)  Chalmers'  Hospital,  Edinburgh  ;  period,  six  years,  1870.  (Per  Mr.  P.  H. 
Watson.)     Number  of  cases,  3  :  recoveries,  1 ;  deaths,  2. 

(11.)  St.  Mary's  Hospital;  period,  five  years,  1870.  (Per  Mr.  Gascoyen.) 
Number  of  cases,  2  :  recoveries,  2. 

(12.)  Royal  Albert  Hospital,  Devonport;  period,  five  years,  1870.  (Per  Mr.  W. 
P.  Swain.)     Number  of  cases,  2  :  deaths,  2. 

(13.)  Royal  Sea-Bathing  Infirmary,  Margate ;  period,  five  years,  1870.  (Per 
Mr.  J.  R.  Clouting.)     Number  of  cases,  1  :  deaths,  1. 

(14.)  Royal  Infirmary,  Edinburgh ;  period,  1865-69.  (Per  Mr.  P.  H.  Watson.) 
Number  of  cases,  1  :  deaths,  1. 

(15.)  St.  Bartholomew's  Hospital;  period,  1866-70.  (Per  Mr.  Callender.)  No 
cases. 

Taking  the  results  of  the  preceding  collections  of  cases,  three 
general  conclusions  may  be  established  respecting  the  rate  of  mortality 
from  hip-joint  excision,  for  disease: — (1.)  In  different  countries,  a 
very  different  mortality,  being  highest  in  France  and  lowest  in  Eng- 
land. (2.)  An  average  death-rate  of  1  in  4  or  5  (about  the  same  as 
that  of  knee-joint  excision,  for  disease).  (3.)  Very  different  death- 
rates  in  the  hands  of  individual  Surgeons,  British  and  foreign — vary- 
ing from  no  mortality,  to  1  in  2  or  3,  1  in  5,  2  in  3,  4  in  5,  or  even 
total  mortality  ;  thus  differing  far  more  extremely  than  the  mortality 
of  knee-joint  excision  for  disease.  It  can  scarcely  be  doubted  that  the 
conditions  of  disease,  both  local  and  constitutional,  in  the  cases  selected 
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for  excision,  have  mainly  determined  this  different  resulting  mortality  ; 
although  the  mode  of  performing  the  operation,  and  the  after-treatment, 
have  also  been  influential. 

Mortality  compared  with  Sip-joint  Amputation.— In  forty-two  cases 
of  amputation  at  the  hip-joint  for  chronic  disease,  twenty-four  re- 
covered and  eighteen  died, — a  mortality  nearly  as  high  as  1  in  2.  Ifc 
will  be  observed  that  the  total  number  of  cases  here  referred  to  is 
small  in  proportion  to  the  number  of  hip-joint  excisions  for  disease. 
But  the  whole  number  of  hip-joint  amputations  hitherto  published  is 
only  about  126,  including  the  cases  of  injury  and  disease. 

(2.)  State  of  the  Limb. — In  Dr.  Hodges'  collection  of  111  cases,  fifty- 
six  recovered  "  with  more  or  less  useful  limbs."  In  Dr.  Good's  collec- 
tion of  112  cases,  of  the  fifty-two  recoveries,  forty-two  patients  could 
use  the  limb,  and  in  the  remaining  ten  cases  the  result  was  not  noted. 
The  forty-two  cases  are  di-v^ded  as  follow  : — 

19  could  walk  without  support. 


9 

w'ith  the  help  of  a  stick. 

1 

„                   two  sticks. 

1 

„                   a  splint. 

1 

„                   a  crutch. 

2 

,,                    two  crutches 

Fig.  575.* 


9  the  manner  of  walking  is  not  specified. 

In  forty  of  the  fifty-two  recoveries,  it  was  specially  noted  that  the  limb 
supported  the  weight  of  the  body.  In  one  case  crutches  were  neces- 
sary for  this  purpose,  and  in  the  remaining  eleven  cases  this  particular 
■was  not  noted.  The  movements  in  the  new  joint  were  reproduced  in 
twenty-eight  cases,  and  in  only  one  immovable 
anchylosis  was  the  result.  The  ultimate  period 
when  the  patients  were  seen  after  operation,  varied 
from  three  months  to  five  years.  Their  cure  was 
ascertained,  in  most  cases,  after  two  or  three  years. 
Of  the  fifty-two  cured,  the  average  period  of  known 
permanent  result  was  nineteen  months  and  four 
days.  In  ray  own  first  eight  cases,  the  shortest 
period  of  known  permanent  cure  was  two  and  a 
half  years,  and  the  longest  ascertained  result  five 
years. 

In  the  Report  of  the  Clinical  Society,  already 
referred  to,  the  "  opinion  "  is  expressed,  that  "  move- 
ment of  the  joint  is  more  usual,  and  more  exten- 
sive, as  the  result  of  excision  ;  but  that  patients 
often  walk  insecurely  and  ■ndth  considerable  limp  ; 
while  the  limb,  after  treatment  by  rest  and  ex- 
tension, though  frequently  more  or  less  fixed,  is 
firmer,  and  more  useful  for  the  purposes  of  pro- 
gression." 

Atrophy  of  the  shaft  of  the  femur  has  been  known 
to  occur  in  consequence  of  excision  of  the  head  and 
great  trochanter  (Fig.  575)  ;  the  cancellous  tissue 
having  disappeared,  and  the  walls  of  the  shaft  being 
reduced  to  a  shell  of  compact  bone,  fracture  would  be  apt  to  take  place 
Eoy.  Coll.  Surgeons  Mas.,  941a. 
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in  the  act  of  standing  or  walking.  But  this  contingency  after  excision 
is  very  rare,  the  bone  generally  retaining  its  former  strength. 

The  average  duration  of  the  period  of  recovei^  has  not  generally 
been  noted  in  the  records  of  cases.  In  Dr.  Hodges'  collection  of  forty- 
nine  cases  wherein  this  particular  was  observed,  the  average  was  230 
days.  In  my  own  cases,  the  average  period  of  union  was  three 
months. 

In  extreme  cases  of  hip- joint  excision — extreme  as  to  the  extent 
of  bone  removed — the  resulting  state  of  the  limb  may  yet  be  success- 
ful. It  was  so  in  my  own  two  such  cases,  after  removal  of  the  upper 
end  of  the  femur,  to  four  inches  and  four  and  a  half  in  length,  with 
one  inch  more  of  cancellated  bone,  and  entering  the  medullary  canal, 
in  both  cases  ;  and  also  in  both  the  cases  of  acetabular  and  pelvic  bone- 
disease,  after  removal  of  the  affected  portions  of  bone  by  Mr.  Hancock 
and  Mr.  Erichsen  respectively, — the  patients  recovering,  and  with 
useful  limbs. 

The  following  is  a  summary  of  some  of  my  own  hip-joint  cases,  as 
typical  illustrations  of  the  conditions  of  disease  which  are  appropriate 
for  excision,  and  the  results,  proximate  and  permanent,  in  each  case ; 
an  analysis  being  appended,  with  reference  to  the  several  questions  of 
importance  pertaining  to  excision  of  the  hip-joint  for  disease. 

I  have  drawn  up  these  cases  from  clinical  notes  carefully  taken — 
in  the  first  by  Mr.  John  B.  Foster,  in  the  second  by  Mr.  Marriott, 
formerly  house  surgeons ;  and  in  the  remaining  four,  by  Mr.  T.  C. 
Murphy,  formerly  senior  house  surgeon,  at  the  Royal  Free  Hospital. 

Typical  Cases  of  Hip-joint  Excision. — Case  1. — William  M , 

set.  26 ;  admitted  into  the  Royal  Free  Hospital  March,  1864.  Scrofu- 
lous caries  of  the  left  femur ;  the  head  and  the  articular  cartilage 
entirely  destroyed,  the  neck,  great  trochanter,  and  one  inch  of  shaft 
involved,  with  one  inch  more  of  cancellated  structure ;  similar 
disease  of  acetabulum,  and  horizontal  ramus  of  pabes  ;  dislocation  on 
dorsum  ilii  with  abscess  ;  constitutional  condition,  advanced  hectic ; 
disease  of  traumatic  origin  ;  duration  of  disease,  four  years ;  treat- 
ment, three  years.  Excision  of  four  inches  of  femur,  and  one  inch  of 
cancellated  structure.  Becovery,  with  a  freely  movable  joint  and  a 
useful  limb,  in  three  months.  Permanent  result  known  after  two  years 
and  a  half. 

Case  2. — John  R ,  set.  16 ;  admitted  into  the  Hospital  July 

22nd,  1863.  Caries  of  left  femur ;  its  neck  and  great  trochanter, 
the  head  involved,  with  circumferential  destruction  of  the  articular 
cartilage,  and  disease  m  the  shaft  to  two  inches  in  extent,  with  one 
inch  more  of  cancellated  structure ;  similar  disease  of  acetabulum ; 
dislocation  on  dorsum  ilii  with'  abscess ;  constitutional  condition, 
advanced  hectic ;  immediate  cause,  cold ;  duration  of  disease,  one  year. 
Excision  of  four  inches  and  a  half  of  femur,  and  the  one  inch  of 
cancellated  structure.  Recovery,  with  a  freely  movable  joint  and  a 
useful  limb,  in  two  months  and  a  half.  Result  known  to  be  permanent 
after  five  years. 

Case   3. — George   C ,    set.   15 ;    admitted   into   the   Hospital 

June  9th,  1864.  Caries  of  right  femur ;  its  head  and  neck  entirely 
destroyed,  great  trochanter  and  a  small  piece  of  the  shaft  involved ; 
similar  disease  of  acetabulum  ;  dislocation  and  abscess  on  dorsum  ilii  ; 
health  good ;    disease  of  traumatic   origin ;    duration  of  disease,  two 
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years.  Excision  of  one  inch  and  tlii-ee-quartevs  of  femur.  Recovery, 
with  a  freely  ruovable  joint  and  a  usefvil  limb,  in  three  months. 

Case  4. — Edward  M ,  set.  8 ;  admitted  into  the  Hospital  June 

10th,  1864.  Caries  of  left  femur,  its  head  and  neck  destroyed ; 
similar  disease  of  acetabulum  ;  advanced  hectic  ;  immediate  cause, 
cold  ;  duration  of  disease,  five  years.  Excision  of  two  inches  of  femur, 
Hecovery,  with  a  movable  joint  and  useful  limb,  in  two  months. 

Case  5. — Jane  L ,  fet.  5;  admitted  into  the   Hospital  March 

4th,  1877.  Caries  of  right  femur,  its  head  and  neck  destroyed  ;  similar 
disease  of  acetabulum  ;  health  good  ;  disease  of  traumatic  origin  ;  three 
years'  duration,  two  and  a  half  yeai-s'  treatment.  Excision  below  great 
trochanter.  Recovery,  with  a  movable  joint  and  useful  limb,  in  four 
months.     Residt  known  to  be  permanent  after  three  years. 

Case   6. — Catherine    R ,  ?et.  5 ;    admitted   into    the   Hospital 

October  31st,  1866.  Scrofulous  caries  of  left  femur,  its  head  and  neck 
destroyed;  similar  disease  of  acetabulum;  dislocation  and  abscess  on 
dorsum  ilii ;  advanced  hectic  ;  disease  apparently  of  traumatic  origin  ; 
one  year  and  eight  months'  duration,  and  treatment.  Excision  below 
great  trochanter.  Recovery,  with  a  movable  joint  and  useful  limb,  iu 
three  months. 

For  the  particulars  of  this  case  I  am  indebted  to  my  late  colleague, 
Mr.  John  D.  Hill,  then  senior  house  surgeon  in  the  Hospital. 

Analysis  of  the  Cases. — The  following  facts  respecting  the  foregoing  cases 
of  hip-joint  disease  and  excision  seem  specially  worthy  of  notice. 

(1.)  Conditions  of  Disease. — Caries  in  all  cases,  with  destraction  of  the 
femoral  articular  cartilage,  entirely  in  1,  3,  4,  5,  6,  or  in  five  cases ;  circumferentially 
only  in  Case  2.  Extent  of  bone  diseased  was  the  head  and  Beck  in  each  case  :  with 
the  great  trochanter  and  portion  of  the  shaft  in  Cases  1,  2,  3 ;  and  an  extra  portion 
of  cancellated  structure  of  the  shaft  in  Cases  1  and  2;  caries  of  the  acetabulum  to 
some  extent  in  all  cases,  and  of  ramus  of  pubes  in  Case  1 ;  dislocation  on  dorsum 
ilii  in  Cases  1,  2,  3,  6,  or  in  four  out  of  the  six  cases. 

(2.)   Immediate  Cause. — Injury  in  Cases  1,  3,  5,  6 ;  cold  in  2,  4. 

(3.)  Constitutional  Condition.^AdYanced  hectic  in  Cases  1,  2, 4,  6,  or  in  four  of 
the  six  cases ;  health  good  in  Cases  3  and  5. 

(4.)  Previous  Duration  of  Disease. — Four  years,  one  year,  two  years,  five  years, 
three  years,  one  year  and  eight  months.  Previous  Duration  of  Treatment. — Case  1, 
three  years ;   Case  5,  two  and  a  half  years  ;  Case  6,  one  year  and  eight  months. 

(5.)  Age  and  Sex. — Age  :  26,  16,"  5,  8,  5,  5,  years.  Sex :  four  males  and  two 
females. 

(6.)  Operation. — Jncmon  T-shaped  in  all  cases.  Portions  of  bone  excised:  (1) 
Four  inches  of  femur,  and  one  inch  of  cancellated  structure  scooped  out ;  (2)  Four 
inches  and  a  half  of  femur,  and  one  inch  of  cancellated  structure  scooped  out.  In 
both  these  cases  the  medullary  canal  was  entered.  (3)  One  inch  and  three-quarters 
of  femur;  (4)  Two  inches  of  femur,-  (5)  Section  just  below  great  trochanter;  (6) 
Section  just  below  great  trochanter.  Small  portions  of  the  acetabulum  were  scooped 
out  in  each  case.  Hoemcrrhage  inconsiderable  in  all  the  cases.  No  ligatures 
required.  Silk  sutures  and  water-dressing  applied  in  all  the  cases.  No  splint  was 
used  in  any  of  the  cases,  the  section  of  the  femur  being  left  free  to  form  a  fibrous 
anchylosis. 

(7.)  Primary  union  ensued  in  all  the  cases,  except  the  first,  wherein  the  wound 
healed  by  granulation. 

(8.)  Results.— Firm  fibrous  anchylosis,  with  a  movable  joint  and  useful  limb  in 
all  the  cases.     Period  of  union,  average  three  months. 

(9.)  Eesult  known  to  be  permanent;  in  Case  1,  after  two  and  a  half  years;  in 
Case  2,  after  five  years ;  in  Case  5,  after  three  years. 

Section,  instead  of  Excision,  of  the  upper  end  of  the  femur,  is  a 
procedure  which  has  been  devised   and  practised   for  failure  of  the 
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natural  cure, — osseous,  instead  of  lig'amentons  anchylosis  of  the  joint, 
with  useless  malposition  of  the  limb,  as  by  flexure  on  the  thigh  and 
adduction. 

The  femur  has  been  divided,  either  between  the  trochanters,  or 
in  the  neck,  or  just  below  both  ti"ochantei'S ;  and  with  successful 
results.  In  the  first-named  situation,  section  was  originally  proposed 
and  performed  by  Dr.  Rhea  Bai-ton,  of  Philadelphia,  in  1826.  A 
crucial  incision  was  made  over  the  great  trochanter,  seven  inches 
in  length  and  five  inches  in  the  horizontal  direction  ;  a  fine  saw  was 
introduced,  the  femur  divided  transversely  between  the  trochanters, 
and  the  limb  brought  down.  The  result  was  successful ;  an  artificial 
movable  joint  formed  ;  but  seven  years  afterwards,  anchylosis  ensued, 
and  two  years  subsequently  the  man  died  of  phthisis,  nine  years  after 
the  operation.  A  similar  operation  in  situation — between  the  tro- 
chanters, but  an  excision  of  a  transverse  plate  of  bone,  of  an  elliptical 
form  upwards,  by  means  of  the  chain-saw,  was  performed  by  Dr.  Lewis 
A.  Sayre,  of  N"ew  York,  in  two  cases,  both  in  the  year  1862.  The 
object  of  this  procedure  was  to  form  a  false- joint,  of  a  ball-and-socket 
character.  The  first  case  was  completely  successful  at  the  end  of  six 
months,  the  patient,  aged  twenty-six,  being  able  to  stand  on  either 
leg  without  crutch  or  cane;  and  upwards  of  five  years  afterwards  the 
result  was  permanent,  the  man  could  move  and  walk  with  practical 
agility.  In  the  second  case,  the  operation  was  followed  by  abscess  and 
necrosis  ;  but  the  patient,  a  female  aged  twenty-four,  died,  apparently 
of  tubercular  pneumonia.  Post-mortem  examination  showed  that  an 
artificial  joint  had  formed ;  the  articular  surfaces  were  tipped  with 
cartilage  and  provided  with  a  synovial  membrane,  and  there  was  a 
complete  capsular  ligament. 

Suhcutaneotis  section,  and  higher  up,  in  the  neck  of  the  femur,  was 
first  proposed  and  practised  by  Mr.  William  Adams,  in  December, 
1869.  The  object  of  this  procedure  was 
to  procure  an  artificial  movable  joint ; 
that  result  having  failed,  osseous  anchy- 
losis, but  with  the  limb  in  a  straight 
position,  was  sought  to  be  established, 
and  obtained.  A  long  tenotomy  knife 
was  entered  a  little  above  the  great 
trochanter,  and  passed  down  to  the 
neck  ;  the  capsular  fragment  was  opened 
freely,  and  the  neck  of  bone  divided  by 
a  narrow  saw,  applied  from  before  back- 
wards (Pig.  576).  The  tendons  of  the 
long  head  of  the  rectus,  the  adductor 
longiis,  and  tensor  vaginge  femoris 
muscles  were  then  divided;  the  limb 
was  brought  down  straight,  and  fixed 
by  a  long  interrupted  Listen's  splint. 
Pive  months  after  this  operation,  and 
subsequent  treatment,  the  man,  aged 
twenty-four,  was  exhibited  at  the  Medi- 
cal Society  of  London,  where  he  walked 

about  the  room  without  any  assistance— a  successful  result  which  has 
since  become  permanently  secured.    The  annexed  figures  represent  the 


Fig.  576. 
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appearances  of  the  limb,  before  and  after  operation ;  in  the  latter,  the 
patient  standing  on  the  limb,  to  show  the  restored  usefulness  of  the 
member  (Figs.  577,  578). 

This  operative  procedure  has  since  been  practised  in  twenty-one 

Fig.  577.  Fig.  578. 


Fig.  579.t 


cases,  collected  by  Mr.  Adams ;  *  Mr.  T.  E.  Jessop,  of  Leeds,  having 
had  the  second  case;  followed  by  Mr.  Furneaux  Jordan,  of  Birmingham ; 
Mr.  F.  W.  Jowers,  of  Brighton;  Dr.  Sands,  of  iSTew  York ;  Mr.  Lund, 
of  Manchester ;  Mr.  T.  Bryant,  and  other  Surgeons.  In  this  series  of 
cases,  eighteen  were  successful,  which,  with  Mr.  Adams's  first  case, 
makes  a  total  of  nineteen,  out  of  the  whole  number,  twenty-two ; 
leaving  a  proportion  of  three  deaths.  Of  the  successful  cases,  in  two, 
both  hips  were  submitted  to  operation.  It  is 
important  also  to  note  that  only  one  case  was 
fatal  from  pyeemia;  in  the  other  two,  sub- 
cutaneous section  was  followed  by  suppuration 
and  necrosis,  for  which  exarticulation  of  the  hip 
proved  fatal,  or  death  ensued  from  prolonged 
suppuration  and  kidney  disease  at  the  end  of 
eight  months. 

The  merits  of  Mr.  Adams's  operation  are  now 
sufficiently  verified  by  accumulated  experience 
in  the  hands  of  diiferent  Surgeons,  as  to  leave 
no  doubt  of  its  future  success,  when  properly  per- 
formed— by  the  subcutaneous  method — and    in 
properly  selected  cases  of  hip-joint  disease,  result- 
ing in  osseous  anchylosis,  with  useless  malposition  of  the  limb  (Fig. 
579).    But  there  are  two  classes  of  cases  to  which  subcutaneous  section 
*  Med.-Chir.  Trans.,  Ix.,  1877.  t  Eoyal  Free  Hosp.  Mus. 
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of  the  neck  of  the  femur  is  inapplicable;    the  resulting  anchylosis  and 
malposition  of  the  limb  being  the  same. 

Firstly,  scrofulous  disease  of  the  hip-joint,  in  an  advanced  stage  ; 
with  destruction  of  the  head,  and  of  the  neck  of  the  femur  so  far 
as  to  leave  only  a  nodule  of  bone  above  the  great  trochanter.  An 
approach  to  this  condition  is  represented  in  the  figure.  In  such  case, 
Adams's  operation  must  be  ineligible,  there  being-  no  femoral  neck  to 
divide.  The  amount  of  shortening,  as  determined  by  accurate  measure- 
ment of  the  limb,  coupled  with  the  duration  of  the  disease,  will  afford 
the  only  indications  as  to  the  probable  extent  of  destruction  in  the  neck 
of  the  femur.  Assuming  that,  under  these  circumstances,  the  requisite 
conditions  of  anchylosis  and  malposition  have  taken  place,  some  other 
operative  procedure,  than  in  the  small  remnant  nodule  of  the  neck, 
must  be  resorted  to.  It  was  in  such  a  case  as  this  condition  of  the 
joint,  that  it  seemed  to  me  absolutely  neces-sary  to  remove  the  seat 
of  subcutaneous  section  to  another  part  of  the  femur ;  and  two  con- 
siderations induced  me  to  select  a  line  of  SQction  just  below  the  trochan- 
ters, rather  than  through  the  great  trochanter — as  in  the  operations 
of  Rhea  Barton  and  Sayre,  and  neither  of  which  procedures  were 
performed  by  the  subcutaneous  method.  The  new  site  of  the  operation 
I  proposed,  was  indicated  by  the  pathological  fact  that  the  section 
would  not  be  made  in  any  presumably  diseased  portion  of  the  femur, 
but  in  sound  bone ;  and  another  consideration  was  the  anatomical  or 
physiological  fact  that,  the  section  being  below  the  small  trochanter, 
the  resisting  psoas  and  iliacus  muscles  would  be  set  free,  in  order  the 
more  effectually  to  overcome  malposition  of  the  limb.  To  these  reasons 
in  favour  of  this  infra-trochanteiic  operation,  may  be  added  the  absence 
of  any  risk  of  atrophy  or  necrosis  of  the  remnant  head  or  neck  of  bone, 
by  cutting  off  its  vascular  supply  ;  and  that,  in  young  subjects,  separa- 
tion of  the  epiphysial  head  of  the  femur  might  be  followed  by  shortening 
of  the  limb;  both  these  contingencies  having  special  relation  to  Adams's 
operation  in  the  neck  of  the  femur. 

Secondly,  another  class  of  cases  inap- 
propriate for  the  latter  operation  is  when 
the  previous  anchylosis  from  disease  is  at- 
tended with  an  exuberant  deposit  of  new, 
nodular,  and  hard  bone  around  the  neck  of 
the  femur,  producing  considerable  thicken- 
ing and  induration  of  the  bone  in  that 
situation  ;  as  in  chronic  rheumatic  arthritis 
(Fig.  580).  Accordingly,  in  such  case  also, 
I  would  transfer  the  site  of  section  to  below 
the  trochanters. 

Subcutaneous  Section  of  the  Femur,  be- 
low the  Trochanters. — The  Infra-Trochanteric 
Operation. — I  first  performed  this  operation 
on  December  10th,  1872,  as  reported  in  the 
Lancet,  December  21st.  The  patient  lying 
down,  the  thigh  about  to  be  operated  on  is 
directed  across  that  of  the  opposite  side, 
owing  to  the  angle  of  malposition.  I  grasp  the  front  of  the  thigh 
with  the  left  hand,  below  the  trochanters,  and  turn  the  mass 
*  St.  Bartholomew's  Hosp.  Mus.,  B.  4. 
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of  muscle  somewhat  outwards,  planting  my  thumb  rather  below 
the  outer  side  of  the  femur,  to  mark  the  point  of  incision.  A  stout 
tenotomy  knife,  set  in  a  long  handle,  is  entered  at  that  point,  and 
passed  down  to  and  over  the  femur,  so  as  to  make  a  transverse 
line  across  the  bone  ;  then  the  knife  is  withdrawn,  and  still  keeping 
the  thumb  in  position,  not  to  lose  the  track  of  the  narrow  subcu- 
taneous incision,  a 
^'^-  581-  thin,     naiTow-bladed 

saw,  set  in  a  long 
handle,  is  entered  at 
the  same  point,  and 
passed  along  the  track 
of  the  Avound,  over 
the  femur  (Fig.  581), 
which  is  then  readily 
sawn  through,  observ- 
ing not  to  work  the 
instrument  beyond 
the  length  of  the  ser- 
rated portion,  about 
two  inches  in  extent, 
thus  to  avoid  lace- 
rating the  soft  tex- 
tures on  either  side  of  the  shaft.  Only  a  few  drops  of  blood  escape 
from  the  puncture- wound,  without  any  perceptible  debris  of  bone.  On 
feeling  that  the  thigh  is  suddenly  loose  and  movable  at  the  seat  of 
section,  the  thumb  of  the  left  hand  is  slid  over  the  puncture,  followed 
by  a  similar  application  of  a  lint  compress  as  the  thumb  is  withdrawn, 
in  order  to  preclude  the  admission  of  air ;  thus  making  this  subcu- 
taneous osteotomy  exactly  similar  to  a  subcutaneous  tenotomy.  The 
compress  is  secured  by  cross  strips  of  adhesive  plaster,  and  further  by 
the  turns  of  a  roller-bandage,  pretty  firmly  applied  around  the  thigh. 
This  having  been  done,  the  limb  is  brought  down  in  a  straight  position 
from  below  the  seat  of  section,  making  a  more  or  less  perceptible 
angle  with  the  trochanteric  portion  above.  In  bringing  the  limb 
down,  some  resistance  may  be  felt,  owing  to  long-continued  con- 
traction of  the  muscles  in  the  direction  which  the  thigh  has  assumed. 
This  will  be  overcome  by  proper  manipulation.  The  limb  having  thus 
been  straightened  as  nearly  as  possible,  a  long,  straight,  interrupted 
splint  is  applied,  as  for  excision  of  the  hip- joint,  and  bandaged  in  the 
usual  manner.  In  the  event  of  muscular  contraction,  it  may  be  de- 
sirable to  use  weight-extension  from  the  ankle,  as  in  fi'acture  of  the 
thigh. 

This  simple  operation  of  infra-trochanteric,  subcutaneous  section 
can  be  easily  performed  in  the  course  of  two  minutes.  The  thin, 
narrow  blade  of  my  saw  is  well  fitted  for  this  purpose;  and  the  ser- 
rated edge  is  made  thicker  than  the  back  of  the  blade,  so  as  to  clear 
the  way  for  the  easy  passage  of  the  instrument, — this  adaptation  pre- 
venting any  locking  of  the  blade  in  the  shaft  of  the  femur,  which 
would  be  otherwise  apt  to  occur,  especially  when  the  whole  thickness 
of  the  shaft  is  nearly  divided.  The  compress  should  not  be  removed 
from  the  puncture  for  a  week  or  ten  days  ;  unless  pain  and  swelling 
should  indicate  the  probable  superA^ention  of  some  suppuration.     On 
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removing  the  compress,' the  puncture  may  be  quite  closed,  a,Tid  dry, 
with  a  little  circle  of  redness  around.  And  this  primary  union  may  be 
permanent,  as  in  my  first  case  of  infra-trochanteric  section,  in  a  boy 
six  years  old.  In  the  second  case,  a  scrofulous  boy,  aged  fourteen, 
some  oozing  ensued.  Therefore,  in  any  case,  however  favourable  its 
progress,  the  compress  should  be  reapplied,  and  continued,  as  a  safe- 
guard, during"  the  course  of  reparation. 

Osseous  union  takes  place  in  six  weeks  or  two  months,  according 
to  the  age  of  tlie  patient ;  and  the  formation  of  an  intermediate  callus 
is  unaccompanied  by  any  notable  inflammatory  symptoms.  In  the 
event  of  discharge  from  the  puncture-wound,  the  compress  must  be 
removed,  in  order  to  give  free  vent  to  the  serous  or  purulent  fluid  ;  and 
the  case  is  then  to  be  treated  as  one  of  compound  fracture,  without 
however  being'  complicated  by  comminution  of  the  bone,  or  laceration 
of  the  surrounding  jnu.scles. 

Dr.  John  Ashhurst,  of  Philadelphia,  has  performed  subcutaneous 
section  of  the  femur  on  both  hips,  in  the  same  patient ;  on  the  left  side, 
"  Adams's  operation  " — thi'ough  the  neck,  and  on  the  right  side,  "  Gant's 
operation  " — ^just  below  the  trochanters.  In  this  case  a  child,  nine 
years  old,  had  anchylosis  of  both  hip-joints,  consequent  on  "  strumous 
disease;"  in  the  right  hip,  the  neck  of  the  femur  seemed  to  have 
entirely  disappeared,  and  hence  the  preference,  or  rather  the  possibility 
only,  of  my  operation.  The  result,  at  the  date  of  communication  to 
Mr.  Adams,  was  satisfactory ;  the  limbs  being  parallel,  and  of  nearly 
the  same  length.     (See  Lancet,  JS'ov.  25th,  1876.) 

This  operation  has  since  been  practised  by  Mr.  Croft  (see  Trans. 
Clin.  Soc,  Lond.,  vol.  x.),  also  by  Mr.  W.  Adams,  and  other  Surgeons, 
with  successful  results.  Certain  particulars  in  the  cases  here  referred 
to  are  specially  worthy  of  notice.  In  the  case  under  the  former 
operator,  the  bone  was  partially  fractured,  and  probably,  therefore, 
splintered ;  the  section  was  not  strictly  subcutaneous ;  and  a  copious, 
purulent,  and  offensive  discharge  ensued — despite  rigorous  antiseptic 
precautions  of  carbolic  spray  and  gauze  dressing*.  Primary  union  was 
not  effected,  but  a  tedious  recovery  followed,  after  six  months.  On 
the  other  hand,  in  Mr.  Adams's  case,  "  the  wound  united  by  the  first  in- 
tention, not  a  drop  of  pus  being  seen,  and  altogether  the  union  of  the 
bone  proceeded  as  in  a  case  of  simple  fracture."  The  late  Mr.  Maunder 
advocated  the  use  of  a  chisel  (Yolkmann's),  instead  of  the  small 
saw  I  originally  employed.  His  first  operation  of  infra-trochanteric 
osteotomy,  as  performed  with  this  instrument,  was  in  1875 — July  7th. 
But  the  chisel  offers  no  advantages  over  the  saw.  It  has  been  urged 
that  the  bone-dust  produced  by  sawing  is  detrimental  to  primary 
union  ;  the  liability,  however,  of  splintering  the  bone  in  working  the 
chisel,  and  of  damaging  the  deeper  soft  parts,  by  a  sudden  intropulsion 
of  this  instrument,  are  greater  perils.  After  one  such  section,  below 
the  trochanters,  by  Mr.  Bryant,  deep-seated  suppuration  ensued,  jayaemic 
infection,  and  death.     (Lancet,  December  22nd,  1877.) 

Ankle-joint. — The  operation  of  excision  with  regard  to  the  ankle- 
joint  has  been  confusedly  described  in  Surgical  works  as  signifying  the 
removal  of  any  portion  of  the  foot,  whether  pertaining  to  the  ankle- 
joint  or  not ;  in  the  operations  originated  by  Listen,  Wakley,  and  Teale. 
But,  by  excision  of  the  ankle-joint,  I  mean  the  removal  of  the  articular 
surfaces  of  the  bones  which  enter  into  the  formation  of  this  joint — 
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namely,  the  lower  articulai*  ends  of  the  tibia  and  fibula,  and  the  upper 
portion  of  the  astragalus. 

This  operation,  first  performed  for  injury  by  Hippocrates,  and  re- 
vived by  Hey,  of  Leeds,  in  1766,  was  first  performed  for  disease  by 
Moreau,  senior,  in  1792;  then  by  Moreau,  junior,  in  1796;  next  by 
Mulder,  in  1810;  and  probably  by  Champion,  in  1813.  But  the 
credit  of  introducing  the  opei-ation  into  British  Surgery  is  due  to 
Mr.  Hancock,  who  excised  the  ankle-joint  for  disease  in  February, 
1851.  The  opei-ation  has  since  been  resorted  to  by  Professor  Hum- 
phry, of  Cambridge,  in  four  cases,  and  by  other  Surgeons,  including 
myself. 

The  Conditions  of  AnMe-joint  Disease  appropriate  for  Excision. — 
Disease  of  the  ankle-joint,  according  to  Mr.  Hancock,  frequently  com- 
mences in  the  synovial  .membrane,  and  extends  to  the  articular  sur- 
faces ;  thus,  secondai'ily,  involving  the  bones.  But  it  may  also  com- 
mence, as  scrofulous  disease,  in  the  cancellous  tissue  of  the  long  bones 
— tibia  and  fibula,  or  of  the  astragalus,  or  of  all  three  bones.  In  the 
former  condition,  the  affected  portion  of  the  articular  surfaces  may  be 
removed  with  safety  and  advantage.  In  the  latter  condition,  excision 
is  not  inappropriate. 

Other  and  different  opinions  are  held  by  some  Surgeons  of  repute, 
as  by  Mr.  Furneaus  Jordan,  of  Birmingham,  both  with  regard  to  the 
origin  of  disease  of  the  ankle-joint,  and  the  propriety  of  excision.  That 
disease  rarely  extends  from  the  synovial  membrane,  but  begins  in  the 
cancellous  tissue,  either  of  the  extremities  of  the  tibia  and  fibula,  or  in 
that  of  the  astragalus ;  and,  it  is  said,  necessarily  affects  the  whole  of 
that  bone.  In  the  one  condition,  excision  of  the  extremities  of  the  long 
bones,  as  the  local  source  of  the  disease,  is  said  to  be  inadmissible ; 
while,  in  the  other  condition,  the  whole  bone — astragalus — must  be 
excised.  The  former  contra- injunction  is  plainly  at  variance  with  the 
established  practice  of  excision  in  disease  of  the  knee-joint,  under 
strictly  analogous  circumstances — when  the  end  of  the  femui',  or  head 
of  the  tibia,  is  the  seat  of  disease.  Excision  of  the  extremity  of  either 
of  these  long  bones  is  not  inadmissible,  but  only,  perhaps,  less  favour- 
able in  scrofulous  disease  of  the  cancellous  tissue. 

The  fair  inferences  from  this  diversity  of  opinion  respecting  the 
diseased  conditions  of  the  ankle-joint  for  which  excision  is  appropriate, 
would  appear  to  be  : — ■ 

(1.)  When  disease,  commencing  in  the  sj'novial  membrane,  has 
extended  to  and  destroyed  the  articular  surfaces  of  the  tibia  and 
fibula,  that  of  the  astragalus,  or  of  both  opposed  surfaces. 

(2.)  When  disease,  having  the  same  articular  consequences,  com- 
menced in  the  cancellated  tissue,  either  of  the  long  bones  or  of  the 
astragalus,  provided  it  be  limited  to  part  of  this  bone, — its  upper 
articular  portion. 

(3.)  Whether  the  disease  originated  in  the  synovial  membrane  or 
in  the  articular  cancellated  tissue,  resulting  in  destruction  of  the  carti- 
lages, without  anchylosis,  excision  should  be  resorted  to  before  the 
supervention  of  constitutional  exhaustion. 

Operation. — Hancock's  description  of  excision  of  the  Ankle-joint,  as 
first  performed  by  him  in  England  (1851 ),  is  as  follows  : — "  I  com- 
menced an  incision  behind,  and  about  two  inches  above,  the  external 
malleolus,  carrying  it  forwards  beneath  that  process  across  the  front 
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of  the  joint,  and  terminating  about  two  inches  above  and  behind  the 
inner  malleolus  (Fig.  582).  This  incision  included  the  skin,  with- 
out implicating  the  tendons  or  their 
sheaths.  The  flap  thus  formed  was  dis- 
sected up,  and  the  peronei  tendons  were 
detached  from  the  groove  behind  the 
fibula  and  cut  through,  as  were  the  ex- 
ternal lateral  ligaments  close  to  the  fibula, 
with  a  pair  of  bone  nippers.  I  next 
divided  the  fibula  about  an  inch  and  a  half 
above  its  inferior  extremity,  and  cutting- 
through  the  inferior  tibio-fibular  liga- 
ments, detached  the  external  malleolus. 
Turning  the  leg  on  to  its  outer  side,  I  cut 
through  the  internal  lateral  ligament,  carefully  keeping  the  knife  close 
to  the  end  of  the  tibia,  to  avoid  the  posterior  tibial  artery.  The  tendons 
of  the  tibialis  posticus  and  flexor  communis  were  then  detached  from 
the  groove  behind  the  internal  malleolus,  and  taking  the  foot  in  both 
hands,  Mr.  Avery  holding  the  leg,  I  dislocated  the  foot  outwards,  thus 
bringing  the  end  of  the  tibia,  with  the  internal  malleolus,  prominently 
through  the  wound.  These  were  removed  by  a  common  amputating 
saw,  applied  half  an  inch  above  the  horizontal  articulating  surface  of 
the  tibia,  the  soft  parts  being  protected  by  a  spatula ;  the  upper 
articulating  surface  of  the  astragalus  was  also  removed  by  a  meta- 
carpal saw,  held  horizontally.  The  foot  was  then  restored  to  its 
proper  position,  the  cut  surface  of  the  astragalus  being  adapted  to  the 
cut  surface  of  the  tibia  ;  and  the  wound  having  been  closed  by  sutures, 
except  on  the  outer  side,  left  open  for  the  free  escape  of  discharge, 
the  leg  was  placed  on  an  external  splint,  having 
an  opening  corresponding  to  the  wound." 

The  parts  divided  by  this  operation  were — 
the  skin,  peronei  tendons,  internal  and  external, 
lateral  and  inferior  tibio-fibular  ligaments,  and 
the  articular  surfaces  of  the  bones.  In  .sub- 
sequent operations,  the  tendons  were  preserved 
entire.  In  no  instance  have  the  tibial  arteries, 
anterior  or  posterior,  been  w^ounded,  and  never 
has  it  been  necessary  to  apply  a  single  ligature. 

Lateral  incisions  alone,  without  the  anterior 
communication,  have  since  sufficed.  This  was 
my  mode  of  operation  in  two  cases. 

The  After-treatment  of  ankle-joint  excision 
should  be  conducted  in  accordance  with  the 
principles  laid  down  respecting  the  excision  of 
other  joints ;  regard  being  had  to  the  kind  of 
anchylosis  necessary  for  the  use  of  the  limb. 
The  fixed  position  of  the  foot  must  be  main- 
tained during  the  period  requisite  to  secure  a 
firm  fibrous  union  of  the  osseous  surfaces  made  by  excision — the  lower 
ends  of  the  tibia  and  fibula,  and  the  upper  surface  of  the  astragalus ; 

*  After  Hancock. 

t  Roy.  Med.-Chir.  Trans.,  vol.  Ivii.     Mr.  H.  Lee's  case  of  excision  of  ankle-joint, 
for  injury. 
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thus  to  adapt  the  foot  for  support  and  progression  (Fig.  583).  The 
wounds,  one  on  either  side  of  the  ankle,  are  dressed  from  day  to  day  ; 
but  the  sphnt  should  be  removed  and  reapplied  veri/  seldom.  In  my 
own  excisions  of  the  ankle-joint,  I  have  fixed  the  leg  on  a  flat  back- 
splint,  provided  with  a  foot-piece ;  thus  secured,  displacement  can 
scarcely  occur,  and  tlie  side  Avouuds  are  freely  accessible  for  cleansing 
and  dressing.  Eventually,  a  starched  bandage  may  be  applied  ;  and 
the  foot  being  slung  from  the  neck,  the  patient  gets  about  on  crutches, 
as  the  foot  is  gradually  brought  into  use. 

Results. — Excision  of  the  Ankle-joint,  for  disease,  presents  some 
most  intei-esting  results,  both  in  relation  to  the  mortality  of  this 
operation,  and  the  state  of  the  foot,  Avith  the  probabilit}-  of  secondary 
amputation ;  both  these  aspects  of  the  operation  being  considered  also 
as  compared  with  amputation  of  the  leg,  and  with  Syme's  and  Piro- 
gofi's  operations  of  amputation  at  the  Ankle-joint,  for  disease. 

For  certain  valuable  statistics  bearing  on  these  important  questions, 
I  am  indebted  to  Mr.  Hancock,  who  liberally  placed  at  my  disposal  the 
manuscript  of  his  Lectures  at  the  Royal  College  of  Surgeons. 

(1.)  In  relation  to  Mortality.— The  results  of  32  cases  of  excision 
of  the  ankle-joint  for  disease  have  been  collected  by  Mr.  Hancock ;  all 
that  he  could  find  recorded  in  the  practice  of  British  Surgeons.  Of 
these  32  cases,  7  died — about  1  in  5,  or  a  fraction  above  21  per  cent. 
But  of  the  7  deaths,  4  are  reported  to  have  died  of  consumption,  1 
suffering  from  that  disease  at  the  time  of  operation;  while  another 
died  of  secondary  syphilis.  This  reduces  the  average  mortality  to  1  in 
16,  or  about  6  per  cent.      Of  vaj  own  two  cases,  both  lived. 

Author  s  Collection. 

(1.)  Charing  Cross  Hospital ;  period,  1858-65.  (Per  Mr.  Hancock.)  Number 
of  cases,  6  :  recoveries,  6.    Amputation  after  excision,  1 :  recoveries,  1. 

(2.)  RoTal  Free  Hospital;  period,  fis^e  years,  1870.  Number  of  cases,  4:  re- 
coveries, 4.     Amputations  after  excision — Syme's  amputation,  1  :  x-ecoveries,  1. 

(3.)  Chalmers'  Hospital,  Edinburgh  ;  period,  six  years,  1870.  (Per  Mr.  P.  H. 
Watson.)     Number  of  cases,  4:  recoveries,  4. 

(4.)  Eoyal  latirmary,  Edinburgh ;  period,  1865-69.  (Per  Mr.  P.  H.  Watson.) 
Number  of  cases,  3  :  recoveries,  2  ;  deaths,  1. 

(5.)  St.  Bartholomew's  Hospital ;  period,  1866-70.  (Per  Mr.  Callender.)  Num- 
ber of  cases,  1 :  recoveries,  1. 

(6.)  St.  Thomas's  Hospital;  period,  1866-70.  (Per  Mr. P.  Churchill.)  Number 
of  cases,  1 :  deaths,  1. 

(7.)  London  Hospital ;  period,  five  years,  1870.  (Per  Mr.  J.  McCarthy.)  Num- 
ber of  cases,  1 :  recoveries,  1.     Amputations  after  excision,  1 :  recoveries,  1. 

Guy's,  King's  College,  Westminster,  St.  Mary's,  and  Great  Northern  Hospitals ; 
Liverpool  Royal  Infirmary  ;  Royal  Albert  Hospital,  Devonport ;  and  Royal  Sea- 
Bathing  Infirmary,  Margate  ;  period,  each  five  years,  1870.     No  cases. 

Compared  witli  the  Mortality  of  Amputation — (a)  in  the  leg  ;  (6)  at 
the  ankle-joint — Syme's  and  Pirogoff's  amputations  of  the  foot. 

(a.)  Atnputation  of  the  leg,  for  disease,  in  Civil  Surgery,  has  a  mor- 
tality of  26  per  cent. ;  wbereas,  in.  the  results  of  ankle-joint  excision 
for  disease,  the  mortality,  as  already  quoted,  has  been  only  6  per  cent. ; 
20  per  cent,  difference  in  favour  of  excision. 

(b)  Amputation  at  Ankle-joint — Syme's  Amputation. — Of  the  whole 
tLumber  of  Ankle-joint  amputations — 219,  as  collected  by  Mr.  Hancock, 
in  144  amputation  was  performed  for  disease — caries.  Of  these,  10 
only  were  fatal,  or  somewhat  less  than  1  in  14 ;    and  as  3  died  of 
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phthisis,  1  of  diarrhoea,  and  1  a  year  after  operation,  5  deaths  only 
remain,  or  a  rednced  mortality  of  1  in  28.  Pirogoff's  Amputation. — - 
Fifty-eiofht  cases  of  this  amputation  represent  the  ivliole  number,  per- 
formed by  British  Surgeons,  of  which  Mr.  Hancock  has  been  able  to 
gather  the  particulars.  Nearly  100  cases,  reported  by  Pirogoff  as 
having  been  performed  in  Russia,  are  not  available  for  statistical  com- 
parison. Of  the  58  cases,  5  were  fatal,  or  about  9^  per  cent.  Of  the 
remaining  53  recoveries,  in  29  the  operatiou  had  been  resorted  to  for 
caries. 

(2.)  State  of  the  Foot. — Of  the  32  cases  operated  on  by  excision  of 
the  ankle-joint,  21  recovered  with  good  useful  limbs.  This  satisfactory 
result  is  confirmed  by  the  still  higher  proportion  indicated  by  Cul- 
bertson's  table;  177  out  of  196  having  had  useful  limbs — or  say  90 
per  cent, 

Secondary  Amputation,  after  Ankle-joint  .Fa;c4sio«. — Of  the  32  cases, 
2  only  underwent  secondary  amputation,  and  both  recovered. 

Compared  loith  Secondary  Ampatations,  after  Amputations  of  Foot. — 
(a.)  After  Syme's  operation  ;  of  the  114  cases  submitted  for  caries,  9 
underwent  secondary  amputation ;  but  of  these,  1  was  a  confirmed 
drunkard,  1  had  been  primarily  operated  on  for  traumatic  gangrene,  1 
two  years  previously  for  an  accident,  and  in  the  remaining  2  the 
disease  is  not  stated.  (&)  After  Pirogoff's  operation  :  of  the  icliole  58 
(for  disease  and  injury),  5  only  suffered  secondary  amputation,  but  in 
4  of  these  the  primaiy  operation  had  been  perfonned  for  caries. 

Comparing  these  two  amputations  of  the  foot,  Mr.  Hancock  ob- 
serves, as  regards  the  occurrence  of  suppuration,  the  percentage  of 
deaths,  of  recoveries  and  periods  of  recovery,  and  secondary  amputa- 
tions, the  evidence  of  British  Surgery  is  in  favour  of  Syme's  operation  ; 
Avhilst  as  regards  sloughing  of  the  flap,  it  is  decidedly  in  favour  of  Piro- 
goff's  proceeding.  Syme's  amputation  appears  to  be  unquestionably 
the  best  for  disease,  and  Pirogolf's  for  the  accidents  of  civil  life,  since 
by  it  we  preserve  an  increased  length  of  limb. 

Taesal  Boues. —  Excision,  of  the  Tarsal  Bones  comprises  cei-tain 
recognized  operative  procedures,  which  correspond  to  the  lines  of  the 
osseous  articulations ;  as  removal  of  the  astragalus,  or  of  the  os  calcis. 
But  the  plan  and  performance  of  excisional  operations  on  the  foot 
should  not  be  restricted  by  these  anatomical  limitations.  The  modi- 
fication of  these  operations  on  the  foot,  according  to  the  kind  and 
extent  of  the  disease,  well  illustrates  the  guiding  principle  of  excisional 
Surgery ;  and  this  application  of  the  general  principle  I  have  laid 
down,  is  specially  advocated  by  Mr.  Hancock,  in  the  Lectures  already 
referred  to. 

The  conditions  of  disease  for  which  excisional  operations  on  the  foot 
may  become  appropriate,  are  similar  to  those  which  affect  other  bones 
and  their  articulations;  namely,  the  destructive  results  of  inflammation, 
and  especially  in  the  form  of  caries.  According  to  the  extent  of  such 
disease,  partial  or  complete  excision  of  any  one,  or  more,  tarsal  bones 
may  be  necessary.  I  proceed  to  describe  the  various  operations,  and 
to  estimate  their  value  by  their  results. 

(1.)  Excision  of  Astragalus. — Partial  excision  of  the  astragalus,  for 
disease,  was  first  attempted  by  Severin  in  1646,  and  in  England  by 
Ramsay  in  1792.  Since  that  time  it  has  been  performed  by  other 
Surgeons,  but  in  a  comparatively  few  authentic  cases. 
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Complete  Excision. — This  operation,  as  for  disease,  was  first  per- 
formed by  Mr.  Busk  in  1850.  Four  other  cases  only  have  since  been 
recorded  in  England  ;  one  each  by  Mr.  Erichsen  and  the  late  Mr. 
Statham,  and  two  by  Mr.  Holmes.  An  incision  along  the  outer  and 
anterior  aspect  of  the  ankle,  will  expose  the  bone ;  its  neck  should  then 
be  severed  with  strong  cutting-pliers  ;  and,  some  space  having  been 
thus  made,  the  bone  may  be  drawn  out  of  its  bed  by  the  lion-forceps, 
the  knife  being  used  to  detach  its  ligamentous  connections,  but  applied 
cautiously  towards  the  inner  side  of  the  joint,  in  proximity  to  the 
plantar  arteries.  The  external  latei^al  ligament  must  be  divided,  and 
the  posterior  portion  of  the  internal  lateral — attached  to  the  astragalus  ; 
the  peronei  tendons  also — brevis  and  tertius,  and  the  extensor  brevis 
digitoi'uni — will  be  severed  ;  but,  the  tendons  of  the  long  extensor  of 
the  toes  should  be  protected  with  a  retractoi',  and  the  tendon  of  the 
peroneus  longus  drawn  backwards,  thus  preserving  the  tendons  of 
these  muscles.  It  may  be  necessary  to  extirpate  the  bone  piecemeal, 
when  its  substance  breaks  down  in  a  carious  state ;  it  must  then  be 
gouged  out. 

Some  of  the  anterior  tarsal  bones  may  have  to  be  removed  loitJi  the 
astragalus.  Listen's  Operation  on  the  foot — as  the  excision  thus  ex- 
tended, in  a  noted  case,  might  be  named — consisted  in  the  removal 
of  the  astragalus,  scaphoid,  and  two  cuneiform  bones.  The  case  is 
reported  in  the  Edinburgh  Medical  and  Surgical  Journal  of  January, 
1821. 

Results. — Oi  partial  e-s.c\s\oxL  of  the  astragalus,  in  27  cases  recorded, 
8  were  operations  for  disease — caries  ;  5  terminated  well,  1  ended  in 
anchylosis,  and  in  2  the  result  was  not  stated.  Complete  Excision. — In 
109  cases  of  complete  excision  of  the  astragalus,  14  wei'e  operations  for 
disease;  13  being  for  caries,  and  1  for  necrosis.  Of  the  13  cases,  1 
died,  8  recovered  with  good  and  useful  limbs,  2  underwent  secondary 
amputation  two  years  after  excision,  and  both  recovered  ;  in  2  the 
results  were  doubtful.     The  case  of  excision  for  necrosis  did  well. 

(2.)  Excision  of  Os  Calcis. — Partial  excision  seems  to  have  been 
fii'st  performed  for  injury,  in  the  removal  of  a  musket-ball  from  the  os 
calcis,  by  Formius,  as  long  since  as  the  year  1669. 

Complete  excision  was  first  performed,  and  for  disease — necrosis — by 
M.  Robert,  of  Prague,  in  1837.  The  second  operation,  and  the  first  in 
this  country,  w-as  by  Mr.  Hancock,  in  May,  1848.  The  first  successful 
ease  in  England  was  by  Mr.  Greeuhow,  of  ISTewcastle,  in  the  same  year 
— 1848 ;  and  two  equally  successful  cases  of  complete  excision,  in  the 
hands  of  that  Surgeon,  followed  also  in  that  year.  Since  then,  the 
operation  has  been  practised,  with  varying  success,  by  other  Surgeons  ; 
principally,  by  Sir  William  Fergusson.  Teale  of  Leeds,  Humphry  of 
Cambridge,  Cann  of  Hereford,  Pemberton  of  Birmingham,  Potter  of 
Newcastle,  Mr.  Holmes,  Mr.  Ericiisen,  and  myself. 

The  operation  is  thus  performed  : — The  patient  lying  on  his  face, 
with  the  sole  of  the  foot  uppermost,  an  incision,  with  a  stout  bistoury, 
may  be  commenced  at  the  caicaneo-cuboid  articulation,  just  above  the 
sole  of  the  foot,  and  carried  backwards  round  the  heel,  forwards,  to  an 
equal  point  on  the  inner  side.  The  sole-flap  of  integument  is  raised 
forwards  from  the  under  surface  of  the  os  calcis,  and  in  its  whole 
thickness  dow^n  to  the  bone,  so  as  to  form  a  good  cushion  ;  a  slight 
perpendicular  incision  is  made,  opposite  the  tendo-Achillis,  into  this 
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horizontal  incision,  and  with  a  little  reflection  of  the  integument  to 
either  side,  the  tendon  is  severed  from  its  insertion.  The  knife  is  then 
entered  posteriorly,  over  the  upper  surface  of  the  os  calcis,  and  the 
strong  interosseous  ligament  connecting  it  with  the  asti'agalus  is 
divided,  somewhat  as  an  oyster  is  opened ;  the  hone  can  then  be 
raised,  and  its  lateral  attachments  being  cleared  by  a  gentle  application 
of  the  knife,  the  calcaneo-cuboid  articulation  is  opened,  and  the  bone 
completely  detached. 

Or,  an  incision  may  be  made,  as  for  Syme's  amputation  at  the 
ankle-joint,  and  a  lieel-flap  having  been  formed,  the  os  calcis  is  exposed  ; 
lateral  incisions  are  continued,  on  either  side,  along  the  sole  of  the  foot 
to  the  line  of  the  calcaneo-cuboid  articulation,  whereby  a  short  soZe-flap 
is  reflected  forwards;  and  the  opei-ation  completed  as  before.  The 
objection  to  this  plan  of  excision  is  the  liability  to  sloughing  of  the 
heel-flap,  in  disease  of  the  os  calcis  ;  fistulous  openings  frequently 
having  formed  posteriorly,  where  the  flap  is  attached.  The  advantage 
of  a  heel-flap  is  that  the  excision  can  be  readily  converted  into  Syme's 
amputation,  in  the  event  of  the  astragalus  being  found  to  be  extensively 
involved.  This  method,  therefore,  was  recommended  by  Mr.  Teale, 
and  practised  by  Mr.  Page,  as  a  precautionary  proceeding  in  excision 
of  the  OS  calcis. 

Apart  from  the  contingency  of  sloughing,  I  prefer  the  sole-flap 
method  of  excision,  as  affording  a  more  free  access  to  the  os  calcis. 

Suh-'periosteal  excision  of  the  os  calcis  may  be  performed  after  the 
method  of  Oilier  ;  the  calcaneum  being  reached  by  a  curved  external 
incision  along  the  bone,  from  the  tendo-Achillis  to  the  calcaneo-cuboid 
articulation.  The  periosteum,  thickened  by  disease,  can  be  easily 
detached.  I  have  no  experience  of  the  relative  advantage  of  this 
procedure  for  the  production  of  new  bone. 

The  results  of  operation  have  certainly  proved  satisfactory,  both 
with  regard  to  limb  and  life.  From  a  collection  of  79  cases,  by  Vincent, 
of  Paris,  to  which  6  more  may  be  added,  making  a  total  of  85,  only  5 
are  known  to  have  had  a  fatal  termination  ;  10  underwent  secondary 
amputation,  and  55  recovered  with  a  useful  limb. 

A  sub-periosteal  method  of  excision — Ollier's,  need  not  engage  our 
attention  ;  the  mortality  having  been  about  double  that  of  the  operation 
without  attempting  to  preserve  the  periosteum. 

(3.)  Excision  of  the  Os  Calcis  and  Astragalus — Waklei/s  Operation — 
is  performed  much  in  the  same  manner  as  the  second  method  of  ex- 
cision of  the  OS  calcis  alone.  The  only  differences  are:  an  additional 
incision  between  the  malleoli  posteriorly,  curving  down  to  the  insertion 
of  the  tendo-Achillis,  so  as  to  expose  the  astragalus,  on  raising  this 
flap  of  integument  ;  and  that  the  integument  of  the  heel  between  this 
incision  and  the  incision  across  the  heel,  from  malleolus  to  malleolus, 
forming  the  heel-flap  in  the  other  operation,  is  here  removed.  The 
bones  are  excised  through  the  gap  thus  made  posteriorly,  by  dividing 
the  tendon  and  lateral  ligaments  ;  lateral  incisions  being  continued 
along  the  foot  to  the  line  of  the  calcaneo-cuboid  and  astragalo-scaphoid 
articulations,  so  as  to  give  access  to  these  articulations.  The  malleoli 
are  removed  with  bone-nippers.  The  posterior  tibial  artery  must  be 
ligatured,  but  the  anterior  tibial  is  avoided  by  very  cautiously  using 
the  knife,  in  removing  the  astragalus  in  front  of  the  tibia. 

This  excision  would  probably  meet  the  difficulty  of  disease  extend- 
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ing  up  to  tlie  ankle-joint,  and,  in  such  case,  prove  a  substitute  for 
Sjme's  amputation  at  the  ankle-joint.  The  operation  was  performed 
by  Mr.  Wakley,  at  the  Royal  Free  Hospital,  in  December,  1847,  and 
the  case  "vvas  reported  in  the  Lancet  of  July,  1848.  But  I  am  not  aware 
that  this  operation  has  ever  been  repeated. 

Results. — Of  partial  excision  of  the  os  calcis,  in  42  cases  collected 
hj  Mr.  Hancock,  38  Avere  operations  for  disease ;  25  for  caries,  12  for 
necrosis  with  sequestra,  and  1  necro.sis.  Of  the  25,  1  died  the  day  after 
operation  of  diarrhoea,  14  recovered  at  periods  varying  from  six  weeks 
to  six  months,  2  required  a  second  operation  but  recovered,  and  1 
underwent  secondary  amputation;  while  of  the  remaining  7  the  result 
is  not  given.  Of  the  12  cases,  3  recovered,  1  required  a  second  opera- 
tion, 1  secondary  amputation,  and  of  7  the  result  is  not  stated. 

Cornplete  Excision. — Of  18  cases — the  particulars  of  which  are 
authenticated — in  14  the  disease  was  scrofulous  ;  and  in  11  of  these 
this  condition  was  entirely  constitutional,  in  1  it  is  said  to  have 
originated  from  a  nail  having  been  run  into  the  heel,  and  in  2  to  have 
followed  sprains.  Of  the  11  cases,  1  died  of  diphtheria,  7  recovered 
and  with  perfect  use  of  the  limb,  while  3  suffered  secondary  amputa- 
tion— 2  from  recurrence  of  disease  in  the  remaining  tarsal  bones,  and  1 
owing  to  erysipelas.  Of  the  3  cases  induced  by  injury,  2  recovered 
completely,  and  the  result  of  the  third  was  doubtful. 

The  general  results  of  complete  excision  of  the  os  calcis  are  thus  re- 
presented in  34  authenticated  cases  :  1  died  of  diphtheria,  25  recovered 
completely,  4  underwent  secondary  amputation,  and  of  4  the  results  are 
not  given. 

In  one  case  of  excision  of  the  os  calcis,  for  caries,  I  removed  also 
the  cuboid  bone  and  a  small  portion  of  the  external  cuneiform  bone, 
both  of  which  were  involved  in  the  disease.  The  patient  recovered, 
and  with  a  thoroughly  sound  and  permanently  serviceable  foot ;  this 
result  having  been  established  by  two  years'  duration,  when  the  w^eight 
of  the  body  could  still  be  supported  by  the  foot,  and  the  ankle-joint  had 
free  motion.  He  walked  without  the  aid  of  a  ci-utch  or  stick.  The 
particulars  of  this  case  are  reported  in  the  Lancet  of  July  23,  1864. 

Compared  toith  Suh-Astragaloid  Amputation. — This  operation  has 
been  little  practised  in  England,  but  chiefly  in  France.  It  appears  to 
have  been  performed  altogether  in  22  cases,  as  collected  by  Mr.  Han- 
cock. The  results  of  some  are  not  stated.  Of  the  whole  number,  6 
were  operated  on  by  Malgaigne,  1  by  Maisonneuve,  and  1  by  Nelaton  ; 
in  9  collected  by  Vacquer,  all  terminated  favourably  ;  1  by  Dr.  John 
Traile,  of  Arbroath,  was  successful ;  in  2  by  Mr.  Simon,  1  was  suc- 
cessful, the  other  patient  died  of  tetanus  at  the  end  of  a  fortnight ;  in 
1  by  Garner,  of  Stoke-upon-Trent,  the  report  was  unfavourable,  and  1 
by  Mr.  Hancock  was  successful. 

The  Globoid,  Scaphoid,  and  three  Cuneiform  Bones,  may  severally 
require  Excision  ;  and  pi-eferably  to  removal  by  Chopart's  amputation 
— in  the  articular  line  between  the  os  calcis  and  astragalus  behind  and 
the  cuboid  and  scaphoid  in  front — whereby  the  two  latter  tarsal  bones, 
and  three  cuneiform  bones,  with  the  whole  of  the  metatarsus  and  toes, 
are  sacrificed.  But  the  conditions  of  disease  suitable  for  excision, 
rather  than  amputation,  are  not  determinable  by  any  precise  rules  ;  and 
either  operation  must  be  selected  according  to  the  judgment  of  the 
Surgeon  in  each  particular  case. 
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For  the  operations  of  excision,  no  particular  directions  can  be  laid 
down ;  tlie  lines  of  incision  mnst  be  gaided  bj  tbe  state  of  tlie  integu- 
ment, and  the  facility  for  gaining  access  to  the  bone  and  its  articu- 
lations. 

The  Metatarsal  Bones  may  also  be  excised,  either  at  their  articular 
ends,  or  by  removal  of  the  whole  bones.  These  partial  operations  are 
more  desirable  than  the  sweeping  amputation  of  the  metatarsal  portion 
of  the  foot,  including  the  toes,  by  Hey's  operation — in  the  line  of  the 
tarso-metatarsal  articulations.  The  choice  of  operation  must  here, 
again,  be  determined  in  each  particular  case  by  the  kind  and  extent 
of  disease. 

The  Toes  are  not  eligible  for  excision  ;  except  at  their  articulations 
occasionally,  or  of  the  ungual  phalangeal  bones.  Removal  of  the  in- 
termediate phalanges  will  scarcely  leave  a  useful  toe.  With  regard  to 
the  great  toe,  its  metatarso-phalangeal  articulation  may  occasionally 
be  excised,  or  the  last  phalangeal  bone  removed  ;  thus  preserving  the 
ball  of  the  toe  for  the  support  of  the  arch  of  the  foot. 

Bat  the  results  of  these  excisions  of  the  metatarsal  bones  and 
phalanges  of  the  toes,  or  of  their  articulations,  are  less  successful  than 
in  the  corresponding  bones  of  the  hand;  the  toes  or  their  contracted 
portions  remaining  comparatively  useless  or  inconvenient. 

Excisions  for  Deformity. — Excision  of  the  cuboid  hone  has  been 
practised  occasionally,  for  the  cure  of  otherwise  intractable  talipes 
varus,  and  equino-varus.  In  some  extreme  cases,  even  a  -z^^ec^ge-shaped 
portion  has  been  removed  from  the  tarsal  arch ;  including  the  cuboid 
and  base  of  the  fifth  metatarsal  bones,  with  the  head  of  the  astragalus, 
and  part  of  the  scaphoid  and  of  the  external  cuneiform  bones. 

The  scene  of  operation  having  been  rendered  bloodless  by  the  ap- 
plication of  Esmarch's  bandage  and  coil,  an  H  incision  is  made  over  the 
cuboid  bone,  or  the  thickened  bursa  which  usually  overlies  this  part 
of  the  tarsal  arch,  the  double  flaps  are  reflected  and  held  back  by 
retractors ;  a  triangular  portion  of  bone  is  cleared,  so  that  the  apex 
corresponds  to  the  hinge  of  inversion  on  the  inner  side  of  the  foot, 
and  then  this  exposed  portion  of  the  arch  is  gouged  out.  On  rotating 
the  toes  outwards,  the  symmetry  of  the  foot  should  be  restored  ;  or 
n,  little  bevelling  off  may  be  required  until  a  plantigrade  position  of 
the  foot  is  obtained.  The  flaps  of  integument  are  laid  down  and  closed 
with  metallic  sutures  ;  and  the  limb  placed  in  a  sort  of  Mclntyre's 
splint,  having  an  embracing  foot-piece,  worked  by  a  screw  to  maintain 
an  everted  position.  The  wound  heals,  not  without  some  discharge, 
which  drains  away  freely  from  the  dependent  base  of  the  excision  ; 
and  S}Tiostosis  or  anchylosis  taking  place  between  the  remaining  tarsal 
bones,  a  solid  foot  results  in  the  course  of  two  or  perhaps  three  months. 
But,  the  liability  of  an  adverse  issue  is  obvious  ;  the  synovial  prolonga- 
tions in  the  remaining  articulations  of  the  foot  becoming  involved  by 
diffuse  inflammation,  burrowing  suppuration  and  caries  may  necessi- 
tate amputation  at  the  ankle-joint,  or  even  higher  up,  in  the  leg.  This 
risk  should  be  taken  into  account  in  estimating  the  merits  of  an  opera- 
tion devised  to  remedy  a  mechanical  inconvenience, — albeit  incurable 
otherwise. 

The  principle  of  tarsal  excision  for  the  cure  of  talipes  varus  was 
recognized  by  the  far-seeing  judgment  of  Dr.  Little,  in  1854  ;  and 
some  such  operation  was  performed  by  Mr.  Solly,  though  with  little 
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success  ;  but  Mr.  Davy  revived  the  operation,  in  1874 ;  and  it  has  also 
been  practised  occasionally  by  other  Surgeons,  e.g.  Mr.  Davies-Colley, 
Mr.  Bryant,  and  Mr.  James  West,  of  Birmingham,  each  having  con- 
tributed a  case.  In  1872  Mr.  Lnnd  excised 
the  astragalus,  thus  ha^-ing  proceeded  upon 
the  same  principle  of  operation,  in  a  case 
where  the  equinus  was  worse  than  the  varas 
deformity. 

Extending  this  method  of  treatment  to 
talipes  equinus,  of  intractable  character,  Mr. 
Davy  (1877)  excised  a  wedge-shaped  portion 
of  the  tarsal  arch  (Fig.  584),  in  a  case  which 
had  lasted  for  nineteen  years.  The  wedge 
from  the  dorsum  to  the  sole  of  the  foot  in- 
cluded portions  of  the  astragalus,  os  calcis, 
scaphoid  and  cuboid  bones.  But  the  patient 
died  from  septica?mia,  two  weeks  after  this 
operation. 

Elbow-.totnt. — This  joint   appears  to  be, 

and  certainly  in  my  own  experience  has  been, 

not  unfrequently  amenable  to  treatment  Avith- 

out  operative  interfei-ence — in  the  destructive 

stage  of  inflammatory  disease,  from  ulceration  of  the  articiilar  cartilages. 

The  natural  cure  by  anchylosis  supervenes  more  readily,  apparently, 

than  in  other  joints  ;  and  fibrous  union  usually  occurring,  a  movable 

joint  and  useful  limb  is  the  result. 

The  following  case,  which  came  under  my  care,  is  so  good  an  ex- 
ample of  this  mode  of  cure,  that  its  history  seems  worthy  of  notice. 

Mrs.  P ,  aged  forty,  states   (1857)  that  in  1840,  seventeen  years 

ago,  a  heavy  door  slamming,  struck  her  left  elbow  on  the  outer  side. 
Some  pain  and  swelling  followed,  which  gradually  subsided.  Pain,  how- 
ever, was  felt  occasionally,  after  using  the  arm,  during  the  next  six  j-ears. 
Then  the  forearm  gradually  became  bent  on  the  arm,  but  the  limb 
could  be  forcibly  straightened.  In  1865  she  had  rheumatic  fever  ; 
tbe  injured  joint  was  first  affected  with  acute  pain  and  swelling,  and 
other  joints  subsequently.  The  swelling  of  the  elbow  proceeded  to 
abscess,  which  broke  and  discharged  matter  ;  leaving  seven  sinus- 
openings,  of  which  two  in  front,  and  three  behind  the  joint,  remained 
open  for  the  next  two  years.  During  ten  months  of  this  period,  she 
could  not  lift  her  arm  to  her  head,  nor  feed  herself  with  it.  In  1857 
the  sinuses  had  all  closed,  except  one  which  discharged  slightly,  a 
little  below  the  head  of  the  radius, — a  not  uncommon  situation  of 
opening  in  disease  of  the  elbow-joint.  The  patient's  general  health 
remained  good  ;  at  least,  there  was  no  approach  to  exhau.stion.  Having 
regard  to  the  quiescent  state  of  the  joint,  and  the  satisfactory  state  of 
the  constitutional  condition,  it  appeared  probable  that  if  suflBcient 
power  of  nutrition  could  be  evoked,  anchylosis  would  ensue.  The 
result  more  than  fulfilled  my  anticipation.  After  three  months'  treat- 
ment, by  rest,  strapping  with  the  emplastrum  ammoniaci  cum  hydrar- 
gyro,  tonics  and  diet — my  usual  course  of  treatment  for  curable  joint- 
disease — fibrous  anchylosis  had  taken  place  effectually,  and  there  was 
limited  motion  in  the  joint.  Improvement  gradually  continued,  and 
the  range  of  motion  increased.     In  1861   the  patient  could  roll  paste 
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without  pain  or  inconvenience  ;  she  could  lift  a  nine-gallon  barrel  of 
beer  and  set  it  on  "  tbrall,"  and  she  could  make  a  bed,  shaking  the 
mattress  or  feather-bed  without  affecting  the  elbow.  Weather,  or  the 
east  wdnd,  sometimes  gave  ber  slight  rheumatic  twinges  in  the  joint. 
In  April,  1865,  the  joint  was  neither  painful  nor  swollen ;  all  the 
sinuses  had  firmly  and  permanently  closed,  leaving  the  bony  outline 
of  the  natural  articulation  only  somewhat  enlarged  and  irregular  in 
shape.  She  could  flex  the  forearm  to  an  acute  angle  with  the  arm,  and 
both  pronation  and  supination  were  perfect.  The  action  of  the  hand 
and  fingers  completed  the  perfect  use  of  the  arm. 

The  Conditions  of  Elbow-joint  Disease  appropriate  for  Excision. — 
The  three  conditions  which  severally  determine  the  propriety  of 
escision  with  regard  to  the  joints  in  general,  are  applicable  to  the 
elbow-joint. 

(1.)  Functional  inutility  of  the  limb,  depending  on  disease  of  the 
joint,  having  resulted  in  destruction  of  the  ar- 
ticular cartilages,  witbout  the  supervention  of 
anchylosis,  will  always  justify  excision  (Fig. 
585)  ;  care  being  taken  that  the  constitutional 
condition  shall  not,  if  possible,  have  approached 
to  exhaustion.  But  the  degree  of  reserve- 
power  requisite  for  recovery  is  much  less  than 
after  excision  of  the  knee  or  hip,  owing  to  the 
average  period  of  reparation  being  less  by 
one-half,  or  about  six  weeks  instead  of  at  least 
three  months. 

(2.)  Osseous  anchylosis,  and  particularly  in  connection  with  a  use- 
less position  of  the  limb,  wdll  also  justify  excision. 

(3.)  The  structural  conditions  of  disease  pertaining  to  the  elbow- 
joint,  w^hich  specially  affect  the  propriety  of  its  excision,  relate  to  the 
extent  of  hone  destroyed  by  disease.  The  limits  of  excision  of  the 
elbow-joint  are  not  restricted  by  two  of  the  three 
considerations  respecting  the  knee-joint.  Thus, 
the  length  of  the  portions  of  bone  removed  from 
the  elbow  is  comparatively  unimportant,  tbe  cor- 
responding loss  of  length  in  the  arm  not  much, 
impairing  tbe  use  of  this  member  eventually  ;  nor 
is  it  of  consequence,  therefore,  to  observe  the  epi- 
physial lines  as  affecting  the  subsequent  growtb 
of  the  bones.  But  it  is  equally  requisite  in  tbe 
elbow,  as  in  tbe  knee,  to  preserve  sufficiently  wide 
surfaces  for  the  formation  of  an  adequately  secure 
union  :  in  the  one  case,  with  ligamentous  mobility ; 
in  the  other,  with  osseous  consolidation. 

The  removal  of  only  a  thin  superficial  section 
of  the  articular  ends  of  the  bones  in  the  elbow- 
joint,  leaving  tbe  section  ends  too  nearly  in  con- 
tact, is  apt  to  be  followed  by  osseous  union  and 
an  unsuccessful  result  of  the  operation.  On  the 
other  hand,  any  new  bone  which  may  not  unfre- 

quently  bave  been  produced  in  the  form  of  a  spiculated  enlargement 

of  tbe  articular  ends  above  their  diseased  portions,  and  thereby  limiting 
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the  disease,  should  not  be  included  in  the  excision  (Fig.  586).  The 
importance  of  observing  this  limitation  of  the  operation  is  particularly 
urged  by  Mr.  Butcher  in  his  work  on  "  Operative  and  Conservative 
Surgery." 

Operation. — Excision  of  the  elbow- joint,  for  disease,  was  originally 
performed  by  Justamond,  of  the  Westminster  Hospital,  in  1775, — as  a 
partial  operation,  in  which  the  olecranon  and  two  inches  of  the  ulna 
were  removed ;  complete  excision  was  first 
performed  by  Moreau,  senior,  in  1794,  and 
by  Moreau,  junior,  in  1797  ;  but  the  opera- 
tion attracted  little  attention  until  it  was 
revived  by  Stansfield,  Chorley,  and  Hey,  of 
Leeds,  in  1818-19  ;  and  especially  by  Syme 
in  1830  ;  since  which  period  it  has  been  more 
generally  practised  than  the  excision  of  any 
other  joint  for  disease. 

The  operation  is  thus  performed, — a 
single  linear  incision  I,  longitudinally  over 
the  centre  of  the  joint,  and  of  sufficient 
length,  to  turn  out  the  bones,  is  preferable 
to  any  other,  in  relation  to  a  speedy  recovery 
after  operation.  Other  forms  of  incision 
•offer  certain  special  operative  advantages. 
An  H  shape  exposes  the  bones  more  readily, 
on  reflecting  the  flaps,  thus  marked  out, 
upwards  and  do^\Tiwards  (Fig.  587).  A 
— |-shaped  incision,  with  the  vertical  line 
parallel  to  and  a  little  outside  the  ulnar 
nerve,  allows  of  its  being  more  surely 
guarded  or  drawn  inwards,  by  a  curved  retractor  in  the  hands  of  an 
assistant.  In  either  case,  the  transverse  lines  of  these  incisions 
should  be  made  across  the  end  of  the  olecranon  from  condyle  to 
condyle  ;  or  nearly  to  the  inner  condyle,  in  the  latter  form  of  incision  ; 
and  thus  the  joint  is  laid  open.  But  the  single  longitudinal  incision 
is  now,  I  believe,  generally  practised,  and  I  rarely  find  any  other  more 
convenient.  With  a  little  detachment  of  the  integument  on  either 
side,  the  knife  is  entered  transversely  above  the  olecranon,  dividing 
the  tendon  of  the  triceps, — the  ulnar  nerve  being  protected  ;  the  ole- 
cranon process  must  then  be  sawn  off  transversely,  and  by  forcibly 
flexing  the  arm  and,  perhaps,  dividing  the  lateral  ligaments  with  a 
light  touch  of  the  knife,  the  articular  surfaces  of  the  three  bones  are 
fully  protruded  and  exposed.  Mr.  Maunder  has  shown  the  importance 
of  preserving  the  structures  between  the  external  condyle  and  the 
olecranon,  consisting  of  the  outer  portion  of  the  triceps  with  its  tendi- 
nous prolongation,  tlie  fascia,  and  the  anconeus  muscle,  forming  a 
continuous  band ;  whereby  active  extension  of  the  foi-earm  may  be 
secured.  The  articular  surface  of  the  humerus,  between  the  condyles, 
is  excised  by  means  of  Butcher's  saw  (see  Fig.  587)  ;  and  the  sigmoid 
surface  of  the  ulna  and  head  of  the  radius,  in  like  manner,  or  removed 
with  pliers,  or  simply  gouged.  The  latter  two  bones  should  not  be 
removed  below  the  insertions  of  the  brachialis  anticus  and  biceps 
muscles  ;  for  thus  the  brachial  artery  will  be  protected  by  the  inter- 
vening brachialis  muscle  from  any  fair  risk  of  injury,  in  removing 
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these  portions  of  bone ;  and,  by  preserving  the  insertions  of  both 
muscles,  the  voluntary  flexion  of  the  elbow,  eventually,  is  rendered  far 
more  complete.  When  requisite,  a  more  extensive  excision  may  be 
made,  by  applying  the  saw  above  the  condyles  of  the  humerus  across 
the  olecranon  fossa  ;  and  below,  just  beneath  the  lesser  sigmoid  cavity 
of  the  ulna,  including  the  head  of  the  radius  at  that  line.  Any  sur- 
rounding out-growth  of  bone,  resulting  from  exuberant  reparative 
action,  must  not  be  mistaken  for  dis- 
ease ;  it  should  not  be  included  in  the 
excision.  But  any  thickened  synovial 
membrane  may  be  dissected  out.  The 
line  of  incision  having  been  closed 
with  sutures,  the  arm  is  placed  semi- 
flexed on  an  angular  splint  (Fig.  588)  ; 
or  it  may  be  simply  laid  upon  a  pillow, 
with  a  sand-bag  on  either  side  of  the 
forearm,  just  to  steady  the  part.  This 
plan  of  after-treatment,  without  any 
splint,  was,  I  believe,  first  tried  in  my 
own  practice.  It  offers  the  advantage 
of  being  attended  with  less  swelling 
and  tension  around  the  elbow,  than 
when  a  splint  is  used,  with  an  inter- 
rupted bandage  ;  and  union,  therefore, 
pi-ogresses  more  favourably.  To  in- 
sui'e  the  formation  of  fibrous  or  flexible  union  only,  passive  motion 
should  be  gradually  commenced  when  such  reparation  is  established  ; 
say,  in  three  or  four  weeks. 

Ees^dts  of  Excision  of  Elbow-joint. —  (1.)  In  relation  to  Life,  or 
the  Mortality. — Three  general  conclusions  may  be  drawn  from  the 
results  of  one  large  collection  of  cases ;  those  in  the  Hospitals  of  the 
United  Kingdom,  and  the  practice  of  individual  Surgeons.  (1)  A 
less  mortality  than  that  of  any  joint-excision  in  the  lower  extremity ; 
and  in  the  upper  extremity  also,  so  far  as  statistics  hitherto  collected 
supply  the  data  for  comparison.  (2)  An  average  mortality  of  1  in 
8,  or  12  per  cent. ;  or  even  much  lower, — about  1  in  15,  or  about  7 
per  cent.  (3)  A  very  different  mortality  in  the  hands  of  individual 
Surgeons. 

The  collection  of  cases,  by  Dr.  Hodges,  amounts  to  119 ;  of  these, 
15  died, — 1  in  8,  or  12  per  cent. 

Author's  Collection. 

(1.)  Royal  Infirmary,  Edinburgh;  period,  1865-69.  (Per  Mr.  P.  H.  Watson.) 
Number  of  cases,  62  :  recoveries,  50 ;  deaths,  12. 

(2.)  Liverpool  Royal  Infirmary ;  period,  five  years,  1870.  (Per  Mr.  W.  J. 
Cleaver.)  Number  of  cases,  30 :  recoveries,  29 ;  deaths,  1.  Amputations  after 
excision,  1 :  recoveries,  1. 

(3.)  St.  Bartholomew's  Hospital ;  period,  1866-70.  (Per  Mr.  Callander.)  Num- 
ber of  cases,  19:  recoveries,  17;  deaths,  2.  Amputations  after  excision,  2  :  re- 
coveries, 1 ;  deaths,  1. 

(4.)  Gay's  Hospital ;  period,  1864-69.  (Per  Mr.  T.  Bryant,  from  Dr.  Steel, 
superintendent.)     Number  of  cases,  19  :  recoveries,  17  ;  deaths,  2. 

(5.)   Chalmers'  Hospital,  Edinburgh;  period,  six  years,  1870.     (Per  Mr.  P.  H. 


Royal  Free  Hospital.     Patient  convalescent. 


72  SPECIAL    PATHOLOGY   AND    SURGERY. 

Watson.)     Number  of  cases,  15:  recoveries,  14;  deaths,  1.    Re-excisions,  1:  re- 
coveries, 1. 

(6.)  London  Hospital ;  period,  five  years,  1870.     (Per  Mr.  McCarthy.)    Number 
of  cases,  14 :  recoveries,  12 ;  deaths,  2. 

(7.)  King's  College  Hospital ;  period,  five  years,  1870.    (Per  the  house  surgeon.) 
Number  of  cases,  12  :  recoveries,  11 ;  deaths,  1. 

(8.)  Westminster  Hospital;  period,  five  years,  1870.  (Per  Mr.  F.  Mason.) 
Number  of  cases,  12  :  recoveries,  12. 

(9.)  Charing  Cross  Hospital;  period,  1860-65.  (Per  Mr.  Hancock.)  Number  of 
cases,  8  :  I'ecoveries,  8. 

(10.)  St.  Mary's  Hospital ;  period,  five  years,  1870.  (Per  Mr.  Gascoyen.)  Num- 
oer  of  cases,  8  :  recoveries,  8. 

(11.)  Royal  Free  Hospital;  period,  seven  years,  1870.  Number  of  cases,  7 : 
recoveries,  6  ;  deaths,  1. 

(12.)  Royal  Sea-Bathing  Infirmary,  Margate  ;  period,  five  years,  1870.  (Per  Mr. 
J.  R.  Clouting.)   Number  of  cases,  6  :  recoveries,  6.    Re-excisions,  2 :  recoveries,  2. 

(13.)  St.  Thomas's  Hospital;  period,  1866-70.  (Per  Mr.  F.  Churchill.)  Number 
of  cases,  4  :  recoveries,  4. 

(14.)  Royal  Albert  Hospital,  Devonport;  period,  five  years,  1870.  (Per  Mr 
W.  P.  Swain.)     Number  of  cases,  2:  recoveries,  2. 

(15.)  Great  Northern  Hospital;  period,  five  years,  1870.  (Per  Mr.  J.  Willis.) 
Number  of  cases,  1 :  recoveries,  1. 

Compared  with  Mortality  of  Amputation  of  the  Arm. — By  Malgaigne's 
statistics  from  the  Parisian  Hospitals  we  find,  of  sixty-one  cases  for 
disease,  four  deaths  resulting,  or  6'5  per  cent. ; — a  lower  mortality  than 
that  after  excision  of  the  elbow-joint.  But  the  statistical  results  from 
University  College  Hospital,  furnished  by  Mr.  Erichsen,  show  a  far 
higher  mortality  after  amputation.  Of  eighteen  cases  of  amputation  of 
the  shoulder  and  arm  for  disease,  five  died,  or  27' 7  per  cent. 

(2.)  State  of  the  Limb. — Of  the  104  recoveries  out  of  119  cases,  the 
majority  {minus  fifteen  amputation  cases)  had  useful  limbs,  as  proved 
by  the  patient  being  able  to  resume  his  ordinary  avocations ;  but  the 
details  given  respecting  the  kind  and  extent  of  motions  left  are  not 
exact. 

The  average  duration  of  the  process  of  recovery  cannot  be  gathered 
from  recorded  cases.  In  three  or  four  weeks  generally,  passive  motion 
may  be  commenced,  and  fibrous  union  be  completed  in  about  six  weeks; 
a  more  rapid  progress  by  half  the  average  period  requisite  for  osseous 
union,  after  excision  of  the  corresponding  joint  in  the  lower  limb — 
the  knee. 

The  resulting  state  of  the  joint  is  commonly  fibrous  and  flexible 
union,  rarely  osseous  and  fixed  anchylosis  ;  the  former,  of  course,  being 
the  result  desired.  '  In  an  interesting  case,  which  Mr.  Sjone  had  the 
opportunity  of  dissecting  nine  years  after  the  operation  of  excision  of 
the  elbow,  for  injury,  the  ulna  was  found  united  to  the  humerus  by 
ligament,  while  the  end  of  the  radius  was  polished  off,  and  played  on 
the  humerus  and  ulna,  a  material  like  cartilage  being  interposed.  The 
ends  of  the  bones  of  the  forearm  were  locked  in  by  two  processes  pro- 
jecting downwards  from  the  humerus,  and  strong  lateral,  and  still 
stronger  anterior  and  posterior  ligaments,  also  bound  them  to  the  latter 
bone.  Dissections  of  several  cases,  after  successful  excision  of  the 
elbow,  may  be  found  in  Wagner  on  "  Repair  after  Re-section  ;  "  and  it 
w^ould  seem  that  the  general  result  is, — union  by  more  or  less  exten- 
sible ligament.  Flexion,  according  to  M.  Robert,  is  composed  of  two 
movements ;  the  forearm  being  first  drawn  up  to  the  humerus  by  the 
triceps,  and  then  flexed  by  the  action  of  the  biceps.    The  joint  becomes 


TYPICAL    CASES    OF    ELBOW-JOINT    EXCISION.  73 

nearly  as  useful  as  the  original  articulation.  Thus,  in  Mr.  Syme's  case, 
the  man — a  railway  guard — could  swing  hiraself  from  one  carriage  to 
another  while  the  train  was  in  motion,  with  the  injured  arm,  quite  as 
easily  and  securely  as  with  the  other;  and  in  one  of  Mr.  Batcher's 
cases,  the  man  could  lift  a  bucket  of  water,  holding  four  gallons,  and 
carry  it  to  and  fro,  or  lift  it  on  to  a  table  three  feet  high.  Then  again, 
the  freedom  of  the  anchylosis  for  the  more  delicate  movements  of  the 
forearm  and  hand,  was  well  exhibited  in  one  of  my  own  cases  (Case  1); 
a  milliner  and  dressmaker  who  could  work  with  her  needle  readily  and 
untiringly, — a  seven  years'  permanent  result  of  excision. 

Injury  of  the  ulnar  nerve — an  occasional  accident  during  the  opera- 
tion— is  followed  by  loss  of  sensation  in  the  little  finger  and  adjoining 
side  of  the  ring  finger,  with  perhaps  loss  of  motion  and  wasting  of  the 
finger ;  but  the  sense  of  touch  may  return,  and  the  other  ill  con- 
sequences cease,  apparently  by  reunion  of  the  wounded  nerve.  This 
accident,  judging  from  the  digital  paralysis,  happened  in  one  of  my 
own  cases, — that  of  the  milliner  just  mentioned;  but  the  symptoms 
passed  oli  entirely,  as  the  functional  use  of  the  finger  showed. 

He-excision  may  be  practised — as  in  the  knee — when  necessary, 
rather  than  resort  to  amputation ;  and  even  a  third  such  attempt  has, 
it  is  said,  been  made  with  good  results.  In  niy  table  of  Hospitals,  219 
cases ;  of  the  197  recoveries  from  the  primary  excision,  three  only  are 
noted  as  having  undergone  re-excision,  but  with  no  death.  Of  my  own 
cases,  in  the  first  five  I  had  to  re-excise  one,  and  with  a  thoroughly 
successful  result, — the  patient  resuming  his  occupation  as  a  postman. 

Secondary  Amputation. — Of  the  104  recoveries  after  excision,  in 
Hodges'  collection  of  119  cases,  fifteen  of  that  number  underwent 
amputation  subsequently.  From  the  collection  of  Hospitals,  we  learn 
that,  of  the  197  recoveries,  three  only  were  subjected  to  amputation, 
with  one  fatal  issue. 

The  following  cases  in  which  I  excised  the  elbow-joint,  for  disease, 
are  here  grouped  together,  as  exhibiting  the  most  essential  particulars 
relating  to  the  question  of  this  operation ;  and  the  permanent  results 
are  also  stated.  The  notes  from  which  I  have  drawn  up  these  abstracts 
were  carefully  taken,  excepting  in  the  first  case,  by  Mr.  T.  C.  Murphy, 
formerly  senior  house  surgeon  at  the  Royal  Free  Hospital. 

Typical    Cases   of  Elbow-joint   Excision.  —  Case    1.  —  Margaret 

R ,  set.  25.      Chronic  synovitis,  of  traumatic  origin,  one  and  a  half 

year's  duration,  one  year  and  two  months'  treatment.  Partial  ulcera- 
tion of  the  articular  cartilages  of  the  humerus,  ulna,  and  radius  ;  with 
semiflexed  position  of  the  limb.  Excision.  Recovery,  with  a  movable 
joint  and  useful  limb,  in  six  weeks.  Result  known  to  he  permanent  after 
seven  years. 

For  the  particulars  of  this  case  I  am  indebted  to  my  late  colleague, 
Mr.  John  D.  Hill,  then  senior  house  surgeon  in  the  Hospital. 

Case  2. — Thomas  H.  B ,  set.  29.     Chronic  synovitis,  of  traumatic 

origin,  one  year's  duration  and  treatment.  Ulceration  of  the  articular 
cartilages  oi  the  humerus,  ulna,  and  radius  ;  with  semiflexed  position  of 
the  limb.  Excision.  Recovery,  with  a  partially  movable  joint.  Subse- 
quent formation  of  abscess  and  sinuses.  Re-excision.  Recooery,  with  a 
movable  joint  and  a  limb  useful  in  flexion,  extension,  pronation,  and 
supination.  Result  known  to  he  permanent  after  one  year  and  four  months. 

Case  8. — Mary  M ,  set.  28.    Acute  synovitis,  of  traumatic  origin. 
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one  month's  duration.  Partial  ulceration  of  the  articular  cartilages  of 
the  humerus,  ulna,  and  radius,  with  subjacent  caries;  a  semiflexed 
position  of  the  limb  ;  excessive  and  paroxysmal  pain.  Excision. 
Becovenj,  Avith  a  movable  joint  by  passive  motion,  in  six  weeks. 
Result  known  to  be  permanent  after  one  year. 

Casg  4. — Jane  T ,  jet.  31.     Scrofulous  caries  of  the  ends  of  the 

humerus  and  ulna  in  the  elbow- joint.  Ulceration  of  the  articular  carti- 
lages, with  semiflexed  position  of  the  limb.  Excision.  Recovery,  with 
a  partially  movable  joint  by  passive  motion,  in  two  months.  Perma- 
nent result,  at  the  end  of  six  months,  uncertain. 

Case  5. — Lewis  P — --,  ast.  50.  Caries  of  the  olecranon,  of  idio- 
pathic origin,  ten  months'  duration  and  treatment ;  idiopathic  abscess 
opposite  the  outer  condyle  of  the  humerus,  six  years  previously. 
Carious  bone  gouged  out  of  the  olecranon.  The  joint  opened  in  this 
procedure.  Excision  of  the  olecranon  and  of  the  end  of  humerus. 
Recovery,  with  a  movable  joint. 

Shoulder-joint. — Disease  of  the  shoulder- joint  occurs  so  much  less 
frequently  than  that  of  other  joints,  as  to  considerably  restrict  the 
opportunities  for  clinical  observation  respecting  its  seat  of  origin,  the 
probabiLity  of  natural  anchylosis  ensuing,  or  the  necessity  for  operative 
interference  by  excision  to  bring  about  that  issue.  The  synovial  mem- 
brane, in  some  cases,  would  appear  to  be  the  seat  of  the  disease ;  and 
then,  suppuration  being  a  rare  event,  fibrous  anchylosis  usually  results. 
'  But  caries,  in  other  cases,  is  the  mode  of  origin, — affecting  the  head  of 
the  humerus,  less  commonly  the  glenoid  cavity,  or  only  secondarily 
and  partially  ;  and  then  natural  anchylosis  rarely  takes  place.  Caries, 
external  to  the  joint,  as  of  the  .coracoid  process,  the  acromion,  or 
spine  of  the  scapula,  must  not  be  confounded  with  disease  of  the 
shoulder-joint. 

Thus  maybe  recognized  as  indications  for  operation  the  following. 
Conditions  of  Shoulder-joint  Disease  appropriate  for  Excision  : — ■ 

(1.)  When  disease,  commencing  either  in  the 
synovial  membrane,  or  as  caries,  has  extended 
to  and  destroyed  the  articular  cartilages  of  the 
head  of  the  humerus,  or  of  the  glenoid  cavity 
of  the  scapula,  or  of  both  surfaces  ;  without  the 
supervention  of  anchylosis.  The  constitutional 
condition  should  not  have  advanced  to  exhaus- 
tion ;  although,  in  even  an  extreme  state  of 
hectic  and  emaciation,  recovery  after  excision 
of  the  shoulder- joint  is  more  probable  than  after 
such  operation  on  any  other  large  joint. 

iNecrosis  or  caries  of  the  head  of  the  humerus 
generally  necessitates  excision  of  this  portion  of 
bone  (Fig.  589)  ;  but  sometimes,  in  central  ne- 
crosis, the  sequestrum  can  be  extracted,  without 
excision.  Caries  or  necrosis  of  the  coracoid 
process,  or  of  the  acromion,  is,  of  course,  a  con- 
dition of  disease  not  requiring  excision  of  the  joint. 

(2.)  Osseous  anchylosis,  a  rare  condition,  with  perhaps  malposition 
of  the  limb,  would  scarcely  ever  justify  the  risk  of  excision. 

*  St.  Thomas's  Hospital  Mus.  Caries  of  the  head  of  the  humerus.  Excision. 
(Dr.  Mackellar.) 


Fig.  589. 
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The  amount  of  hone  to  be  removed  is  rarely  extensive ;  the  disease 
being  limited  usually  to  the  head  of  the  humerus,  while  the  glenoid 
cavity  is  comparatively  seldom  affected,  and  even  then  may  usually  be 
left  unto  ached,  or  only  scraped. 

Operation. — Excision  of  the  shoulder- joint,  for  disease,  is  commonly 
said  to  have  been  originated  by  Mr.  Charles  White,  of  Manchester,  in 
April,  1768.  He  had  previously  removed  the  head  of  the  humerus  on 
the  dead  subject ;  but  the  operation  in  question  consisted  in  removing 
the  upper  part  of  the  humerus  for  necrosis,  leaving  the  head  of  the 
bone  in  the  glenoid  cavity.  Similar  excisions  were  performed  by 
Yigaroux,  of  Montpellier,  in  1767,  and  perhaps  by  David,  of  Rouen. 
Ridewald,  in  April,  1770,  appears  to  have  first  removed  the  head  of 
the  humerus,  for  arthritic  disease,  the  patient  being  a  man,  fifty  years 
old,  in  a  wretched  condition  of  health  ;  secondary  amputation  was 
resorted  to  for  suppuration  and  hsemorrhage,  and  death  ensued.  This 
operation  was  followed  in  the  next  year,  1771,  by  another  case;  Mr. 
James  Bent,  of  Newcastle,  excised  the  head  of  the  humerus  for  caries, 
of  three  years'  standing,  and  with  entire  success.  In  the  same  year, 
the  operation  was  performed  by  Leutin ;  then,  iu  1778,  by  Mr.  Daniel 
Orred,  of  Chester ;  and  in  1786,  by  the  elder  Moreau, — a  complete 
excision  of  the  head  of  the  humerus,  the  glenoid  cavity,  and  a  portion 
of  the  acromion  ;  the  result  being  successful.  Mr,  Syme  revived  the 
operation  in  1826. 

An  elliptical  incision,  U,  exposes  the  joint  most  thoroughly  for 
examination,  and  facilitates  the  application  of  instruments  ;  but,  by 
severing  the  deltoid  muscle,  at  the  turn  of  the  incision,  the  voluntary 
abduction  of  the  arm,  subsequently,  is  much  impaired.  A  single 
longitudinal  incision  is  nearly  as  effectual,  and  avoids  the  after-dis- 
advantage referi-ed  to ;  or  a  ~i  or  a  T  incision  may  be  preferable ; 
and,  in  truth,  the  shape  of  the  flap  must  be  guided  by  the  state  of  the 
integument  with  regard  to  sinuses  or  otherwise.  Supposing  an  ellip- 
tical to  be  selected  : — A  bistoury  is  entered  at  the  posterior  border  of 
the  acromion,  and  carried  down  with  a  sweep  across  the  insertion  of  the 
deltoid,  upwards  to  the  inner  border  of  the 
coracoid  process.  The  flap,  embracing  the 
deltoid  muscle,  is  raised  by  a  few  touches 
with  the  knife ;  then,  the  external  rotator 
tendons  are  divided,  by  running  the  blade 
across  the  great  tuberosity  of  the  humerus  ; 
and,  by  slight  abduction  and  rotation  of 
the  arm  outwards,  the  tendon  of  the  sub- 
scapularis,  attached  to  the  small  tuberosity, 
is  touched  with  the  knife,  and  thus  the 
head  of  the  humerus  is  turned  out  of  the 
glenoid  cavity,  —  the  capsular  ligament 
having  disappeared.  Or,  the  single  linear 
incision  may  be  made  on  the  inner  aspect 
of  the  joint,  between  the  acromion  and 
coracoid  processes  of  the  scapula,  where 
the  head  of  the  humerus  is  most  prominent. 
The  head  of  the  bone  is  then  exposed,  and 
presented  in  like  manner ;  the  soft  parts 
being  well  retracted  by  an  assistant  with  a  curved  retractor  on  either 
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side,  while  just  freeing  the  muscular  attachments  (Fig.  590).  Then, 
protecting  the  soft  parts  and  long  tendon  of  the  biceps  with  a  spatula 
on  the  inner  aspect  of  the  bone,  the  saw  is  applied  below  the  diseased 
portion.  The  head,  neck,  and  proximate  part  of  the  shaft  may  be 
thus  removed ;  avoiding,  if  possible,  the  circumflex  arteries.  Any 
carious  portion  of  the  glenoid  cavity  may  be  scraped  with  a  gouge. 
As  a  rule,  with  very  rare  exceptions,  the  glenoid  cavity  should  not  be 
excised.  The  flap  is  replaced,  or  the  linear  incision  closed,  and  retained 
by  sutures ;  and  the  arm,  "with  an  axillary  pad,  may  be  bound  to  the 
chest,  as  for  fractured  clavicle  ;  or  supported  on  a  pillow,  extending  as 
a  splint  from  the  axilla.  Subsequently,  the  forearm  must  be  supported 
in  a  sling,  and  the  arm  gradually  brought  into  useful  motion. 

Results  of  Excision  of  the  Slioulder-joint . — (1 .)  In  relation  to  Life,  or 
the  Mortality . — Statistics  are  not,  at  present,  sufticiently  comprehensive 
to  establish  more  than  one  general  conclusion  respecting  this  question. 
The  average  mortality  appears  to  be  1  in  5,  or  6  ;  20  per  cent.,  or 
about  16  percent.,  respectively.  Of  50  cases,  collected  by  Dr.  Hodges, 
8  died  ;  1  in  6,  or  about  16  per  cent.  ;  and  in  7  of  the  8  fatal  cases,  the 
glenoid  cavity  had  been  interfered  with.  Of  the  30  cases  in  the 
Hospital  collection  below,  the  death-i'ate  was  nearly  1  in  4,  or  25  per 
cent.  Culbertson's  collection  of  cases,  amounting  to  115,  with  21 
deaths,  shows  a  mortality  of  only  18'2  per  cent.  Compared  Avith 
amputation  at  the  shoulder-joint  for  disease,  the  average  mortality  is 
about  equal, — 1  in  4  or  5,  25  or  20  per  cent. 

Authors  Collection. 

(1.)  Eoyal  Infirmary,  Edinburgh;  period,  1865-69.  (Per  Mr.  P.  H.  Watson.) 
Number  of  cases,  10  :  recoveries,  7  ;  deaths,  3. 

(2.)  Liverpool  Royal  Infirmary ;  period,  five  years,  1870.  (Per  Mr.  W.  J.  Cleaver.) 
Kumber  of  cases,  7  :  recoveries,  6  ;  deaths,  1. 

(3.)  Loudon  Hospital ;  period,  five  years,  1870.  (Per  Mr.  J.  McCarthy.)  Num- 
ber of  cases,  3  :  recoveries,  1 ;  deaths,  2. 

(4.)  Westminster  Hospital:  period,  five  years,  1870.  (Per  Mr.  F.  Mason.) 
Number  of  cases,  3  :  recoveries,  3. 

(5.)  St.  Bartholomew's  Hospital ;  period,  1866-70.  (Per  Mi-.  Callender.)  Num- 
ber of  cases,  2  :  recoveries,  1 ;  deaths,  1. 

(6.)  Guy's  Hospital;  period,  1864-69.  (Per  Mr.  T.  Bryant,  from  Dr.  Steel, 
superintendent.)     Number  of  cases,  2  :  recoveries,  2. 

(7.)  St.  Thomas's  Hospital ;  period,  1866-70.  (Per  Mr.  P.  Churchill.)  Number 
of  cases,  1 :  recoveries,  1. 

(8.)  Charing  Cross  Hospital ;  period,  1865-70.  (Per  Mr.  Hancock.)  Number 
of  cases,  1  :  recoveries,  1. 

(9.)  Eoyal  Free  Hospital ;  period,  1865-70.  Number  of  cases,  1 :  recoveries,  1. 
(10.)  King's  College  Hospital ;  St.  Mary's  Hospital ;  Great  Northern  Hospital ; 
Eoyal  Albert  Hospital,  Devonport ;  Chalmers'  Hospital,  Edinburgh;  Eoyal  Sea- 
Bathing  Infirmary,  Margate ;  period,  each  five  years,  1870.     No  cases. 

(2.)  State  of  the  Limh. — In  four  of  the  fifty  cases  collected  by 
Hodges,  the  operation  was  unsuccessful ;  leaving  a  balance  of  forty- 
six  successful  cases. 

The  average  period  of  recovery,  Avith  some  use  of  the  limb,  as  calcu- 
lated from  thirty-one  of  the  cases,  Avas  four  months  ;  "  a  much  longer 
period,  hoAvever,  than  this  elapsed,  before  the  limb  could  be  said  to 
become  really  serA-iceable." 

The  resulting  state  of  the  joint  Avould  seem  to  be,  that  the  limb 
can  never  be  eleA'ated  above  the  horizontal  line,  while  in  manv"  cases 
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it  hang's  down  without  any  power  whatever  in  the  deltoid,  at  a  greater 
or  less  distance  from,  the  scapula.  But  the  movements  of  flexion, 
extension,  and  adduction  are  usually  free ;  abduction  can  often  be 
effected  to  the  extent  of  raising  the  arm  considerably  from  the  side ; 
and  there  is  generally  sufficient  power  in  the  forearm  to  carry  heavy 
■weights,  and  perform  many  of  the  ordinary 
domestic  tasks.  The  arm  is,  therefore,  a 
very  useful  one,  irrespective  of  the  vast  im- 
portance of  preserving  the  hand,  and  thus 
the  person  is  enabled  to  foUoTv  many  of  the 
ordinary  trades.  I  have  succeeded  in  find- 
ing', among  the  pathological  collections  in 
London,  one  specimen,  in  which  a  complete 
new  articulation  having  formed  after  exci- 
sion of  the  shoulder- joint,  this  result  had 
stood  the  test  of  twenty  years'  service  (Fig. 
591). 

The  following  cases  well  illustrate  the  suc- 
cessful results  of  shoulder-joint  excision,  for 
disease.  I  have  narrated  the  first  case  from 
careful  clinical  notes  by  Mr.  T.  C.  Murphy. 

Case   1. — John    C ,  set.   21 ;    admitted   into   the    Royal    Free 

Hospital,  July  30th,  1870.  The  patient,  of  naturally  good  constitu- 
tion, had  never  suffered  from  rheumatism  ;  but  for  the  last  two  years 
he  had  habitually  drank  hard.  At  about  the  commencement  of  that 
period  he  was  struck  with  a  stick  on  the  rig'ht  shoulder  ;  three  months 
afterwards,  a  small  abscess  formed  at  the  anterior  miargin  of  the  axilla. 
It  was  opened,  and  has  continued  to  discharge  ever  since.  The  arm. 
gradually  became  more  fixed  and  dra'wn  to  the  side.  In  the  course  of 
six  months,  a  large  abscess,  the  size  of  a  fist,  formed  under  the  spine 
of  the  scapula  ;  this  was  opened  at  St.  Bartholomew's  Hospital.  Other 
abscesses  have  since  formed ;  so  that,  on  admission,  the  shoulder 
presented  considerable  enlai'gement,  and  seven  sinus-openings— three 
posteriorly,  two  externally  thi-ough  the  deltoid  muscle,  and  two  an- 
teriorly in  the  angle  of  the  axilla.  From  the  date  of  injury  up  to  the 
present  time,  the  joint  has  been  painless,  unless  the  arm  was  forcibly 
moved.  The  general  health  is  much  reduced  by  the  profuse  and  long- 
continued  discharge.  I  therefore  endeavoured  to  restore  the  patient, 
as  far  as  possible,  constitutionally  and  locally,  by  a  sustaining  diet  and 
rest  of  the  joint ;  and,  as  he  retrogressed  occasionally,  from  attacks 
of  diarrhoea,  I  postponed  interference,  watching  the  most  favourable 
opportunity  for  operation.  At  length,  after  two  months  and  a  half  of 
this  manoeuvring,  on  October  loth,  I  excised  the  joint ;  performing 
the  operation  by  the  elliptical  incision,  so  as  to  embrace  and  raise  the 
deltoid  muscle,  thus  to  thoroughly  expose  the  whole  joint.  The  rem- 
nant head  of  the  humerus  was  sawn  through  below  the  great  tubero- 
sity;  observing  my  usual  precaution,  in  all  joint-excisions,  not  to 
detach  the  vascular  connection  of  the  surrounding  integument,  and 
making  the  section  just  level  with  its  attachment.  The  glenoid 
cavity,  denuded  of  cartilage,  was  slightly  scraped  and  freshened  with 
a  gouge.  Torsion  of  one  or  tw^o  small  vessels,  and  one  ligature, 
sufficed  to  arrest  the  trifling  hasmorrhage.  The  flap  being  laid  down, 
*  Roy.  Coll.  Surg.  Mus.,  923d. 
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and  closed  by  a  few  points  of  suture,  no  retentive  splint  was  applied ; 
an  axillary  pad,  and  a  bandage  as  for  fractured  clavicle,  kept  the 
osseous  surfaces  in  apposition,  and  the  arm  on  the  chest.  The  wound 
healed  throughout  by  primary  union,  discharging  only  from  its  angles, 
while  the  sinus-openings  gradually  dried  up.  The  result,  at  the  end 
of  about  six  weeks,  was  a  freely  movable  joint  in  all  directions — cir- 
cumduction and  rotation ;  with  power  to  perform  these  movements, 
but  only  to  a  limited  extent  that  of  raising  the  arm  by  abduction 
horizontally.  The  general  health  had  so  far  improved  that,  regaining 
some  flesh  and  strength,  the  patient  became  cheerful,  and  said  "  he 
felt  better  than  he  had  done  for  years."  He  left  his  bed  daily.  Sub- 
sequently, however,  attacks  of  diarrhosa  recurred  from  time  to  time, 
and  the  abdomen  became  tumid  and  tympanitic ;  enlargement  of  the 
liver,  assumed  to  ainse  from  amyloid  or  albuminous  degeneration,  was 
diagnosed  by  my  colleague,  Dr.  Cockle,  under  whose  care  the  patient 
remained.  He  died  from  this  organic  disease  on  February  4th,  three 
and  a  half  months  after  the  operation,  from  which  he  had  entirely 
recovered,  and  with  a  freely  movable  joint.  P.-M.  examination  verified 
the  diagnosis,  and  the  articulation  was  a  perfect  specimen  of  a  new 
ball-and-socket  joint ;  an  entire  capsular  ligament  had  formed,  and 
the  section  end  of  the  humerus  moved  freely  on  the  glenoid  cavity 
of  the  scapula — in  circumduction  and  rotation. 

Case   2. — E.    F ,    ast.    17,   a   young  lady,  the  daughter   of    a 

practitioner  well  known  in  this  metropolis.  I  was  invited  by  him 
(January,  1871)  to  witness  the  result  in  this  case,  and  I  am  thus 
enabled  of  my  knowledge  to  speak  to  its  perfect  and  permanent 
success  ;  at  the  same  time,  he  communicated  the  following  important 
particulars  to  me  respecting  its  history : — Six  years  ago,  when  this 
young  lady  was  between  ten  and  eleven  years  of  years,  she  apparently 
took  cold  while  resting  on  a  seat  in  Hyde  Park.  Her  previous  health 
having  been  always  good,  and  as  she  had  never  received  any  injury  to 
the  shoulder,  this  was  the  only  assignable  cause  of  what  took  place. 
The  right  shoulder-joint  became  very  painful,  and  acute  inflammation 
set  in,  followed  by  fi'ee  suppuration  in  forty-eight  hours.  Dr.  Sibson 
saw  the  case,  and  then,  by  his  recommendation,  ]\[r.  Samuel  Lane,  who 
immediately  opened  the  abscess.  It  continued  to  discharge  copiously, 
for  two  months  ;  so  abundantly,  indeed,  that  the  father,  who  measured 
with  a  half-ounce  spoon  the  quantity  of  matter  discharged  from  day 
to  day,  thus  calculated  that  the  patient  lost,  during  this  short  period, 
three  gallons  of  pus.  Her  constitutional  condition  accordingly  was 
much  reduced.  Then,  two  months  from  the  date  of  apparent  origin, 
Mr.  Lane  excised  the  shoulder-joint,  assisted  by  Mr.  James  Lane  and 
Mr.  Gascoyen,  Mr.  Pollock  and  the  father  also  being  present.  A  longi- 
tudinal incision  was  made  on  the  front  of  the  humerus,  apparently  at 
the  inner  border  of  the  deltoid  muscle,  from  opposite  the  coracoid  pro- 
cess downwards  to  about  three  inches  in  extent,  and  a  short  transverse 
cut  superiorly  ;  forming  a  T-shaped  incision.  Two  inches  and  a  half 
of  the  humerus  were  removed,  and  the  glenoid  cavity,  in  a  deeply 
carious  state,  was  freely  gouged.  The  patient  made  an  uninterrupted 
recovery  ;  as  reparation  took  place,  the  appetite  became  voracious,  and 
assimilation  equally  active.  Nourishing  food — meat,  eggs,  milk,  with 
port  wine,  champagne,  porter,  etc.,  were  taken  eagerly  at  freq^uent 
intervals,  by  day,  and  even  in  the  night.     Being  naturally  intelligent. 
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she  declined  anv  tonic  medicine,  as  she  felt  her  flesh  and  strength 
returning  ;  her  suggestive  remark  being — "  Which  do  you  think  will 
do  me  the  most  good,  that  which  I  like,  or  what  I  don't  like  ?  "  The 
voice  of  N^ature,  thus  proclaimed  by  Nature's  child,  was  heeded.  She 
made  a  complete  recovery,  and  the  result  is — that,  although  the  arm  is 
four  inches  shorter  than  its  fellow,  she  moves  it  freely  backwards  and 
forwards,  without,  however,  the  power  to  raise  it  horizontally,  unless 
aided  by  the  left  hand.  The  motions  of  the  forearm  are  perfect,  so 
that  she  can  work  readily,  write,  or  play  the  piano.  The  limb  is,  there- 
fore, a  most  useful  one,  and  this  result  has  now  been  permanently 
established  by  thirteen  years'  service  (1878). 

Wrist. — Excision  of  the  wrist  comprises,  properly  speaking,  not 
only  the  removal  of  the  articulatory  portions  forming  the  radio-carpal 
articulation,  or  wrist-joint,  but  also  the  carpus,  and  bases  of  the 
metacarpal  bones  ;  this  extent  of  excision  differing  from  that  of  the 
analogous  operation  on  the  ankle-joint,  which  is  restricted  to  the  re- 
moval of  the  articulatory  portions  of  the  tibia  and  fibula  with  that  of 
the  astragalus. 

Conditions  of  Wrist-disease  appropriate  for  Excision. — Partial  or 
complete  disease  of  the  wrist  cannot  be  referred,  like  that  of  the  larger 
and  more  simple  joints,  to  an  independent  origin,  either  in  the  synovial 
membranes,  three  in  number,  or  in  the  bones  of  the  wrist.  The  lower 
articular  end  of  the  radius,  and  that  of  the  ulna,  which  in  relation  to 
excision  is  associated  with  the  wrist ;  the  carpus  below,  consisting  of 
eight  bones,  in  two  ranges  of  four  in  each  ;  and  the  bases  of  the  five 
metacarpal  bones  ;  are  all  so  contiguous,  as  to  obscure  the  precise  seat 
of  origin  in  caries  affecting  the  ■v\Tist.  Then  again,  the  three  synovial 
membranes  are  as  one,  in  relation  to  the  origin  of  disease  in  the  form 
of  synovitis  ; — the  membranous  investment  of  the  radio-carpal  articu- 
lation, which  sometimes  communicates  with  that  of  the  radio-ulnar 
articulation  throug'h  a  perforation  in  the  intervening  triangular  fibro- 
cartilage  ;  the  investment  between  the  two  ranges  of  carpal  bones, 
with  its  two  prolongations  upwards,  and  sometimes  extending  into  the 
synovial  membrane  of  the  radio-carpal  articulation,  and  the  three  pro- 
longations downwards  which  always  extend  to  and  invest  the  four 
inner  carpo-metacarpal  articulations  ;  and  the  separate  synovial  sac  for 
this  articulation  in  the  thumb. 

The  natural  cure  by  anchylosis  is  deserving  of  far  more  special 
consideration  than  has  hitherto  been  given  to  the  conditions  favour- 
able to  this  result,  as  the  alternative  preferable  to  an  operation,  which 
at  the  best  is  somewhat  complicated,  and  liable  to  miscarry.  But 
experience  in  this  direction  is  very  limited.  I  have  had  one  excellent 
case  of  this  kind,  the  particulars  of  which  I  cannot  find  in  my  large 
accumulation  of  notes. 

Caries  of  the  wrist  appears  to  be  generally  of  scrofulous,  and  thence 
constitutional  origin — excited  perhaps  by  some  injury,  of  apparently 
trifling  character,  as  a  sprain;  while  synovitis  seems  to  have  another 
constitutional  origin,  probably  as  chronic  rheumatism. 

Thus,  we  recognize  as  conditions  of  disease  for  excision  : — 

(1.)  Scrofulous  caries  of  the  wrist ;  often  involving  the  lower  arti- 
cular ends  of  the  radius  and  ulna,  the  whole  of  the  carpal  bones,  and 
the  bases  of  the  metacarpal  bones,  in  a  state  of  extensive  caries. 

(2.)    Chronic  synovitis,  of  perhaps  more  limited  extent,  but  leading 
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to  caries  and  destruction  of  the  articulations  (Fig.  592).  In  the  speci- 
men here  figured,  rheumatic  arthritis  had  pro- 
duced the  usual  ossific  deposit  around  the 
joints  affected. 

The  aviount  of  hone  to  be  removed,  as  being 
apparently  diseased,  may  vary  according  to 
the  character  and  extent  of  the  disease.  Thus, 
excision  might  include  the  lower  ends  of  the  • 
radius  and  ulna,  with  the  adjoining  carpal 
bones, — in  the  wrist- joint ;  or  the  bases  of 
some  or  all  of  the  metacarpal  bones.  But 
Professor  Lister  insists  on  the  complete  extii-- 
pation  of  the  wrist,  in  all  cases — from  the 
lower  ends  of  the  radius  and  ulna  to  the  bases 
of  the  five  metacarpal  bones,  inclusive  ;  the 
disease,  however  limited  it  may  appear,  being 
apt  to  recur  in  the  articulatory  portions  left 
by  a  partial  operation. 

Operation. — Excision  of  the  wrist  was 
originally  performed  by  the  younger  Moreau, 
at  the  close  of  the  last  century ;  subsequently,  by  a  German  Surgeon, 
Dietz,  in  1839;  and  then  again  by  Heyfelder,  of  Erlangen,  in  1849; 
but  in  this  country  the  operation  was  revived  by  Sir  Wilham  Fergus- 
son,  in  August,  1851.  Since  that  period,  it  has  been  resorted  to  by 
Mr.  Simon,  Mr.  Erichsen,  the  late  Mr.  Stanley,  and  Mr.  Butcher,  of 
Dublin ;  and  practised  especially  by  Professor  Lister,  who  has  devised 
a  particular  method  of  operation, -^for  complete  excision  of  the  wrist. 
Partial  excision  consists  in  the  removal  of  only  one  or  two  of  the 
carpal  bones,  or  other  limited  portions  of  the  bones,  forming  the  WT-ist. 
This  procedure  can  be  readily  effected  by  slitting  up  any  fistulous 
aperture  leading  to  the  carious  bones,  and  extracting  it  by  bone-nippers 
and  forceps. 

Gowplete  excision  may  be  performed  in  either  of  three  ways.  The 
choice  of  method  is  mainly  determined  by  the  consideration  of  difficulty 
in  removing  the  affected  bones,  without  dividing  the  extensor  tendons 
of  the  fingers  and  thumb ;  the  supinator  tendon,  radial  and  ulnar 
extensor  tendons  inserted  into  the  bases  of  the  metacarpal  bones, 
being  comparatively  unimportant,  in  consequence  of  the  firm  fibrous 
anchylosis  of  the  wrist  after  operation,  if  the  result  be  successful. 

First  method. — :A  curvilinear  incision  is  made,  extending  from  just 
above  the  styloid  process  of  the  radius,  downwards  across  the  back  of 
the  wrist,  and  upwards  to  the  same  level  above  the  styloid  process 
of  the  nlna;  the  flap  of  integument  is  reflected,  carefully  avoiding  the 
extensor  tendons  of  the  fingers,  and  those  of  the  thumb,  on  the  ulnar 
half  and  external  border  of  the  radius.  Then,  dividing  the  supinator 
tendon,  and  the  two  extensor  tendons  of  the  carpus,  and  flexing  the 
wrist,  the  radio-carpal  articulation  is  opened ;  and,  while  the  other 
extensor  tendons  referred  to  are  drawn  aside  with  a  curved  retractor 
by  an  assistant,  the  articular  ends  of  the  radius  and  ulna,  the  carpal 
bones,  and  bases  of  the  metacarpus,  are  successively  removed  by  a 
small  saw  or  cutting-pliers  introduced  transversely. 

Second  metliod. — Two  lateral  longitudinal  incisions  are  made,  one 
*  St.  Bartholomew's  Hosp.  Mus.,  2,  23. 
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on  tlie  ulnar,  the  other  on  the  radial,  side  of  the  wrist ;  thus  readily 
avoiding  the  extensor  tendons  of  the  flugers,  and  that  of  the  second 
joint  of  ih.e  thumb.  The  operation  is  then  continued  as  before,  and 
completed  bj  excising  the  bones  in  the  same  manner. 

A  single  ulnar  incision  is  deemed  sufficient  by  Sir  W.  Fergusson, 
and  as  the  best  mode  of  operation.  But  this  does  not  allow  of  easily 
getting  at  the  large  articular  end  of  the  radius. 

Professor  Lister  has  particularly  pointed  out  that  there  are  two 
obvious  and  important  objections  to  the  lateral  method,  which  some- 
what resembles  that  which  he  has  devised.  Firstly,  the  radial  in- 
cision is  so  placed,  as  probably  to  sacrifice  the  extensor  tendon  of  the 
metacarpal  bone,  and  that  of  the  second  joint,  of  the  thumb.  Secondly, 
with  regard  to  the  bones,  that  in  dividing  them,  an  unnecessarily  large 
amount  of  bone  is  removed  from  the  radius  and  ulna,  and  from  the 
metacarpus, — a  loss  of  length  and  breadth  which  interrupts  the  pro- 
cess of  consolidation,  and  results  in  a  more  narrow  wrist  and  impaired 
strength  of  the  hand.  Moreover,  that  the  bones  being  divided  in  situ, 
some  portion  of  the  disease  may  probably  be  left  behind. 

To  obviate  these  difficulties  in  performing  the  excision,  and  to 
avoid  the  tendons  requisite  for  the  efficient  use  of  the  hand  and  fingers, 
another  method  of  operation  has  been  proposed  and  practised  by  Pro- 
fessor Lister.  It  consists  in  two  essential  peculiarities : — the  radial 
incision  is  so  placed,  on  the  dorsal  aspect  of  the  radius,  as  to  avoid  the 
tendons  which  are  otherwise  liable  to  be  implicated — the  extensor  ossis 
metacarpi  pollicis,  and  the  extensor  secundi  internodii ;  while  the 
limited,  but  complete,  excision  of  the  bones  is  accomplished  by  first 
removing  the  carpus,  and  then  the  articular  ends  of  the  radius  and 
ulna,  and  the  bases  of  the  five  metacarpal  bones.  This  procedure  is 
confessedly  complicated  in  its  detail — "consisting  of  a  series  of  opera- 
tions, each  one  of  which  must  be  executed  with  scrupulous  care,"  and 
it  demands  accurate  anatomical  knowledge — an  objection  of  no  reason- 
able weight ;  the  operation  is  also  tedious  to  the  Surgeon  in  its  per- 
formance, and  protracted  for  the  endurance  of  the  patient  even  under 
the  influence  of  chloroform.  These  apparent  objections,  as  to  the 
nature  of  the  operation  itself  and  its  performance,  would,  however, 
seem  to  be  entirely  overruled  by  its  more  successful  results,  as  compared 
with  the  simple  procedures  already  noticed. 

Third  tnethod,  or  Lister's  Operation. — Chloroform  having  been  admi- 
nistered, a  tourniquet  is  placed  upon  the  limb  to  prevent  oozing  of 
blood,  which  would  interfere  with  the  careful  scrutiny  to  which  the 
bones  must  be  subjected.  Any  adhesions  of  the  tendons  are  tho- 
roughly broken  down  by  freely  moving  all  the  articulations  of  the 
hand.  The  radial  incision  is  then  made  (Fig.  -593).  It  commences 
above  at  the  middle  of  the  dorsal  aspect  of  the  radius,  on  a  level  with 
the  styloid  process,  this  being  as  close  to  the  angle  where  the  tendons 
of  'the  secundi  internodii  pollicis  and  indicator  meet,  as  it  is  safe  to 
go.  At  first,  it  is  directed  towards  the  inner  side  of  the  metacarpo- 
phalangeal articulation  of  the  thumb,  running  parallel  to  the  tendon 
of  the  extensor  secundi  internodii ;  but,  on  reaching  the  line  of  the 
radial  border  of  the  metacarpal  bone  of  the  forefinger,  it  is  carried 
downwards  longitudinally  for  half  the  length  of  that  bone,  thus 
avoiding  the  radial  artery,  which  lies  somewhat  to  the  outer  side. 
These  directions  will  be  found  to  serve,  however  much  the  parts  may 
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be  obscured  by  inflammatory  thickening.     Next,  the  soft  parts  at  the 
radial  side  of  the  incision  are  detached  from  the  bones  with  the  knife, 

guided  by  the  thumb-nail ;  so  as  to 
divide  the  tendon  of  the  extensor 
carpi  radialis  longior  at  its  insertion 
into  the  base  of  the  second  metacar- 
pal bone,  and  raise  it,  along  with 
that  of  the  extensor  carpi  radialis 
brevior  previously  cut  across,  and  the 
extensor  seciindi  internodii,  while 
the  radial  artery  is  thrast  somewhat 
outwards.  Then,  the  trapezium  is 
detached  from  the  rest  of  the  carpus, 
by  means  of  cutting-pliers  applied 
in  a  line  with  the  longitudinal  part 
of  the  incision,  but  the  removal  of 
this  bone  is  postponed  until  the  rest 
of  the  carpus  has  been  taken  away, 
when  it  can  be  dissected  out  without 
much  difficulty;  the  one  procedure 
also  not  endang-erinof  the  radial 
artery,  the  other  having  that  risk. 
The  soft  parts  on  the  idnar  side  of  the  incision  are  dissected  up  from 
the  carpus  as  far  as  may  be  convenient,  the  remainder  being  raised 
by  the  second  or  ulnar  incision. 

This  incision,  a  free  one,  should  commence  at  least  two  inches 
above  the  end  of  the  ulna,  immediately  anterior  to  the  bone ;  it  is 
carried  down  between  it  and  the  flexor  carpi  ulnaris,  and  onwards  in  a 
straight  line  to  the  middle  of  the  fifth  metacarpal  bone  at  its  palmar 
aspect.  The  dorsal  lip  of  this  incision  is  raised,  and  the  tendon  of  the 
extensor  carpi  ulnaris  is  cut  at  its  insertion  into  the  base  of  the  fifth 
metacarpal  bone,  and  is  dissected  up  from  its  groove  in  the  ulna, 
without  isolating  it  from  the  integuments,  which  would  endanger  its 
vitality.  Then  the  extensor  tendons  of  the  fingers  are  readily  sepa- 
rated from  the  carpus,  the  hand  being  bent  back  to  relax  them,  and 
the  dorsal  and  iyiternal  lateral  ligaments  of  the  wrist-joint  are  divided ; 
leaving  the  connections  of  the  tendons  with  the  radius  undisturbed. 
The  anterior  surface  of  the  ulna  is  cleared,  turning  the  knife  towards 
the  bone  to  avoid  the  artery  and  nerve,  the  articulation  of  the  pisiform 
bone  is  opened — if  not  already  done  in  making  the  incision — and  the 
flexor  tendons  are  separated  from  the  carpus,  the  hand  being  depressed 
to  relax  them.  To  accomplish  this,  the  process  of  the  unciform  bone 
must  be  clipped  off  with  pliers,  but  the  pisiform  bone  is  left  attached 
to  the  tendon  of  the  flexor  carpi  ulnaris.  In  raising  the  tendons,  the 
knife  must  not  pass  below  the  bases  of  the  metacarpal  bones,  to  avoid 
wounding  the  deep  palmar  arch.  The  anterior  ligament  of  the  wrist- 
joint  is  now  divided.  Then,  introducing  the  pliers,  the  junction 
between  the  carpus  and  the  metacarpus  is  severed,  thus  completely 

*  Diagram  of  parts  concerned,  and  radial  incision,  in  excision  of  the  wrist. — A, 
radial  artery;  b,  extensor  secundi  internodii  pollicis  ;  c,  indicator;  D,  extensor  com- 
munis digitorum  ;  E,  extensor  minimi  digiti;  r,  extensor  primi  internodii  pollicis; 
G,  extensor  ossis  metacarpi  pollicis;  H,  extensor  carpi  radialis  longior;  i,  extensor 
carpi  radialis  brevior  ;   K,  extensor  carpi  ulnaris  ;   L  L,  radial  incision.     (Lister.) 
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detaching  the  whole  carptis,  which  is  extracted  en  masse  with  seques- 
trum-forceps,— leaving  the  trapezium 
and  pisiform  bones  (Fig.  594). 

The  ends  of  the  radius  and  ulna 
are  now  made  to  protrude,  from  the 
ulnar  incision,  by  everting  the  hand  ; 
and  according  to  their  state  of  caries 
on  examination,  the  articular  surfaces 
only,  or  a  larger  portion  of  the  bones, 
should  be  excised.  The  head  of  the 
ulna  may  be  sawn  obliquely,  removing 
the  articular  surface,  but  leaving  the 
styloid  process,  and  the  ulna,  therefore, 
of  the  same  length  as  the  radius  ;  a 
provision  for  the  subsequent  symme- 
try and  steadiness  of  the  hand,  as  the 
angular  interval  between  the  bones 
becomes  filled  up  by  fresh  ossific  de- 
posit. The  end  of  the  radius  is  then 
excised,  by  sawing  off  a  thin  slice, 
parallel  to  the  general  direction  of 
the  inferior  articular  surface.  In  doing  this,  the  tendons  in  their 
grooves  on  the  dorsal  aspect  of  the  bone  need  not  be  disturbed  ;  it  is 
sufficient  to  remove  the  bevelled  ungrooved  part  of  the  bone-end,  and 
thus  the  extensor  secundi  internodii  pollicis  may  never  come  into  view. 
This  may  seem  a  refinement ;  but  the  freedom  with  which  the  thumb 
and  fingers  can  be  extended,  even  within  a  day  or  two  after  the 
operation,  when  this  point  is  attended  to,  shows  its  importance.  The 
articular  facet  on  the  ulnar  side  of  the  radius  is  then  clipped  off  with 
bone-nippers,  applied  longitudinally.  In  excising  the  ends  of  the 
ulna  and  radius  successively,  it  is  far  better  to  take  away  too  much 
bone  than  too  little ;  a  useful  hand  resulting  in  spite  of  very  extensive 
excision.  The  bases  of  the  tnetacarpal  hones  must  then  be  examined  and 
excised,  saving  as  much  bone  as  possible,  but  clipping  off  their  articular 
surfaces  transversely  and  laterally  ;  even,  when  necessary,  drilling  the 
shaft  into  a  hollow  tube.  The  second  and  third  bones  are  most  easily 
reached  from  the  radial  incision,  the  fourth  and  fifth  from  the  ulnar 
side.  Next,  the  trapezium  is  seized  with  a  strong  pair  of  forceps  and 
dissected  out,  carefully  avoiding  the  tendon  of  the  flexor  carpi  radialis, 
which  lies  firmly  bound  into  the  groove  on  the  palmar  aspect  of  this 
bone,  and  turning  the  knife  close  to  the  bone  elsewhere  to  avoid 
wounding  the  radial  artery.  Having  removed  the  trapezium,  the  base 
of  the  metacarpal  bone  of  the  thumb  is  pushed  up  and  its  articular 
surface  clipped  off ;  thus  preventing  the  risk  of  recun^ent  disease,  and 
reducing  the  thumb  in  length  to  the  same  extent  as  the  fingers. 
Lastly,  the  pisiform  bone  should  be  examined,  and  its  articular  surface 
clipped  off ;  the  rest  of  the  bone  is  left,  if  sound,  as  it  retains  the  in- 
sertion of  the  flexor  carpi  ulnaris,  and  gives  attachment  to  the  anterior 
annular  ligament ;  if  unsound,  the  bone  must  be  removed  entirely. 
In  this  operation,  the  extensors  of  the  carpus  are  the  only  tendons 

*  Diagram  showing  upper  and  lower  lines,  and  portions  of  bone  included,  for 
excision  of  the  wrist. — A,  deep  palmar  arch  ;  B,  trapezium ;  c,  articular  surface  of 
head  of  ulna.      (Lister.) 


84 


SPECIAL   PATHOLOGY   AND    SURGERY. 


necessarily  divided ;  the  flexor  carpi  radialis  escapes,  being  connected 
with  the  second  metacarpal  bone  beloiv  its  base,  and  the  flexor  carpi 
ulnaris  is  left  attached  to  the  pisiform  bone.  All  the  flexors  and 
extensors  of  the  fingers,  and  all  the  extensors  of  the  thumb,  should  be 
uninjured,  and  undisturbed  beyond  what  is  absolutely  necessary  for 
the  operation  of  excision. 

On  removing  the  tourniquet,  any  hsemorrhage  can  be  readily 
arrested  by  torsion  or  ligature.  The  radial  incision  is  closed  by 
sutures,  and  also  the  ulnar  incision  at  its  ends,  leaving  the  middle 
portion  open  for  the  introduction  of  lint  to  allow  free  exit  of  the 
purulent  discharge  which  necessarily  follows. 

The  hand  is  placed  on  a  suitable  splint,  extending  up  the  forearm, 
and  secured  by  a  bandage.  The  most  convenient  form  is  an  ordinary 
wooden  splint,  with  an  obtuse-angled  piece  of  thick  cork  cemented  to 
the  palmar  poi'tion  by  means  of  fused  gutta-percha,  and  with  a  bar  of 
cork  struck  on  transversely  to  the  under  surface  of  the  splint  so  as  to 
project  at  the  side.  Lister's  splint,  thus  constructed  (Fig.  595),  pos- 
sesses certain  important  advantages.  The  hand  lies  semiflexed,  which 
is  its  natural  position  of  repose ;  the  fingers  are  midway  between 
flexion  and  extension,  into  which  it  is  necessary  to  bring  them  by  daily 

Fig.  595. 


passive  movements  ;  while  a  certain  range  of  voluntary  motion  is  also 
permitted,  which,  the  patient  should  be  encouraged  to  exercise  fre- 
quently during  the  day.  Then  again,  this  position  is  best  adapted  for 
allowing  the  extensors  of  the  carpus  to  acquire  fresh  attachments ; 
and,  the  palm  resting  on  the  sloping  surface  of  cork,  the  sphnt  cannot 
slip  upwards  ;  nor  downwards,  secured  by  turns  of  the  bandage  around 
the  transverse  bar  of  cork.  This  appendage  to  the  splint  specially 
keeps  the  thumb  in  position ;  it  is  thus  allowed  to  fall  below  the  level 
of  the  rest  of  the  hand,  so  as  to  be  most  serviceable  for  opposition  to 
the  fingers  ;  while  the  tendency  to  adduction  of  the  thumb  towards  the 
index  finger  is  prevented  by  a  thick  pad  of  lint  placed  in  the  angle 
between  the  two,  under  the  turns  of  bandage  around  the  transverse 
bar  of  cork.  The  palmar  piece  of  cork  should  be  hollowed  out  to 
receive  the  ball  of  the  thumb. 

After-treatment. — Two  principles  must  be  kept  in  view,  in  order  to 
obtain  a  successful  result.  Firstly,  to  procure  firm  anchylosis  of  the 
wrist,  by  retaining  it  in  a  fixed  position  during  the  process  of  consoli- 
dation— for  a  period  averaging  six  or  seven  weeks.  Secondly,  at  the 
same  time,  to  maintain  the  flexibility  of  the  fingers  and  thumb  daily  ; 
commencing  flexion  on  the  second  day,  whether  inflammation  has 
subsided  or  not.  In  executing  these  movements,  each  finger  should  be 
both  flexed  and  extended  to  the  full  degree,  while  the  connected 
metacarpal  bone  is  held  quite  steady,  so  as  not  to  disturb  the  wrist. 
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Both  these  principles  are  provided  for  hy  the  peculiar  construction  of 
the  splint,  and  Professor  Lister  attaches  more  importance  to  their 
fulfilment,  in  the  after-treatment,  than  to  his  method  of  operation. 

Pronation  and  supination,  also,  must  not  long  be  neglected ;  and 
as  the  new  wrist  acquires  firmness,  flexion  and  extension,  abduction 
and  adduction  should  be  occasionally  encouraged.  The  period  during 
which  passive  motion  should  be  practised  may  be  resolved  into  this 
rule;  it  must  continue  until  the  disposition  to  contract  adhesions  finally 
ceases — a  few  weeks  or  a  few  months. 

When  the  patient  leaves  his  bed,  and  carries  his  arm  in  a  sling,  the 
weight  of  the  hand  will  make  it  gradually  droop  to  the  ulnar  side ;  a 
tendency  which  is  best  counteracted  by  affixing  two  ledges  of  gutta- 
percha to  the  ulnar  side  of  the  splint — one  to  support  the  border  of  the 
hand,  and  the  other  to  prevent  any  lateral  shifting  of  the  splint.  As 
the  hand  acquires  strength,  more  free  play  for  the  fingers  should  be 
allowed,  by  cutting  away  the  splint  up  to  the  knuckles,  leaving  only  the 
palm  supported.  Some  support  must  be  continued  until  the  patient 
feels  the  wrist  as  strong  without  it  as  with  it.  Earlier  disuse  of 
this  support  would  assuredly  undo  the  work  of  previous  manage- 
ment, and  lead  to  an  unsuccessful  result.  A  year,  or  even  two,  of 
such  finishing-off  support  may  be  required  to  gain  the  most  useful 
hand. 

.  Results. — Fifteen  cases  of  Wrist-Excision  are  recorded  by  Lister, 
as  from  his  own  practice.  Of  these  cases,  twelve  were  successful ; 
recovery  taking  place,  and  with  a  hand  more  or  less  completely  useful 
in  its  varied  movements  of  the  fingers  and  thumb,  and  with  combined 
strength  and  flexibility  of  the  wrist.  In  one  case  the  result  was 
doubtful  at  the  time  of  the  report — four  months  after  operation.  In 
the  remaining  two  cases,  death  ensued,  though  not  directly  from  the 
operation ;  one  patient  dying,  at  the  end  of  seven  weeks,  from 
advanced  phthisis  and  other  complaints ;  the  other  patient,  after  re- 
excision  about  six  months  subsequent  to  the  original  operation,  lived 
yet  two  months  longer,  when  death  occurred  from  phlebitis  and 
pyaemia.  Secondary  haemorrhage,  or  any  other  bad  symptom  immedi- 
ately referable  to  the  operation,  occurred  in  not  a  single  instance.  This 
method  of  operation  has  been  adopted  at  a  very  early  period  of  life ;  a 
case  being  recorded  by  Mr.  John  Fagan,  of  Belfast  Royal  Hospital,  in 
which  he  thus  excised  the  wrist  of  a  child  six  years  old ;  and  with  con- 
siderable restoration  of  the  functions  of  the  hand,  this  successful  result 
being  permanent  three  years  after  operation.  (Brit.  Med.  Journ.,  May 
22nd,  1880.) 

Other  and  simple  methods  of  operation  have  hitherto  rarely  proved 
successful ;  the  resiilts  having  been,  in  the  majority  of  the  few 
instances  recorded,  either  a  stiff  and  useless  hand,  or  recurrence  of 
the  disease  and  secondary  ampiitation. 

Yet  it  may  fairly  be  doubted  whether  the  superior  results  attained 
by  Lister's  method  have  not  been  due — as  he  himself  acknowledges — ■ 
more  to  the  pi'inciples  on  which  the  aj^er- treatment  was  conducted, 
than  to  the  plan  and  performance  of  the  operation.  This  conclusion 
seems  to  be  established  by  two  significant  facts  in  the  history  of 
Lister's  cases — that  the  period  of  recovery  and  the  resulting  con- 
dition of  the  hand  were  about  equal  in  his  earlier  and  later  cases,  while 
the  method  of  operation  was  different. 
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Professor  Spence — bj  a  method  of  excision  apparently  similar 
to  Lister's — lias  operated  in  eight  cases ;  two  underwent  secondary 
amputation  of  the  forearm,  bat  in  none  of  the  cases  was  the  result  fatal. 

Author's  Collection. 

(1.)  Eoyal  Infirmary,  Edinburgb ;  period,  1865-69.  (Per  Mr.  P.  H.  Watson.) 
Number  of  cases,  12  :  recoveries,  9 ;  deatlis,  3. 

(2.)  Liverpool  Royal  Infirmary;  period,  five  years,  1870.  (Per  Mr.  W.  .1. 
Cleaver.)     Number  of  cases,  6  :  recoveries,  G. 

(3.)  Chalmers'  Hospital,  Edinburgh  ;  period,  six  years,  1870.  (Per  Mr.  P.  H. 
Watson.)     Number  of  cases,  5  :  recoveries,  4 ;  deaths,  1. 

(4.)  London  Hospital ;  period,  five  years,  1870.  (Per  Mr.  J.  McCarthy.)  Num- 
ber of  cases,  3  :  recoveries,  2;  deaths,  1.   Amputations  after  excision,  1 :  recoveries,  1. 

(5.)  King's  College  Hospital ;  period,  five  years,  1870.  (Per  the  house 
surgeon.)     Number  of  cases,  3  :  recoveries,  3. 

(6.)  St.  Thomas's  Hospital  j  period,  1866-70.  (Per  Mr.  F.  Churchill.)  Number 
of  cases,  1 :  recoveries,  1. 

(7.)  St.  Bartholomevv-'s  Hospital ;  period,  1866-70.  (Per  Mr.  Callender.) 
Number  of  cases,  1  :  deaths,  1. 

(8.)  Eoyal  Free  Hospital;  period,  five  years,  1870.  Number  of  cases,  1 : 
recoveries,  1. 

(9.)  Guy's  Hospital:  Westminster  Hospital;  Charing  Cross  Hospital;  St. 
Mary's  Hospital ;  Great  Northern  Hospital ;  Royal  Albert  Hospital,  Devonport ; 
Royal  Sea-BatMng  Infirmary,  Margate.;  period,  each  five  years,  1870.     No  cases. 

The  Hand  may  often  be  subjected  very  advantageously  to  various 
operations  of  Excision,  both  in  regard  to  the  Metacarpal  Bones,  and 
the  Phalangeal  Bones  of  the  Fingers. 

The  conditions  of  Disease  appropriate  for  Excision  are  precisely 
analogous  with  respect  to  any  such  operation  on  these  bones  of  the 
hand,  as  in  the  corresponding  bones  of  the  foot.  The  articular  ends, 
or  the  whole,  of  several  or  of  single  bones,  of  the  metacarpus  or  of  the 
fingers,  may  thus  be  removed;  instead  oP  having  recourse  to  amputa- 
tion of  portions  of  the  hand,  which  would  unnecessarily  include  sound 
portions  of  this  precious  member.  But  the  choice  of  either  operation 
of  removal,  and  the  plan  and  performance  of  the  procedure,  must  be 
determined  by  the  kind  and  extent  of  disease,  in  each  particular  case. 
A  very  suggestive  case  of  excision  does  much  credit  to  Mr.  Royes  Bell, 
of  King's  College  Hospital.  He  removed  the  proximal  phalanx  of  the 
right  thumb,  with  an  enchondromatous  tumour  which  involved  the 
whole  of  this  bone.  The  incision  was  made  along  the  dorsal  aspect  of 
the  phalanx,  but  without  dividing  the  tendons ;  and  the  result  of  this 
operation  was  so  successful,  that  the  girl  could  use  her  thumb  in  sewing 
and  writing  with  perfect  freedom.      (See  Lancet,  1872,  vol.  ii.  p.  846.) 

Excision  of  the  Joints,  for  Injury. 

Excision  of  the  Knee-joint,  for  Injury. — The  operation  of  knee- 
joint  excision,  for  injury  to  the  joint,  can  only  be  suitable  in  certain 
conditions,  intermediate  between  those  which  admit  of  cure  without 
any  operative  interference,  and  those  which  should  be  subjected  to 
amputation  of  the  thigh.  Such  injuries  are  more  frequently  too  ex- 
tensive, both  in  regard  to  the  joint  and  surrounding  soft  parts,  to 
admit  even  of  excision,  and  must  be  submitted  to  amputation, — which 
operation,  therefore,  for  injury,  is  an  alternative  procedure.  But  the 
constitutional  condition  will  very  probably  be  far  more  favourable  in 
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extensive  injury,  than  in  extensive  disease, — the  former  occurring  often 
to  persons  in  high  health,  and  not  when  the  constitutional  reserve- 
power,  necessary  for  the  long  process  of  reparation  after  excision, 
has  been  reduced  by  long-continued  pain  or  exhausted  by  discharge 
and  hectic  fever.  Hence,  this  piimary  consideration  with  reference 
to  the  operation,  as  for  disease,  may  probably  be  altogether  omitted 
in  selecting  excision  rather  than  amputation  for  ^        „    ^ 

injury  to  the  joint.     The  question  of  operation 
arises  more  commonly  in  Military  than  in  Civil  .„,  ^ 

practice.  '' 

Conditions  of  Injury  appropriate  for  Excision.  XIMI        "'-^^ 

— (1.)   Lacerated  wounds  of  the  joint.     Punc-  ^\\ 

tured   wound  may  allow   of   closure,  and  the  W 

treatment    for    consequent    synovitis.      In  the  /'■    "^^Sl 

event  of  inflammatory  disease,  thus  of  traumatic 
origin,  hav^ing  terminated  in  destruction  of  the  /u'jfe 
articular  cartilages,  without  the  supervention  W# 
of  anchylosis,  the  propriety  of  excision  must  be 
determined  by  the  same  consideration  as  with 
reference  to  idiopathic  disease  of  the  joint- 
namely,  the  measure  of  constitutional  reserve- 
power. 

(2.)  Compound  fracture  involving  the  joint. 

(3.)  Compound  dislocation  of  the  joint. 

(4.)  Gunshot  wounds  of  the  knee-joint  may 
comprise  one  or  more  of  these  conditions,  with 
perhaps,  as  a  complication,  the  addition  of  a  foreign  body  in,  or  near 
to,  the  joint  (Fig.  596). 

The  operation  is  performed  in  accordance  with  the  directions 
already  given,  when  the  joint  is  diseased;  the  incision  being  modified 
conformably  to  the  state  of  the  integument  in  injury  of  the  joint. 

The  after-treatment  also  is  the  same,  as  to  the  retentive  appliances, 
and  their  reapplication  from  time  to  time,  only  as  occasion  may 
absolutely  render  necessary ;  but  the  more  severe  inflammation  apt  to 
arise  after  excision  for  injury,  must  be  promptly  met  by  more  actively 
repressive  measures. 

Results. — Cases  of  knee-joint  excision  for  injury  have  been  far  less 
numerous  than  for  disease ;  and  insufficient  to  establish  any  general 
conclusions  as  to  mortality  or  secondary  amputation. 

Cases  of  lacerated  wound  of  the  joint,  for  which  the  operation  has 
been  performed,  may  be  noticed  ;  one  in  the  practice  of  Mr.  Kempe,  of 
Exeter,  the  patient  aged  thirty,  and  the  result  perfectly  successful,  at 
the  end  of  a  year  the  patient  being  able  to  load  a  railway  van ;  and 
in  another  case  excision  was  resorted  to  by  the  late  Mr.  Price,  as  a 
secondary  operation, — ^the  patient,  six  years  old,  having  two  months 
previously  sustained  an  extensive  laceration  of  the  knee-joint  by  a 
cart-wheel,  followed  by  profuse  suppuration  and  buiTosving  sinus, — 
yet  apparently  the  result  was  most  successful. 

In  a  case  of.  punctured  wound  of  the  knee-joint,  by  a  needle,  result- 

*  St.  Thomas's  Hosjd.  Mns.,  A.  126^.  Bones  of  a  knee-joint.  A  conical  ball  has 
perforated  the  apex  of  the  patella,  producing  a  starred  fracture.  The  ball  is  lodged 
between  the  condyles  of  the  femur,  "vvhich  it  has  split  apart.  Some  new  bone  has 
been  formed  in  the  shaft  of  the  femur.     Presented  by  Sir  W.  MacCormac. 
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ing  in  anchylosis  with  dislocation,  at  the  end  of  one  j^ear  and  four 
months,  Sir  William  Fergusson  excised  the  joint;  the  patient  recovering 
with  a  shortened  but  perfectly  straight  limb. 

Cases  of  compound  frachcre  of  the  knee-joint,  for  which  excision  was 
practised,  have  yielded  some  encouraging  results.  Dr.  Watson  per- 
formed the  operation  in  a  case  of  compound,  comminuted  fracture  of 
the  patella,  with  impaction  of  the  fragments  into  the  end  of  the  femiir ; 
but  death  ensued.  Mr.  Crompton,  however,  in  a  case  of  compound 
fracture  of  the  condyle  of  the  femur,  had  a  successfal  result  to  the 
operation ;  and,  in  a  case  of  forcible  separation  of  the  lower  epiphysis 
from  the  shaft  of  the  femur,  the  patient  being  aged  fifteen,  sloughing 
and  protrusion  of  the  end  of  the  femur  took  place,  for  which  Mr. 
Canton  excised  the  joint,  and  with  a  perfectly  successful  result.  In  a 
similar  case,  the  same  Surgeon  ha\T.ng  performed  this  operation,  re- 
excision  of  a  further  protrusion  of  the  femur  was  practised  ;  and  fibrous 
anchylosis  with  a  useless  limb  resulting,  Mr.  Canton  amputated  the 
thigh,  and  the  patient  recovered. 

Compound  dislocation  of  the  knee-joint  will  rarely  admit  of  excision  ; 
owing  to  the  extent  of  disorganization,  amputation  may  be  imperative. 

Chcnshot  injury  to  the  knee-joint  has  not  unfrequently  allowed  of 
excision,  but  the  results  have  been  far  more  frequently  successful  in 
Civil  than  in  Military  practice.  Successful  cases  have  occurred  :  one 
at  the  London  Hospital,  under  the  care  of  Mr.  J.  Hutchinson  ;  another, 
at  the  General  Hospital,  Birmingham,  under  Mr.  Crompton ;  and 
M.  Spillmann  has  collected  the  history  of  thirteen  cases  of  knee-joint 
excision  in  Ci'V'il  practice,  for  gunshot  injury,  with  only  three  deaths. 
On  the  other  hand,  undei',  probably,  the  less  favourable  circumstances 
of  Military  practice,  the  operatioja.  has  been  deadly.  Of  twenty-one 
such  cases,  collected  by  M.  Spillmann,  nineteen  were  fatal.  During  the 
Crimean  War,  the  returns  of  excision  show  only  one  case  of  excision  of 
the  knee-joint,  and  with  a  fatal  issue.  In  the  Amai'ican  War,  the 
report  from  the  Surgeon- General's  department  presents  in  a  tabulated 
form  770  terminated  "cases  of  gunshot  wounds  of  the  knee-joint ;  in 
eleven  cases  of  excision,  only  two  recovered,  or  a  mortality  of  90  per 
cent.  ;  whilst  the  mortality  from  amputation  was  far  lower,— 73'43  per 
cent.,  though  still  a  very  melancholy  record.  Free  incisions  into  the 
joint  seem  to  have  succeeded  little  better  than  excision.  The  results  of 
the  operation,  as  collected  by  M.  Peniere,  are  very  impressive.  In  Civil 
practice,  of  seven  cases,  there  were  four  recoveries  and  three  deaths, 
or  1  in  2^  ;  whereas,  in  Military  practice,  of  twenty  cases,  three  only 
recovered  and  seventeen  died, — an  overwhelming  mortality.  All 
these  cases  are  taken  almost  exclusively  from  foreign  sources.  It 
would  appear,  therefore,  that  while  excision  of  the  knee-joint  for 
injury  may  be  less  successful  than  the  average  ininiinum  success  of  the 
operation  for  disease,  the  mortality  in  Military  practice  is  so  excessive, 
as  to  suggest  the  propriety  of  there  abandoning  the  operation  in  favour 
of  amputation  of  the  thigh.  More  recent  experience  during  the 
Franco-German  War,  would  apparently  dispute  this  conclusion ;  of 
nine  cases  submitted  to  excision,  for  gunshot  injury  of  the  knee-joint, 
the  results,  according  to  Gurlt's  report,  were  very  good,  or  good,  in 
eight,  or  88'9  per  cent.  ;  and  in  one  only,  bad, — so  far  indicating  an 
unfavourable  proportion  of  only  11  per  cent. 
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Author's  Collection. 

(1.)  Great  ISTortbern  Hospital;  period,  five  years,  1870.  (Per  Mr.  J.  Willis.) 
Number  of  cases,  2  :  recoveries,  2. 

(2.)  St.  Thomas's  Hospital ;  period,  1866-70.  (Per  Mr.  F.  Churchill.)  Number 
of  oases,  1  :  deaths,  1. 

(3.)  Eoyal  Free  Hospital;  period,  five  years,  1870.  Number  of  cases,  1  :  re- 
coveries, 1. 

(4.)  Royal  Infirmary,  Edinburgh  ;  period,  five  years,  1870.  (Per  Mr.  P.  H. 
Watson.)     Number  of  oases,  1 :  deaths,  1. 

(5.)  Chalmers'  Hospital,  Edinburgh;  pei-iod,  sis  years,  1870.  (Per  Mr.  P.  H. 
Watson.)     Number  of  cases,  1 :  deaths,  1. 

(6.)  Guy's  Hospital ;  St.  Bartholomew's  Hospital ;  London  Hospital ;  West- 
minster Hospital;  St.  Mary's  Hospital;  Charing  Cross  Hospital;  King's  College 
Hospital ;  Liverpool  Royal  Infirmary ;  Royal  Albert  Hospital,  Devonport ;  Royal  Sea- 
Bathing  Infirmary,  Margate  ;  period,  each  five  years,  1870.     No  cases. 

Excision  of  the  Hip- joint,  for  Injury. — This  operation,  like  that 
for  the  knee-joint  on  account  of  injury,  relates  more  to  Military  than 
to  Civil  practice.  It  was  first  performed,  as  reported  by  Oppenheim, 
at  the  battle  of  Eski-Arna-Utlar,  between  the  Russians  and  Turks,  on 
the  5th  of  May,  1829.  The  injury  was  that  of  a  gunshot  wound  of  the 
hip,  with  fracture  of  the  head  and  neck  of  the  femur  and  of  the  upper 
edge  of  the  cotyloid  cavity  ;  the  soft  parts  being  little  injured,  and  the 
nerves  and  large  vessels  untouched.  Death  took  place  after  the  seven- 
teenth day,  apparently,  however,  from  fright.  The  operation  was 
advocated  by  Guthrie ;  and  practised  during  the  Crimean  War,  both 
in  the  English  and  French  Hospitals. 

Conditions  of  Injury  appropriate  for  Excision. — (1.)  Compound 
Fracture  of  the  upper  part  of  the  femur,  and  perhaps  involving  the 
acetabulum. 

(2.)    Compound  dislocation  of  the  hip-joint — a  rare  form  of  injury. 

(8.)  Gunshot  wound  of  the  hip-joint ;  comprising  either  of  these 
conditions,  and  more  often  fracture  (Fig.  .597). 
The  diagnosis,  as  to  the  kind  and  extent  of 
injury,  may  be  very  difficult.  Possibly,  no 
shortening,  eversion,  or  crepitus,  and  little  loss 
of  power  to  remove  the  limb  in  flexion  or 
extension  ;  only  a  small  aperture  to  be  seen 
in  the  thigh,  before  or  behind,  with  no 
hsemorrhage,  and  no  pain  experienced  by  the 
patient. 

The  operation  of  excision  for  injury  is  per- 
formed in  the  same  way  as  for  disease,  modified 
only  by  the  state  of  the  integument.  After- 
treatment  also  requires  no  special  notice. 

Results. — In  the  Crimea,  of  the  fourteen 
cases  of  this  operation  in  the  English  Hospitals, 
only  one  recovered  ;  of  the  thirteen  cases  in 
the  French  Hospitals,  all  were  fatal  ;  and  in 
the  Schleswig-Holstein  campaign,  of  the  seven 
cases,  there  was  only  one  recovery.  In  the 
Franco- German  War,  Gurlt  gives  the  results  of 

four  cases,  which  seem  to  come  to  the  rescue  of  excision  for  gunshot 
injury  of  the  hip- joint ;  the  result  of  one  case  being  described  as  very 
good,  and  in  the  other  three  cases,  good. 


Fig.  597.* 
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The  successful  Crimean  case  had  been  operated  on  by  Dr.  O'Leary. 
A  fragment  of  shell  struck  the  great  trochanter  of  the  left  femur, 
producing  a  fracture,  which  commenced  close  to  the  head  of  the  bone, 
and  extended  do\vn\vards  and  forwards  between  the  two  trochanters, 
terminating  about  an  inch  and  a  quarter  below  the  lesser.  The  external 
wound  was  small.  The  head  of  the  femur  and  the  trochanters  were 
removed.  In  three  months  the  man  left  his  bed  on  crutches.  At  the 
end  of  six  months,  he  had  gradually  regained  the  use  of  his  limb,  and, 
some  time  afterwards,  was  seen  in  London  in  excellent  health. 

Although  an  almost  invariably  fatal  operation,  the  duration  of  life 
after  excision  shows  that  it  has  no  immediate  danger.  In  the  cases 
recorded,  one  of  the  patients  lived  five  weeks,  others  from  six  to 
seventeen  days,  and  only  one  for  so  short  a  period  as  twenty-two  hours. 

On  the  other  hand,  natural  recovery  is  almost  hopeless.  From 
gunshot  wound  of  the  hip-joint,  one  such  result  occurred  after  the 
battle  of  Solferino ;  and  another  was  seen  at  I^antes,  in  1830,  by 
M.  Boinet. 

Compared  with  Amputation  at  the  Hip-joint :  in  Military  practice, 
recovery  very  rarely  occurs,  death  taking  place  usually  within  a  day  or 
two  after  this  operation. 

In  the  dilemma  from  the  almost  certain  mortality  of  trusting  to 
Nature,  or  performing  amputation,  the  Surgeon  may  perhaps  judi- 
ciously have  recourse  to  the  chance  afforded  by  excision. 

In  the  fifteen  Hospitals  stated  in  previous  tables,  respecting'  Joint- 
Excisions  during  the  five  years,  1870,  it  appears,  fi'om  the  returns 
with  which  I  have  been  favoured,  that  there  has  been  no  case  of  exci- 
sion of  the  Hip-joint,  for  Injury. 

Excision  of  the  Ankle-joint,  for  Injury.- — This  operation  is  re- 
ferred to  by  Faure,  as  having  been  performed  in  a  case  which  occurred 
at  the  battle  of  Fontenoy  ;  a  wound  of  the  ankle-joint  by  a  "  biscaien." 
The  articular  ends  of  the  tibia  and  fibula,  with  the  astragalus  and  por- 
tions of  the  other  tarsal  bones,  were  excised  ;  but  amputation  was 
performed  on  the  forty-seventh  day.  Subsequently,  excision  of  the 
articular  ends  of  bone  was  performed  by  Mr.  Cooper,  of  Bungay,  for 
compound  dislocation  ;  the  case  being  referred  to,  in  1758,  by  Mr. 
Benjamin  Gooch,  of  Norwich.  Cases  in  which,  to  the  extent  of  two, 
three,  and  even  four  inches,  the  ends  of  the  tibia  and  fibula  were  re- 
moved for  injury,  are  related  by  Bilguer  in  1781.  Moreau,  in  1792, 
performed  this  operation  with  success,  for  compound  dislocation, 
nineteen  days  after  the  accident.  In  1805,  Park  alludes  to  a  case  of 
excision  of  the  tibial  end  for  similar  injury  to  the  ankle ;  and,  ac- 
cording to  Mr.  Hey,  of  Leeds,  in  the  same  year,  Mr.  Taylor,  of  Wake- 
field, had  performed  this  operation  in  five  cases.  Sir  Astley  Cooper, 
Liston,  and  Malgaigne  have  advocated  removal  of  the  ends  of  the  tibia 
and  fibula,  in  cases  of  compound  dislocation,  as  being  preferable  to 
reduction  or  amputation.  Mr.  Jones,  of  Jersey,  performed  complete 
excision — removing  the  articular  ends  of  bone  and  the  surface  of  the 
astragalus,  as  a  secondary  operation,  twenty-two  days  after  compound 
dislocation  with  fracture  of  the  malleoli,  followed  by  necrosis,  profuse 
suppuration,  and  constitutional  disturbance.  In  about  three  months, 
the  patient,  having  for  ten  days  previously  been  able  to  walk  some 
distance  without  support,  ran  away  from  the  Hospital,  and  walked  a 
*  Univ.  Coll.  Mas.,  91. 
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distance  of  five  miles  with  the  aid  of  a  stick  and  a  erutcli.  A  similar 
Operation  for  a  similar  condition  of  the  parts  was  performed,  five 
months  after  the  injury,  by  C.  W.  Klose,  in  1854.  The  patient,  sixty 
years  of  age,  at  the  end  of  ten  weeks  was  able  to  walk  out  with  a  crutch. 

Conditions  of  Injury  appropriate  for  Excision. — (1.)  Compound 
fracture  of  the  malleoli,  with  perhaps  contusion  of  the  bone. 

(2.)   Compound  dislocation  of  the  ankle-joint. 

In  either  of  these  conditions,  it  is  presunied  that  the  ends  of  bone 
cannot  be  reduced,  or  if  reduced,  kept  in  position  ;  and  that  the  integu- 
ments are  not  so  much  lacerated  or  contused  as  to  slough  ;  unaccom- 
panied also  with  comminution  of  the  other  tarsal  bones. 

The  operation,  and  a/i'er- treatment,  require  no  special  notice. 

Besults. — In  twenty-nine  cases,  reported  in  Jaeger's  tables,  only  one 
death  occurred.  Malgaigne  records  the  unexceptional  success  of  five 
operations  by  Taylor,  six  by  Josse,  and  nine  by  Sir  A.  Cooper.  Of 
fifty-five  cases,  during  the  Franco-German  War,  the  results, 'according 
to  Grurlt,  were  good  in  52"7  per  cent.,  moderate  in  41'8,  and  bad  in 
Only  5'5  per  cent. ;  so  that,  taken  altogether,  excision  of  the  ankle- 
joiut  for  gunshot  injury  may  be  commended. 

Compared  with  Amputation  of  the  Leg,  for  Injury,  the  balance  is 
highly  favourable  to  excision.  At  Guy's  Hospital,  the  mortality  has 
been  62'5  per  cent,  in  primary,  and  6&66  per  cent,  in  secondary 
amputations;  while  in  the  Royal  Infirmary  of  Edinburgh,  Mr.  Syme 
records  a  mortality  of  eleven,  or  65  per  cent.,  out  of  thirteen  amputa- 
tions for  compound  dislocation  of  the  tibia  and  fibula. 

As  to  the  State  of  the  Foot,  after  excision,  the  resulting  condition 
has  usually  been  anchylosis  ;  but  in  some  cases,  reported  by  Sir  A. 
Cooper,  motion  was  preserved. 

Author's  Collection. 

(1.)  London  Hospital,  1870.  Number  of  cases,  2  :  recoveries,  2.  Secondary- 
amputations,  1  :  deaths,  1. 

(2.)  Royal  Infirmary,  Edinburgh,  1870.  Number  of  cases,  2:  recoveries,  1; 
deaths,  1. 

(3.)  Liverpool  Royal  Infirmary,  1870.  Number  of  cases,  2  :  recoveries,  2.  Secon- 
dary amputations,  1  :  recoveries,  1. 

(4.)  Guy's  Hospital;  St.  Bartholomew's  Hospital;  St.  Thomas's  Hospital; 
King's  College  Hospital;  Charing  Cross  Hospital;  St.  Mary's  Hospital;  West- 
minster Hospital ;  Royal  Free  Hospital ;  Great  Northern  Hospital ;  Royal  Albert 
Hospital,  Devonport ;  Royal  Sea-Bathing  Infirmary,  Margate  ;  Chalmers'  Hospital, 
Edinburgh  ;  period,  1870.     No  cases. 

In  each  of  these  Hospitals,  the  period  is  that  of  five  years ;  and  the  returns 
were  made  to  me  by  those  Surgeons  whose  names  are  severally  afiixed  in  the  pre- 
vious tables. 

Excision  of  the  Shoulder-joint,  for  Injury. — The  contingencies  of 
warfare  render  this  operation  far  more  common  in  Military  than  in 
Civil  practice.  It  would  appear  from  the  French  official  report  in 
the  Crimea,  that  in  open  engagements  the  siiperior  extremity  was 
wounded  once  in  every  4'3,  and  in  siege  operations  once  in  every  6"2, 
of  all  wounds  reported.  Of  forty-seven  gunshot  wounds  of  the  upper 
extremity,  twenty-eight  were  of  the  shoulder  and  arm.  The  advanced 
position  of  the  soldier's  shoulder,  in  the  act  of  firing,  exposes  that  part 
more  particulai^ly  to  bullet- wounds  ;  while  it  also  shares  the  liability  of 
other  parts  to  grape-shot,  fragments  of  shell,  and  cannon-balls. 
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Fig.  598.* 


M.  Boiicher,  of  Lille,  seems  to  have  first  ]>erformed  tbe  opei-ation  of 
shoulder-joint  excision,  after  the  battle  of  Fontenoy,  in  May,  174-5. 
Subsequently  complete  excisions  were  practised  successfully  by  Percy, 
Sabatier,  Larrey,  Lauer,  Ingalls  of  Boston,  Mann,  Guthrie,  Baudens, 
Hancock,  and  other  Surgeons. 

Conditions  of  Injtiry  appropriate  for  Excision. — (1.) 
Compound  and  comminuted  fracture  of  the  head  and 
neck  of  the  humerus. 

(2.)   Compoimd  dislocation. 

(3.)  Gunshot  Avound,  involving  the  head  or  neck  of 
the  humerus  ;  extending  do^Ti  the  shaft  even  into  the 
medullary  canal.  Such  fissures  may  be  left,  and  re- 
covery ensue  ;  or,  the  shaft  to  the  extent  of  four  or  five 
inches  has  been  removed,  with  the  head,  and  a  success- 
ful result  obtained  (Fig.  598). 

Complications,  by  fracture  of  the  glenoid  cavity  of 
the  scapula,  through  the  neck,  or  extending  into  the 
body,  or  involving  the  coracoid  and  acromion  processes, 
may  require  the  removal  of  such  additional  fragments, 
or  they  may  be  left  to  exfoliate ;  the  result  proving 
successful,  although  recovery  be  protracted.  Thus, 
Larrey 's  case  was  remarkable  for  the  extent  of  bone 
excised, — head  of  the  humerus,  acromion,  and  proximate 
end  of  the  clavicle;  yet  the  patient  recovered,  and  with  considerable 
use  of  the  arm. 

Partial  excision  of  the  head  of  the  humerus  was  practised  in  the 
Crimea.  The  after-mobility  was  more  restricted  than  as  the  result  of 
complete  excision. 

A  bullet  imbedded  in  the  head  of  the  humerus  may  not  unfre- 
quently  be  extracted  without  excision. 

The  state  of  the  integuments,  and  of  injury  to  the  axillary  vessels 
and  nerves,  will  regulate  the  propriety  of  excision. 

The  operation  is  performed  as  for  disease,  modified  only  by  the 
state  of  the  integuments.  The  shape  of  the  incision  will  be  chiefly 
directed  by  the  situation  of  the  wound  or  wounds  in  the  skin.  A  shat- 
tered shoulder  from  gunshot  wound  necessitates  a  sort  of  tiimming- 
up  excision  ;  by  enlarging  the  wound,  and  extracting  splinters  of  bone. 
A  perpendicular  linear  incision,  from  the  acromion  process  downwards 
through  the  middle  of  the  deltoid  muscle,  will  probably  suffice  to 
expose  the  crushed  head  of  the  humerns.  Removal  of  the  disintegrated 
and  splintered  fragments  must  then  be  performed  secundum  artem. 
After-tresbtTaeiit  must  be  conducted  on  the  same  principle. 
Results. — In  53  primary  excisions  of  the  shoulder-joint  for  injury, 
the  mortality  w^as  16.  In  34  secondary  operations,  there  w^ere  6  deaths. 
Combining  these  two  series  of  cases,  and  adding  thereto  6  opez"ations, 
with  3  deaths,  by  Baudens,  and  3  others  successful — I  by  Langenbeck, 
and  2  by  Textor,  of  which  it  is  unknown  whether  they  were  primary 
or  secondary — the  total  number  is  96  cases,  with  25  deaths,  or  a 
mortality  of  26  per  cent. 

Secondary  excision  has  a  comparatively  more  favourable  mortality 
than  the  primary  operation.     Thus,  in  the  53  primary  excisions,  the 
percentage  was  30"18 ;  whereas,  in  the  34  secondaiy  operations,  the 
*  St.  Thomas's  Hosp.  Mus.,  A.  67".     (Sir  W.  MacCormac.) 
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percentage  was  only  17"64, — a  balance  of  12"54  in  favour  of  the  latter. 
More  striking  are  the  results  reported  by  Esmarch.  Of  6  excisions  of 
the  head  of  the  humerus,  performed  within  twenty-four  hours  after  the 
injury,  2  died;  of  3  during  the  inflammatory  stage,  or  on  the  third 
or  fourth  day,  2  died  ;  whereas  of  10  after  suppuration  was  established, 
only  the  same  proportion,  2,  died.  Of  26  patients  in  the  ambulances 
of  M.  Baudens,  11  immediate  excisions  made  10  recoveries,  3  were 
submitted  to  secondary  excision,  and  all  were  successful.  In  the 
Crimean  returns,  also,  the  cases  were  equally  successful. 

The  period  of  recovery  after  shoulder-joint  excision,  for  injury,  seems 
to  be  about  two  or  three  months  in  respect  to  treatment,  the  complete 
result  as  to  the  usefulness  of  the  arm  not  being  obtained  under  twelve 
months,  or  a  longer  period.  In  the  Crimea,  the  Schleswig-Holstein 
campaign,  and  the  last  Indian  mutiny,  many  of  the  soldiers  who  had 
been  thus  operated  on,  returned  to  their  regiments  or  to  a  modified 
duty  before  the  end  of  the  war.  According  to  Gurlt's  final  results  o£ 
excisions,  in  the  Franco-German  War ;  of  213  cases  thus  submitted  to 
operation  for  gunshot  injury,  the  results  were  good  in  44  per  cent., 
moderate  in  nearly  48  per  cent.,  and  bad  in  only  8  per  cent. 

Compared  luith  Natural  Cure,  excision  has  proved  most  favourable. 
Thus,  of  8  cases  suited  for  excision,  but  which  were  left  to  nature,  5 
died,  and  the  remaining  3,  at  the  end  of  six  months,  were  uncured.  Of 
jVI.  Baudens'  cases,  15  were  left  to  nature  ;  8  of  these  died  from  purulent 
infection,  and  4  suifered  long  from  fistulous  openings — the  remaiuino- 
3  having  undergone  secondary  excision. 

Compared  with  Amputation  at  the  Shoulder- joint,  the  results  of  ex- 
cision are  also  favourable.  In  the  Crimea,  of  60  such  amputations,  19 
were  fatal,  or  a  percentage  of  31'6;  leaving  in  favour  of  excision,  a 
balance  of  5'6  per  cent. 

A  curious  comparison  has  been  drawn  between  the  results  of  ex- 
cision on  the  right  and  left  shoulder-joints,  in  relation  to  the  mortality 
of  operation.  According  to  Esmarch,  operation  on  the  right  side  is 
more  successful  than  on  the  left  side  ;  of  the  latter  cases,  6  out  of  12 
having  died,  but  only  1  out  of  7  of  right-shoulder  excisions. 

Author's  Collection. 

(1.)   Royal  Infirmary,  Edinbiirgh,  1870.     Number  of  cases,  1  :  recoveries,  1. 

(2.)   lloyal  Infirmary,  Liverpool,  1870.     Number  of  cases,  1 :  recoveries,  1. 

(3.)  St.  Bartholomew's  Hospital ;  St.  Thomas's  Hospital;  Gay's  Hospital ;  St. 
Mary's  Hospital ;  King's  College  Hospital;  London  Hospital;  Westminster  Hos- 
pital ;  Charing  Cross  Hospital ;  Eoyal  Free  Hospital ;  Great  Northern  Hospital ; 
Royal  Albert  Hospital,  Devonport ;  Royal  Sea-Bathing  Infirmary,  Margate  ;  Chal- 
mers' Hospital,  Edinburgh  ;  period,  1870.     No  cases. 

In  each  of  these  Hospitals,  the  period  is  that  of  five  years ;  and  the  returns 
were  made  to  me  by  those  Surgeons  whose  names  are  severally  affixed  in  the 
previous  tables. 

Excision  or  the  Elbow-joint,  for  Injury. — This  operation  appears 
to  have  been  first  performed  by  Wainman,  of  Shripton,  in  1758  or 
1759  ;  the  case  having  been  one  of  compound  dislocation,  the  articular 
end  of  the  humerus  was  removed  just  above  the  olecranon  fossa.  The 
patient  recovered,  and  with  a  flexible  arm,  "  as  if  nothing  had  ever 
been  amiss."  This  operation  is  famous  in  the  history  of  Excisional 
Surgery  of  the  Joints,  on  account  of  its  very  early  date.  Subsequently, 
Tyre,  of  Gloucester,  removed  two  inches  and  a  half  of  the  lower  end  of 
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tlio  humerus,  for  a  conipouud  dislocation.  Larrey  urged  this  excision 
upon  his  Surgeons,  but,  according  to  Percy,  Avithout  much  effect ; 
'■  timidity,  carelessness,  routine,  and  indifference  (words  to  be  remem- 
bered) too  often  led  them  to  prefer  amputation,  even  under  the  very 
eyes  of  the  old  chieftain  of  Military  Surgery."  In  1840,  Mr.  Alcock 
could  find  no  instance  of  the  complete  excis\on  of  the  elbow-joint,  in  the 
annals  of  either  British  or  French  Military  Surgery.  It  was  not  until 
the  SchlesATig-Holstein  War  of  184-8-51,  that  this  operation  was  really 
introduced  into  Military  practice,  by  B.  Langenbeck,  of  Berlin,  and 
L.  Stroraej'er,  of  Erlangen.  Excision  of  the  elbow-joint  for  injury  is, 
indeed,  more  often  required  in  warfare  than  in  Civil  practice  ;  though 
the  nature  of  the  injuries,  and  the  circumstances  of  the  patient  after 
operation,  may,  as  with  regard  to  other  joints,  render  the  prospect  of 
recovery  less  favourable  in  the  one  case  than  in  the  other. 

Conditions  of  Injury  appropriate  for  Excision. — (1.)  Compound  and 
comminuted  fracture  of  the  elbow-joint. 

(2.)   Compound  dislocation. 

(3.)    Gunshot  wound,  involving  the  joint. 

Fissures  of  the  humerus,  just  above  the  joint,  more  commonly  ex- 
tend downward  than  upward.  The  track  of  a  ball  near  the  joint  often 
induces  caries,  which  would  ultimately  I'equire  excision. 

But  the  state  of  the  integument,  and  of  the  brachial  artery  and  the 
nerves,  at  the  bend  of  the  elbow,  will  regulate  the  propriety  of  this 
operation  instead  of  amputation. 

The  operation,  and  a/i(e?--treatm.ent,  are  analogous  to  that  for  disease. 

Besulis. — In  twelve  cases  of  severe  injury  to  the  elbow-joint,  reported 
by  Mr.  Jonathan  Hutchinson,  the  results  were  decidedly  in  favour  of 
excision,  rather  than  of  either  natural  cure  or  primary  amputation. 
An  elbow-joint  apparently  preserved  by  the  reduction  of  compound 
fracture  or  dislocation,  is  apt  to  entail  profuse  suppuration  and  con- 
stitutional distui'bance,  perhaps  necessitating  amputation  of  the  arm ; 
or  the  motion  and  consequent  use  of  the  arm  eventually  is  less  than 
after  removal  of  the  ends  of  bone.  Both  these  conclusions  are  estab- 
lished by  Mr.  Hutchinson's  cases;  and  the  latter,  as  to  the  use  of  the 
arm,  is  confirmed  by  Macleod's  report  of  the  Surgery  in  the  Crimean 
War.  In  the  Franco-German  War,  Gurlt's  collection  of  355  cases 
relative  to  excision  of  the  elbow-joint,  yielded  the  following  percentage 
of  results  : — good  in  29'3,  moderate  in  5o"2,  and  bad  in  17'5.  The 
general  results,  therefore,  of  this  operation  for  gunshot  injury,  do  not 
appear  to  be  so  favourable  with  regard  to  the  elbow,  as  in  relation  to 
the  shoulder-joint.' 

In  Civil  Hospitals,  the  success  of  operation  is  very  remarkable ;  of 
twenty-one  cases,  authenticated  by  Dr.  R.  Hodges,  in  his  excellent 
treatise  on  Joint-Excisions,  a  rapid  recovery  ensued  in  all  but  one,  the 
fatal  result  of  which  was  in  no  way  attributable  to  the  operation. 

Compared  with  Amputation,  the  mortality  of  excision  contrasts  very 
favourably.  Of  13  amputations  of  the  upper  extremity,  in  Guy's  Hos- 
pital, on  account  of  injury,  1  in  4'33,  or  33  per  cent.,  of  primary,  and 
1  in  5,  or  20  per  cent.,  of  secondary  operations,  proved  fatal. 

In  Military  Hospitals,  the  results  have  been  less  successful,  but  still 
in  favour  of  excision.  Combining  the  experience  of  the  Crimean  War, 
and  of  the  Schleswig-Holstein  campaign,  we  have  a  total  number  of 
cases  in  proof  of  this  position.      Of  60  excisions,  11   were  fatal,  or  a 
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mortality  of  18"33  per  cent.  Wkereas,  of  208  amputations,  48  were 
fatal,  or  a  mortality  of  23'07  per  cent.  Thence,  a  percentage  of  4" 74  in 
favour  of  excision.  Partial  excisions  have  not  been  so  successful  as 
tlie  complete  operation.  This  was  shown  in  Civil  practice,  by  the 
results  of  7  of  the  21  cases  referred  to,  where  the  partial  operation  was 
performed  ;  3  made  good  results,  1  ended  in  partial  anchylosis,  in  1  ex- 
tension was  imperfect,  in  1  failure  was  imputed  to  habits  of  intemper- 
ance, and  of  1  the  result  is  wanting.  Military  practice,  as  taught  by 
the  results  of  the  Crimean  War,  points  to  the  same  conclusions.  Par- 
tial excisions  of  the  elbow  were  more  tedious  in  recovery,  more  liable 
to  fail,  and  the  results,  when  successful,  were  less  perfect. 

Secondary  excision,  at  the  period  of  suppuration,  say  at  the  end  of 
a  week,  if  it  be  not  preferable  to  the  primary  operation,  would  seem  not 
to  be  unfavourable  to  recovery.  This  is  the  opinion  of  Stromeyer,  and 
it  is  confirmed  by  Esmai'ch's  statistics — that  of  11  excisions  within  the 
first  twenty-four  hours  of  the  injury,  1  died  ;  of  20  performed  during 
the  inflammatory  stage — from  the  second  to  the  fourth  day,  4  died  ;  of 
9  secondary  excisions  in  the  period  from  the  eighth  to  the  thirty-seventh 
day,  only  1  died. 

The  right  elbow- joint,  like  the  right  shoulder,  would  appear  to  be 
more  favourable  for  excision,  in  regard  to  recovery.  On  the  right  side, 
only  2  in  20  operations  proved  fatal ;  whereas,  on  the  left  side,  4  in  19 
were  fatal — a  more  than  double  mortality.  Indeed,  comparing  the 
total  results  of  the  shoulder  and  elbow  joint  excisions,  the  mortality  on 
the  left  arm  to  that  on  the  right  is  as  3  to  1. 

In  a  notable  case.  Sir  William  MacCormac  performed  a  douhle 
excision;  one  of  the  right  shoulder-joint,  and  the  other  of  the  right 
elbow-joint ;  in  consequence  of  gunshot  fracture  of  the  upper  end  of 
the  humerus,  and  also  of  the  external  condyle  of  the  humerus,  with 
extensive  fracture  of  the  ulna  in  its  upper 
third,  including  the  olecranon,  and  implicating 
the  head  of  the  radius.  The  patient,  Loiiis 
St.  Aubin,  belonged  to  a  French  corps  d'elite, 
the  3rd  Chasseurs  d' Afrique.  He  was  wounded 
at  the  battle  of  Sedan.  Having  had  his  horse 
shot  under  him  in  a  cavalry  charge,  while 
struggling  on  foot,  he  received  a  severe  bayonet 
thrust  in  the  face  ;  but,  later  in  the  day,  having 
.  engaged  the  enemy  again,  he  was  completely 
disabled  by  a  shell-explosion,  which  severely 
lacerated  the  bones  and  soft  parts  of  his  right 
arm,  in  the  region  of  the  shoulder  and  the 
elbow  joints.  This  splendid  soldier  bore  ex- 
cision of  the  shoulder-joint  without  the  influence 
of  chloroform,  which  he  resolutely  refused  ;  the 
original  wound  was  utilized  by  extending  it 
upward  and  downward,  and  then  four  inches  of 
the  upper  articular  end  of  the  humerus  was 
removed,  at  the  limit  of  the  fractured  portion. 
Under  chloroform,  the  elbow-joint  was  next  sub- 
mitted to  operation,  the  integu mental  wound 
being  enlarged  so  as  to  allow  of  sub-periosteal  excision  of  the  ulnar 
fragments  at  the  junction  of  the  upper  and  middle  thirds  of  that  bone  ; 
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only  a  thin  slice  of  the  humerus  was  removed,  and  the  articular  head 
of  the  radius.  Thus,  in  this  joint,  the  tubercle  of  the  radius  was  left 
with  its  muscular  attachments,  and  the  periosteum  of  the  ulnar  portion 
of  bone  excised,  whereby  its  regeneration  might  take  place.  After 
some  suppuration,  and  apparently  pysemic  infection,  from  which  he 
rallied,  the  elbow- wound  healed,  and  the  shoulder  also,  except  a  sinus 
leading  to  a  necrosed  piece  of  bone.  The  annexed  figure,  from  a 
photogi-aph  (Fig.  599),:  shows  the  result.  The  elbow- joint  was  re- 
formed by  the  reproduction  of  bone  so  as  to  leave  scarcely  any 
deformity.  He  can  flex  and  extend  the  elbow  ;  pronate  and  supinate 
the  forearm.  The  hand  also  regained  its  power.  In  the  shoulder,  the 
motions  backward  and  forward  ai'e  fi-eely  executed  by  the  pectoralis 
and  latissimus  dorsi  muscles ;  although  the  power  of  raising  the  arm 
from  the  side  is  limited,  owing  chiefly  to  the  destruction  of  the  greater 
portion  of  the  deltoid  muscle.  This  case,  therefore,  presents  a  probably 
tiniqne  illustration  of  a  successful  result,  after  excision  for  gunshot 
injury  of  the  elbow  and  shoulder  joints  of  the  same  arm  ;  and  the 
double  operation  having  been  performed  at  the  same  time.  (Med.- 
Chir.  Trans.,  vol.  Iv.)  The  permanent  use  of  the  limb  is  graphically 
attested  by  St.  Aubin  himself,  in  a  letter  to  Sir  William,  1879 — eight 
years  after  operation.     (Brit.  Med.  Journ.,  May  22, 1880.) 

Author'.'^  Collection. 

(1.)  Royal  Infirmary,  Liverpool,  1870.     Number  of  cases,  8  :  recoveries,  8. 

(2.)   London  Hospital,  1870.     Number  of  cases,  6  :  recoveries,  5;   deaths,  1. 

(3.)  Eoyal  Pi'ee  Hospital,  1870.     Number  of  cases,  2  :  recoveries,  2. 

(4.)  Royal  Infirmary,  Edinburgh,  1870.  Number  of  cases,  2  :  recoveries,  2. 
Secondary  amputations,  1  :  deaths,  1. 

(5.)  Great  Northern  Hospital,  1870.     Number  of  cases,  1 :  recoveries,  1. 

(6.)  St.  Thomas's  Hospital ;  Guy's  Hospital ;  St.  Bartholomew's  Hospital ;  West- 
minster Hospital ;  St.  Mary's  Hospital;  Charing  Cross  Hospital;  King's  College 
Hospital ;  Royal  Albert  Hospital,  Devonport  ;  Royal  Sea-Bathing  Infirmary,  Mar- 
gate ;  Chalmers'  Hospital,  Edinburgh.     No  cases. 

In  each  of  these  Hospitals,  the  period  is  that  of  five  years,  1870;  and  the 
returns  were  made  to  me  by  those  Surgeons  whose  names  are  severally  affixed  in 
the  previous  tables. 

Excision  of  the  Wrist,  for  Injury. — A  partial  excision  of  the 
wrist-joint — the  radio-carpal  articulation — appears  to  have  been  first 
performed,  for  injury,  by  Cooper,  of  Bungay.  "  He  sawed  off  the  head 
of  the  radius,  which  passed  through  and  made  a  dismal  laceration  of' 
the  tendons  at  the  wrist,  and  the  patient  found  little  or  no  defect  in 
the  strength  or  motion  of  the  joint."  Thus  reported  by  Benjamin 
Gooch,  in  1758,  this  operation  was  practised  also  by  that  Surgeon,  who 
succeeded  beyond  his  expectation  in  cases  of  a  similar  nature.  At 
about  the  same  period,  M.  Bagieu  removed  the  comminuted  bones  of 
the  wrist-joint,  crushed  by-  gunshot  injuiy;  anchylosis  ensued,  and 
the  fingers  were  left  so  flexible,  that  the  patient,  a  soldier,  aged  twenty- 
five,  w^as  able  to  write  and  draw,  and  retained  to  a  very  considerable 
extent  the  shape  of  the  hand.  About  the  year  1773,  Bilguer  excised 
some  two  or  three  inches  of  the  wrist-end  of  the  ulna,  in  a  case  of 
injury.  In  1800,  M.  St.  Hilaire,  of  Montpellier,  removed  the  ends  of 
both  radius  and  ulna,  for  compound  dislocation,  and  with  perfect  suc- 
cess. In  1828,  M.  Hublier,  of  Provins,  performed  the  same  operation, 
for   similar  injury  accompanied  with   rupture  of   the   tendons;    and 
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Huguier  and  Rossi  repeated   it   for  gunshot  wounds   of    tlie    wrist. 
Subsequently,  excision  was  performed  in  the  Crimea. 

Conditions  of  Injury  appropriate  for  Excision. — The  comparatively 
few  cases  recorded,  with  regard  to  excision  for  injury,  are  insufficient 
to  establish  any  general  conclusions.  But,  so  far  as  experience  has  ex- 
tended, and  the  analogy  suggested  by  other  joints,  the  following  forms 
of  injury  to  the  wr'ist  would  seem  to  be  proper  for  some  such  operation: — 

(1.)   Compound  and  comminuted  fracture. 

(2.)   Compound  dislocation. 

(3.)    Gunshot  wound,  comprising  either  or  both  these  conditions. 

The  complication  of  injury  to  the  tendons  at  the  wrist  does  not 
forbid  the  operation  ;  but  the  state  of  the  adjacent  ressels  and  nerves 
may  be  more  important.  Preservation  of  the  hand,  even  in  the  most 
imperfect  result  for  use,  is  so  great  a  gain  over  the  entire  loss  of  this 
member,  that  the  chance  offered  by  excision  will  generally  be  preferable 
to  primary  amputation  at  the  wrist  or  in  the  forearm. 

The  op)eration  and  a/fer-treatment  must  be  conducted  on  the  prin- 
ciples laid  down  as  for  disease,  modified  only  by  the  circumstances  of 
the  injury. 

Results. — Some  of  the  earlier  cases  have  already  been  noticed.  In 
the  Crimea  three  cases  of  wrist- injury  were  submitted  to  excision,  with 
one  fatal  result.  Of  16  cases,  during  the  Franco-German  War,  in 
which  excision  was  practised,  Gurlt  gives  the  percentage  of  results  as 
good  in  only  1,  moderate  in  8,  and  bad  in  7 — a  not  very  encouraging 
retrospect. 

Partial  excision,  for  compound  dislocation  of  one  or  more  of  the 
carpal  bones,  has  been  practised  occasionally,  and  with  some  success. 
Thus,  Sir  A.  Cooper  removed  the  scaphoid,  and  Malgaigne  the  semi- 
lunar bone. 

Atithor's  Collection. 

(1.)  London  Hospital,  1870.  Number  of  cases,  1 :  recoveries,  1.  Secondary  am- 
putations, 1  :  recoveries,  1. 

(2.)  Eoyal  Infirmary,  Edinburgh,  1870.     Number  of  cases,  1  :  deaths,  1. 

(3.)  St.  Thomas's  Hospital;  Guy's  Hospital;  St.  Bartholomew's  Hospital; 
King's  College  Hospital ;  St.  Mary's  Hospital ;  Westminster  Hospital ;  Charing 
Cross  Hospital ;  Eoyal  Free  Hospital ;  Great  Northern  Hospital;  Liverpool  Eoyal 
Infirmary ;  Eoyal  Albert  Hospital,  Devonport ;  Eoyal  Sea-Bathing  Infirmary,  Mar- 
gate ;  Chalmers'  Hospital,  Edinburgh.     No  cases. 

In  each  of  these  Hospitals,  the  period  is  that  of  five  years,- 1870  ;  and  the  returns 
were  made  to  me  by  those  Surgeons  whose  names  are  severally  affixed  in  the  previous 
tables. 

Excision  of  Bones. 

Excision  of  Upper  Jaw  and  Lower  Jaw. — See  Diseases  of  the 
Jaws. 

Excision  of  the  Scapula. — Complete  Excision  of  this  bone  was 
originally  performed  by  Gumming,  in  1808  ;  afterwards  by  Gaetani  Bey, 
1830  ;  and  by  Larrey,  1838  ;  each  of  whom  amputated  the  arm,  and 
then  excised  the  scapula;  and  more  recently  by  Langenbeck  (1855), 
Syme,  Jones  of  Jersey,  Cock,  Fergusson,  Pollock,  and  MacCormac,  all  of 
whom  disarticulated  at  the  shoulder- joint,  leaving  the  arm  untouched. 
The  scapula,  with  the  clavicle,  have  been  removed  by  American 
Surgeons ;  by  Massey,  1837 ;  by  McClellan,  1838 ;  and  both  these 
bones — or  rather  the  outer  half  of  the  clavicle — together  with  the 
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upper  extremity,  have  been  removed  by  Gilbert,  in  two  cases  ;  and  by 
Massey,  1845.  Partial  excision  of  the  scapula  has  been  practised  by 
Liston,  1819;  Luke,  1828;  and  by  Hayman,  Janson,  Wiitzer,  Textor, 
Gross,  and  the  author.  In  these  operations,  the  glenoid  cavity  was 
always  left — the  only  portion  in  Gross's  case. 

The  conditions  of  disease  for  which  excision  of  the  scapula  may  be 
required,  in  whole  or  in  part,  are  caries  or  necrosis,  and  tumour. 

The  results  of  operation  have  been  successful  in  the  majority  of 
cases,  unless  from  the  recurrence  of  the  disease,  and  the  arm  has 
become  very  useful.  Even  the  formidable  operations  of  excision  in- 
clnding  the  clavicle,  and  with  amputation  of  the  upper  extremity,  have 
proved  successful.  From  the  collections  of  cases  by  Dr.  Stephen 
Rogers,  of  New  York,  and  Professor  Adelmaun,  of  Berlin,  Dr.  John 
Ashhurst,  of  Philadelphia,  has  tabulated  the  results  of  42  cases  in 
which  the  whole  scapula  was  excised,  the  arm  being  preserved,  and 
14  cases  in  which  total  excision  of  the  scapula  was  performed,  subse- 
quent to  amputation  at  the  shoulder,  but  not  as  one  operation.  In  40 
cases,  omitting  2  which  were  undetermined,  there  were  32  recoveries 
and  8  deaths — a  mortality  of  exactly  20  per  cent.  The  14  cases  of  the 
second  category  gave  11  recoveries  and  3  deaths — a  mortality  of  over 
21  per  cent.  Complete  excision  of  the  scapula  is  rather  more  success- 
ful than  partial  removal :  in  206  cases  of  the  latter  operation,  49  deaths 
resulted — a  mortality  of  about  24  per  cent. 

Operation. — Parfm^  excision  of  the  scapula,  for  caries  or  a  tumour, 
will  require  an  incision,  varying  in  shape  and  extent,  according  to  the 
portion  of  bone,  or  the  size  and  relative  position  of  the  tumour,  to  be 
removed.  The  body  of  the  scapula  may  be  excised  by  a  T-shaped 
incision,  so  placed  as  to  correspond  to  the  spine  and  middle  of  the  body 
of  the  bone.  The  flaps  having  been  well  reflected,  and  the  bone  or 
tumour  thoroughly  exposed,  the  saw  is  applied  below  the  spine  and 
the  neck  of  the  bone,  which  is  then  dissected  out  of  its  bed.  Hasmor- 
rhage  may  be  inconsiderable,  unless  the  subscapular  or  the  dorsal 
artery  be  divided.  The  spine  of  the  scapula  can  be  readily  exposed  by 
an  incision  along  its  projecting  border  from  the  acromion,  or  to  include 
this  process  if  necessary.  The  bone  is  removed  by  a  small  saw  or 
cutting-pliers,  care  being  taken  to  avoid  the  joint,  if  the  acromion 
be  removed.  Haemorrhage  will  probahly  be  inconsiderable,  no  vessel 
of  any  consequence  having  been  severed.  I  have  thus  removed  this 
portion  of  the  scapula  with  little  difficulty.  The  supraspinous  portion 
of  the  bone  might  be  reached  by  a  similar  procedure. 

Complete  excision  of  the  scapula  may  be  accomplished  by  a  similar 
operation  to  that  for  the  removal  of  the  body  of  the  bone;  a  T-shaped 
incision,  but  extending  fi'om  the  acromial  end  of  the  clavicle  to  the 
posterior  border,  and  vertically  downwards  to  the  inferior  angle,  of  the 
scapula.  The  flaps,  thus  marked  out,  are  to  be  Avell  reflected ;  then, 
the  acromio- clavicular  articulation  must  be  divided,  or  the  adjoining 
portion  of  the  clavicle  or  the  base  of  the  acromion  may  be  sawn 
through,  the  muscles  attached  to  the  coracoid  process  must  be  divided, 
and  the  shoulder- joint  opened,  carefully  avoiding  the  axillary  artery 
and  plexus  of  nerves  on  its  inner  aspect ;  lastly,  the  muscles  attached 
to  the  superior  and  posterior  borders  of  the  bone  are  divided,  with  the 
supra-scapular  and  dorsal  arteries,  and  the  bone  is  raised  from  behind 
forwards  to  the  axilla,  there  dividing  the  subscapular  artery  in  com- 
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pleting  the  severation 
of  the  axillary  attach- 
ments. Or,  the  bone 
may  be  raised  from  the 
axilla  backwards,  di- 
viding the  subscapular 
artery  in  the  first 
instance  ;  a  less  con- 
venient method  of  pro- 
cedure, owing  to  the 
copious  haemorrhage. 
The  vessels  must  be 
secured  by  ligature 
or  torsion  ;  and  the 
amount  of  heemor- 
rhage  will  be  perilous, 
in  proportion  to  the 
vascular  character  of 
the  tumour.  The  flaps 
of  integument  are  re- 
placed and  retained 
by  points  of  suture. 

The  appearances 
before,  and  after,  this 
operation,  are  here 
shown  in  a  case  by  Sir 
W.  MacCormac  (Figs. 
600,  601).  In  this 
case  the  tumour — a 
myxoma  —  had  been 
growing  slowly  for 
seven  years,  from  the 
date  when  the  patient 
first  discovered  it,  be- 
low the  spine  of  the 
scapula,  and  about  the 
size  of  a  walnut. 
Within  four  months 
of  operation,  it  had  at- 
tained only  to  the  bulk 
of  a  large  orange ;  then, 
it  increased  rapidly  to 
as  big  as  a  boy's  head. 
The  patient  made  a 
good  recovery  from 
the  operation,  but 
after  six  months  she 
died  from  secondary 
growths  in  both  lungs. 

The  usefulness  of 
the    arm  is   well    ex- 

*  St.  Thomas's  Hosp. 
Eeports,  1876. 


Fig. 600 


Fig.  601.* 
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hibited  by  the  result  of  a  complete  excision  of  the  scapula,  by  Mr. 
Syme  (Fig.  602). 

Excision  of  the  scapula,  with  previous  excision  of  the  head  of  the 
humerus,  was  performed  by  Dr.  S.  Logan  ;  the 
disease  in  both  bones  having  been  caries,  con- 
sequent on  injury  by  a  severe  blow.  An 
excellent  result  followed  in  three  months  ;  the 
wound  had  healed,  and  the  cavity  left  by 
operation  was  completely  occupied  with  a  firm 
mass  of  deposit,  while  the  limb  had  acquired 
the  following  uses,  in  regard  to  strength  and 
power  of  movement : — the  patient  could  lift  per- 
pendicularly twenty-six  pounds,  horizontally 
twenty-six  and  a  half  pounds,  and  by  simply 
flexing  the  forearm  he  could  raise  fourteen 
pounds,  could  place  his  hand  on  either  ear  or 
shoulder,  and  could  pass  the  hand  freely  over 
the  face  and  front  of  the  trunk,  but  could  not 
execute  similar  movements  backwards. 

Excision  of  Scapula,  with  Amputation  of 
THE  Arm  at  Shoulder-joint. — This  formidable 
operation  was  originally  performed,  as  already 
stated,  by  Gumming,  1808 ;  afterwards  by 
Gaetani  Bey,  1830,  and  by  Larrey,  1838  ;  all  of 
whom  operated  for  gunshot  injury — invohang 
the  arm,  shoulder-joint,  and  scapula.  A  similar  operation,  for  injury 
from  machinery,  is  recorded  by  Mr.  Patrick  Heron  Watson  in  the 
Bdin.  Med.  Journ.,  1869.*  But  this  double  operation — excision  and 
amputation — has  also  been  performed  separately,  an  interval  of  time 
elapsing  between  the  former  and  the  latter.  Thus,  .Rigaud,  of  Stras- 
burg,  removed  the  scapula  and  also  the  outer  extremity  of  the  clavicle, 
eight  months  after  amputation  at  the  shoulder-joint.  In  two  months 
the  wound  healed,  and  two  years  afterwards  the  patient  still  remained 
well.  A  similar  operation  was  performed  by  Sir  W.  Fergusson  in 
1847,  for  caries  of  the  scapula  ;  amputation  of  the  arm  at  the  shoulder 
having  been  performed  three  years  previously,  for  similar  disease. 
The  patient  was  still  alive  and  well  in  1870,  twenty-three  years  after 
operation. 

Excision  of  the  Clavicle. — Partial  excision  of  this  bone,  for 
necrosis,  may  be  accomplished  by  an  incision  along  the  affected  por- 
tion of  bone,  which,  lying  subcutaneously,  can  be  removed  with  toler- 
able facility.  The  sternal  end  of  the  clavicle  has  been  excised  on 
account  of  its  pressing  on  the  oesophagus,  in  a  case  of  permanent  dislo- 
cation backwards. 

Complete  excision  of  the  clavicle,  for  an  osseous  tumour,  may  be 
undex'taken  in  like  manner,  by  an  excision  extending  along  the  bone 
from  end  to  end ;  but,  owing  to  the  subjacent  parts,  the  removal  of  the 
entire  bone  is  a  proportionately  more  formidable  operation. 

This  bone  has  been  wholly  or  partially  excised  by  Mott,  of  New 
York,  1828  ;  Warren  ;  Travers ;  Davie,  of  Bungay ;  Curtis,  of  Chicago  ; 
Cooper,  of  San  Francisco ;  and  Syme. 

Mr.  Lund,  of  Manchester,  has  removed  the  whole  of  the  scapula, 
*  See  also  cases  collected  by  C  S,  Jea£EresoD,  of  Newcastle,  Lancet,  1874. 


EXCISION    OF    THE    RADIUS,    ETC. 


101 


Fig,  603. 


with,  one-third  of  the  clavicle,  in  connection  ^Tith  the  upper  extremity, 
for  a  sarcomatous  tumour  around  the  shoulder-joint.  This  remark- 
able case  is  fully  recorded  in  the  Brit.  Med.  Journal,  October  16th, 
1880.     The  patient  made  a  good  recovery  in  little  more  than  a  month. 

ExcisiOi!^  OF  THE  Radius  or  Ulxa. — The  bones  of  the  forearm  have 
each  been  subjected  to  excision, paiiially  or  completely.  Thus,  Dr.  Butts, 
of  Virginia,  has  removed  the  whole  radius.  The  result  was  a  useful 
arm.  Oarnochan,  of  New  York,  and  the  late  Mr.  Jones,  of  Jersey, 
excised  the  whole  uhia,  successfully.  Sir  William  Fergusson  has  also 
performed  these  excisional  operations,  and  with  entirely  siiccessful 
results,  in  the  preservation  of  a  useful  arm. 

Excision  of  the  Humerus. — A  considerable  portion  of  this  bone  has 
been  removed,  with  a  successful  result ;  and  a  more  remarkable  feature 
was  presented  in  one  case — a  regeneration 
of  the  shaft  of  the  bone  to  a  considerable 
extent  (Fig.  603) .  This  case,  by  Mr.  Wilkes, 
is  fully  reported  in  the  Trans.  Path.  Sac, 
vol.  xxi.  As  showing  the  further  tendency 
to  operations  of  this  kind,  I  may  mention 
a  case  in  which  the  lower  half  of  the  iilna 
was  excised  for  myeloid  tumour,  by  Mr. 
Clement  Lucas,  the  result  being  a  useful 
limb ;  *  in  another  case,  the  carpal  ends  of 
both  radius  and  ulna  were  removed,  for 
apparently  OS fceo-aneurism,  by  Mr.  Hancock, 
the  hand  remaining  useful;  and  a  similar 
operation  of  excision  by  Mr.  Henry  Morris, 
in  the  case  of  a  myeloid  tumour,  also  resulted 
in  a  useful  hand.f  Cases  such  a's  these  were 
among  those  originally  selected,  by  Sir  W. 
Fergusson,  in  illustration  of  Conservative  Surgery  J — the  preservation 
of  the  integrity  of  the  body  as  far  as  possible,  in  the  removal  of  parts. 
But  as  exhibiting  the  guidance  of  the  conditions  of  disease,  or  injury, 
in  the  design  and  performance  of  operations,  e.g.  on  the  joints  and  bones, 
the  term  Pathological  Operative  Surgery,  which  some  years  since  I 
suggested, §  would  seem  to  be  more  appropriate  than  that  of  Con- 
servative,— which  merely  expresses  the  obviously  implied  object  of 
all  Surgery.  The  gtdding  principle  referred  to  is  far  moi-e  important 
and  significant ;  for  Surgery  must,  necessarily,  be  conservative  or 
preservative, — or,  it  is  nothing. 

In  89  cases  of  this  operation,  collected  by  0.  Heyfelder,  17  termi- 
nated fatally,  and  16  were  failures ;  showing  a  proportion  of  unsuc- 
cessful results  amounting  to  three-eighths  of  the  whole  number. 

Excision  of  the  Tibia  or  Fibula. — Partial  excision  of  either  of 
these  bones,  in  consequence  of  disease  or  injury,  can  be  accomplished 
without  much  difficulty  by  simple  incisions,  varying  according  to  the 
circumstances  of  the  case.  In  the  case  here  represented  (Fig.  604),  I 
removed  a  considerable  extent  of  the  shaft  of  the  fibula. 

Complete  removal  of  the  fibula  was  readily  and  successfully  per- 
formed by  Erichsen,  for  necrosis,  in  a  child  of  six  years  of  age  ;  the 


Trans.  Clin.  Soc,  1877. 
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line  of  incision  con'esponding  to  the  whole  length  of  the  bone.  After 
such  operation,  an  inner  splint  must  be  applied  to  obviate  the  tendency 
to  varus  which  will  ensue. 

In  excising  the  upper  end  of  the  fibula,  there   is  some  risk   of 
opening  .the   knee-joint ;    with  which   the  perineo-tibial   articulation 

-~>-^  Fig.  604. 


may  communicate — about  once  in  ten.  subjects.  (Lenoir.)  This  con- 
tingency would  then  be  unavoidable,  in  performing  a  complete  excision 
of  this  bone. 

Suh-periosteal  excision  of  the  whole  shaft  of  the  tibia,  for  necrosis, 
yielded  a  successful  result  in  the  hands  of  Mr.  Christopher  Heath  ; 
the  limb  being  shortened  by  only  one  quarter  of  an  inch,  and  nearly 
two  inches  larger  in  circumference  than  on  the  opposite  side.  The 
patient  could  walk  without  support.* 


CHAPTER  XL. 

AMPUTATIOXS. 


General  Directioxs. — Amputation  is  the  removal  of  any  part  of  the 
bodv  by  a  cutting  operation  of  severation.  This  kind  of  operation 
relates  chiefly  to  the  Limbs.  It  may  be  practised  for  Injury  or  Disease  ; 
but  amputation  is  performed  in  a  sound  part,  more  or  less  remote  from 
the  seat  of  the  morbid  condition ;  Pathology  only  negatively  guiding 
the  operation  in  the  selection  of  that  part,  yet  thereby  materially 
affecting  the  result. 

The  conditions  of  Injury  or  Disease,  which  necessitate  Amputation, 
I  have  already  considered  in  previous  chapters — especially  with  re- 
ference to  Contused  Wounds,  Compound  Fractures  and  Dislocations  ; 
it  remains  only  to  here  describe  the  operations  themselves. 

Certain  directions  are  common  to  all  Amputations. 

Instruments. — Few  and  of  simple  construction,  amputating  instru- 
ments and  appliances  comprise — a  tourniquet,  Petit's  (Fig.  605),  for 
preventing  hsemori-hage  by  compression  of  the  main  artery ;  Esmarch's 
bandage  and  elastic  coil;  amputating  knives,  of  various  lengths  and 
shapes  (see  figures  of  operations)  ;  a  saw  (see  figure,  amputation  of 
thigh),  and  cutting-pliers  (see  Fig.  379  or  380),  for  removal  of  any 
spiculnm  of  bone ;  artery-forceps  (see  Fig.  120)  or  tenaculum,  for  seizing 
or  hooking  arteinal  vessels  ;  ligatures  of  hemp,  silk,  or  antiseptic  catgut 
*   Trans.  Clin.  Soc,  1877. 
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Fig.  605. 


(see'Fig.  120),  or  acupress are-needles  and  wire  (see  Fig.  123),  for  tying 
or  compressing  them ;  snture-needles  and  silk  or  wire  (see  Fig.  103)  ; 
strips  of  diachjlon  or  ising'lass  plaster, 
and  roller-bandages,  sponges  and  lint, 
Tvith  a  supply  of  cold  water,  are  of  course 
included  among  the  requisite  surgical 
appliances.  A  few  minutes'  personal 
examination  of  these  instruments  will 
enable  the  youngest  student  to  under- 
stand them  far  better  than  by  any 
lengthened  description.  Some  of  the 
instruments  are  not  absolutely  neces- 
sary, or  comparatively  seldom  requisite. 
A  tourniquet  may  be  dispensed  with — 
in  an  emergency — provided  pressure  be 
made  on  the  main  artery  by  the  thumb 
of  a  steady  assistant ;  and  pressure  can 
thus  be  made  higher  up  in  the  limb  than 
by  means  of  a  tourniquet,  as  in  amputa- 
tion at  the  upper  third  of  the  thigh. 
The  advantages  of  a  tourniquet  are, 
that  it  compresses  the  smaller  arterial 
vessels  as  well  as  the  main  trunk — 
the  band  portion  encii'cling  the  limb,  and  that  the  compression  of  the 
pad  is  uniform  and  unfailing ;  the  disadvantage  is,  that  it  also  arrests 
the  venous  circulation,  thus  causing  a  greater  loss  of  venous  blood. 
This  may  be  avoided  by  not  screwing  up  the  instrument  tightly 
until  just  before  commencing  the  operation.  But  Esmarch's  bandage 
and  elastic  coil   (Fig.  606)   are  now  more  commonly  used  than  the 


tourniqiiet.  The  limb  having  been  elevated  for  two  or  three  minutes, 
thus  by  gravitation  to  reduce  the  quantity  of  blood  in  it,  the  roller 
is  applied,  with  uniform  compression,  from  the  foot  upwards  to 
where  the  artery  is  to  be  compressed ;  then,  a  cork-pad  being  placed 
upon  the  artery,  the  elastic  coil  is  drawn  around  the  limb  over  the  pad, 
by  one  or  two  turns,  as  may  seem  necessary,  and  the  coil  secured  by  a 
wooden  gTOOve-catch.  Before  applying  the  coil,  the  skin  should  be 
protected  with  a  layer  -of  lint,  or  two  or  three  turns  of  a  roller- 
bandage.  Cutting-pliers  will  not  be  required  unless  the  bone  be 
allowed  to  snap  by  dropping  the  distal  portion  of  the  limb,  before 
the  saw  has  passed  completely  through  the  bone.  A  tenaculum  can 
be  needed  only  where  the  artery  must  be  "  dipped"  for;  as  an  inter- 
osseous artery  in  the  angle  of  two  bones,  just  below  the  knee  or 
elbow  joint,  in  amputations  of  the  leg  or  forearm  at  these  parts.    Liga- 
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tures  may  be  set  aside  if  acupressnre-needles  be  used ;  or  both  dis- 
pensed with,  by  toi'sion  of  the  vessels. 

The  instruments  should  be  arranged  on  a  small  table  or  tray  close 
at  hand  to  the  operator,  or  the  assistant  handing  them  to  him  ;  and  he 
should  himself  see  that  everything  is  prepared  before  he  begins  the 
operation.     This  injunction  applies  equally  to  all  Surgical  Operations. 

Assistants  are  required,  varying  in  number  according  to  the  magni- 
tude of  the  amputation ;  one  assistant  specially  to  administer  chloro- 
form, another  to  command  the  artery-^if  digital  compression  be  ap- 
plied ;  a  third  to  retract  the  flaps,  and  a  fourth  to  support  the  limb,  and, 
after  its  removal,  to  apply  the  ligatures,  as  the  arteries  are  seized  by 
the  operator.  Thus  the  operation  will  be  conducted  in  an  orderly 
manner.  In  an  emergency,  fewer  assistants  will  suffice,  if  they  be 
instructed  to  do  double  duty. 

Operation  of  Amputation. — Two  forms  of  Amputation  are  practised : 
flap  amputation,  by  transfision  and  cutting  two  flaps  outwards,  or  one 
inwards  and  the  other  outwards,  as  regards  the  passage  of  the  knife  ; 
circular  amputation,  by  cutting  from  the  skin  towards  the  bone  by  a 
circular  sweep  of  the  knife,  successively  applied,  with  retraction  of  the 
divided  integuments,  or  by  two  oval  semicircular  sweeps,  progressing 
in  like  manner  towards  the  bone.  A  combination  of  these  two  methods 
is  sometimes  practised ;  as  by  a  single  long  flap  on  one  aspect  of  the 
limb,  and  a  transverse  incision  on  the  other  side — Teale's  amf)utation, 
or  amputation  by  a  long  and  a  short  rectangular  flap. 

The  flap  amputation  will  be  described  so  thoroughly  in  particular 
amputations,  as  of  the  thigh,  that  it  would  be  superfluous  to  introduce 
it  here. 

The  circular  amputation  may  be  conveniently  noticed  once  for  all. 

Fig.  607. 


The  preliniinary  arrangements  having  been  made  as  for  a  flap  ampu- 
tation, the  Surgeon  stands  in  the  relative  position  necessary  to  grasp 
the  thigh — for  example,  with  his  left  hand  just  below  the  part  where  he 
is  about  to  amputate;  the  integuments  must  then  be  drawn,  up  by  an 
assistant,  who  grasps  the  limb  with  both  hands.  Holding  the  knife 
lightly,  but  securely,  the  operator  passes  it  under  the  thigh,  bending 
his  hand  back  until  the  edare  of  the  knife  lies  on  the  inner  and  anterior 
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surface  of  tlie  thigh  (Fig.  607).  Sinking  the  edge  through  the  shin, 
he  carries  it  deliberately  round  tinder  the  limb,  and  then  over  it, 
gradually  changing  the  bend  of  the  wi^ist,  until  the  hand  is  as  much 
inclined  forwards  as  it  was  in  the  opposite  direction  ;  and  thus  com- 
pletes a  circular  incision.  Whatever  be  the  extent  of  retraction  pro- 
duced, the  integuments  should  still  be  drawn  upwards,  evenly  around 
the  limb ;  the  knife  is  again  applied  as  before,  at  the  line  of  retracted 
integuments  (Fig.  608),  and  made  to  sweep  round  the  limb,  passing 
half  an  inch  or  more  throug'h  aponeurosis  and  superficial  muscular 
fibres.  The  assistant,  continuing  to  draw  upwards,  presents  a  fresh 
surface  high  up,  and  passes  his  hands  down  into  the  wound  to  secure 
the  surface  already  gained  ;  a  third  time  the  knife  is  made  to  encircle 
the  limb,  at  the  upward  line  of  the  second  incision,  dividing  the 
mtcscles,  large  blood-vessels,  and  nerves,  down  to  the  bone.  Retraction 
being  continued  by  the  assistant,  some  muscular  fibres  may  be  made 
to  appear,  attached  to  the  bone  for  an  inch  or  more  above  the  line 
where  the  knife  first  touched  the  periosteum;  these  are  divided  with 
the  point  of  the  knife.  The  saw  must  then  be  applied  at  the  highest 
part  where  the  bone  is  exposed,  and  the  bone  sawn  across  transversely ; 
the  saw  being  worked  freely  from  point  to  heel,  and  not  fiddled  irregu- 
larly. In  making  retraction  deep  towards  the  bone,  it  will  generally 
be  requisite  or  advantageous  to  employ  a  retractor — a  broad  piece  of 
linen,  with  a  longitudinal  slit  in  it ;  this  appliance  proving  more 
efficient  than  the  fingers.  In  practising  circular  amputation  on  the 
dead  subject,  the  flaccid  state  of  the  muscles,  as  contrasted  with  their 
tonicity  during'  life,  even  under  the  influence  of  chloroform,  will  render 
it  unnecessary  to  employ  a  retractor  or  to  use  the  more  forcible  manual 
retraction,  above  directed  ;  but  this  diiference  only  affords  another 
illustration  of  the  general  distinction  between  operations  on  the  dead 
and  the  living. 

On  allowing  the  integuments  and  muscles  to  fall  down  and  regain 
their  position,  a  conical  cavity  is  formed,  sloping  gradually  from  the 
circular  line  in  the  skin,  as  the  base,  up  to  the  bone,  as  the  apex  of  the 
cone  ;  presenting  a  loose  but  fleshy  stump.  The  vessels  are  secured, 
and  the  integuments  adjusted  by  sutures,  as  in  the  flap  amputation. 

A  modification  of  the  circular  mode  of  amputation  was  introduced 
by  Mr.  Syme  (1846).  It  consists  of  forming  tivo  semilunar  incisions 
throug'h  the  integuments,  which  are  dissected  and  retracted  upwards  for 
at  least  two  inches  ;  then  cutting  the  muscles  on  a  level  with  the  re- 
tracted skin  obliquely  up  towards  the  bone,  the  muscles  on  the  pos- 
terior aspect  being  divided  at  a  somewhat  lower  line.  All  the  soft 
parts  are  then  well  reti'acted,  and  the  bone  cleared  and  sawn  at  its 
highest  point.  This  is  sometimes  known  as  "  the  mixed  method  of 
amputation  " — a  combination  of  the  flap  with  the  circular  method ;  and 
it  may  be  performed  by  means  of  lateral,  or  of  antero-posfcerior  flaps. 
It  is  equally  well  adapted  for  amputations  in  the  upper  or  lower  limb, 
and  especially  in  the  leg  or  the  forearm. 

The  relative  merits  of  these  two  modes  of  amputation  have  been 
much  discussed  ;  and  some  Surgeons  have  practised  almost  exclusively 
the  one,  and  some  the  other,  operation.  Mr.  Listen  advocated  flap  am- 
putation, and  Sir  W.  Fergusson  seemed  to  prefer  it,  although  fully  ac- 
knowledging the  good  results  of  circular  amputation  in  the  hands  of 
many  excellent  Surgeons.     I  am  a  disciple  of  the  former  distinguished 
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Surgeon,  originally  as  my  teacher ;  and  having  performed  the  flap  am- 
putation almost  invariably,  for  many  years,  with  ease,  and  the  pro- 
duction of  permanently  good  stumps,  I  am  inclined  to  recommend  its 
general  adoption.  Professor  Spence,  "who  has  paid  great  attention  to 
the  subject  of  amputation,  gives  the  preference  to  the  flap  operation,  as 
compared  with  the  circular  method,  subject  to  certain  modifications  of 
the  former  method.  The  two  modes  of  amputation  may  perhaps  be 
thus  estimated  : — flap  amputation  is  decidedly  more  easy  of  execution  ; 
cii^cular  amputation  has  sometimes  the  advantage  of  a  more  successful 
result  in  a  good  stump.  Both,  however,  may  prove  equally  satisfactory 
in  this  respect,  with  care  during  the  operation,  in  the  formation  of  the 
stump,  and  in  the  subsequent  dressing.  Flap  amputation  is  decidedly 
siiperior  at  any  joint ;  and  circular  amputation  in  the  continuity  of  a 
bone,  when  the  limb  is  unusually  fleshy.  I  have  sometimes  overcome 
the  difficulty  of  redundant  flaps,  by  passing  the  knife  above  and  below 
the  bone,  in  making  the  flaps,  so  as  to  leave  a  wedge-shaped  portion, 
and  thus  reduce  their  bulk ;  oi',  it  may  even  be  allowable  to  slice  off  a 
portion  of  muscle,  after  having  formed  the  flap,  rather  than  leave  a 
redu.ndancy.  But  this  I  have  very  rarely  done,  except  when  the  muscle 
was  evidently  damaged  by  contusion,  above  the  part  to  which  the  injury 
had  apparently  extended,  upon  external  examination  of  the  limb. 

Amputation  hy  a  Long  and  Short  Rectangular  Flap — Teale's  Opera- 
tion (1858). — The  object  of  this  method  of  amptitation  is  twofold — to 
procure  a  more  useful  stump,  and  to  diminish  the  mortality  of  the 
operation.  Accordingly,  the  long  flap  is  formed  from  that  side  of  the 
limb  which  does  not  contain  the  pi'incipal  blood-vessels  and  nerves, 

and     is     made     long 
F^«-  60,9.  ^       enough  to  fold  easily 

over  the  end  of  the 
bone,  its  length  and 
breadth  being  equal 
to  half  the  circum- 
ference of  the  limb  ; 
while  the  short  flap  is 
one-fourth  its  length, 
and  contains  the  vessels  ajid  nerves  divided  transversely  (Fig.  609). 
No  dressing  is  used,  and  the  stump  should  not  be  lifted  for  many  days. 
Spence's  modification  of  this  operation  (1858)  consists  in  making 
the  anterior  flap  only  of  such  length  that  it  shall  not  double  on  itself, 
and  of  such  shape,  loeing  rounded  off,  that  it  shall  fit  more  evenly  to 
the  curve  of  the  posterior  segment  of  the  stump.  The  posterior  in- 
cision is  begun  two  inches  lower  down  than  the  base  of  the  anterior 
flap,  and  the  bone  is  cleared  with  a  circular  movement  of  the  point  of 
the  knife,  and  sawn  through  two  inches  higher  up  than  the  base 
of  that  flap. 

Gardens  Amputation  at  the  Knee-joint  (1863),  and  through,  the  Con- 
dyles, is  designed  on  the  same  principle,  the  incisions  being  nearly 
similar,  as  will  be  explained  more  particularly  in  describing  special 
amputations. 

Relative  Merits  of  these  Methods  of  Amputation. — The  advantages 
of  Teale's  amputation  are — the  prevention  of  tension  by  the  ample 
size  of  the  long  flap;  that,  folding  over  the  end  of  the  bone,  the 
flap  soon  acquires  organic  union  therewith,  and  closes  up  the  exposed 
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Fig.  610.* 


veins ;  tbat,  the  limb  remaining  undisturbed  by  lifting  and  dressing, 
early  closure  of  tbe  reins  is  tbus  also  favoured ;  that  tbe  end  of 
the  bone  is  covered  by  a  flap  free  from  large  nerves  and  blood-vessels, 
and  that  the  cicatrix  does  not  adhere  to  it.  The  disadvantages  con- 
sist in  the  necessity  of  sawing  the  bone  at  a  higher  point  when  one 
long  flap  only  is  made,  than  when  two  shorter  ones  of  more  equal 
length  are  fashioned — thus  violating  the  established  rule  of  not  re- 
moving the  limb  at  a  higher  point  than  is  absolutely  necessary,  and  im- 
pairing also  the  utility  of  the  stump  whenever  its  length  may  be  a 
consideration  of  consequence.  In  many  injuries,  with  much  damage 
to  the  soft  parts,  the  operation  would  be  impracticable,  and  the  in- 
creased danger  of  a  higher  amputation  would  have  to  be  encountered. 
In  malignant  or  other  recurring  disease, 
the  risk  of  recurrence  in  the  long  flap 
would  be  far  greater  than  in  two  shorter 
ones,  the  bone  being  sawn  at  the  same 
level.  But  in  such  cases,  the  amputation 
had  better  be  performed  above  the  next 
articulation, — and  not  in  the  continuity  of 
the  bone.  If  primary  union  fail,  the  bulging" 
of  the  large  anterior  flap  will  be  niore  un- 
manageable than  that  of  the  two  smaller 
flaps. 

The  apparent  advantages  of  Professor 
Spence's  modification  of  this,  operation  are 
— that  the  anterior  flap  is  less  liable  to 
slough,  and  in  after-dressing  it  tends  more 
to  lie  in  position ;  while  the  section  of  the 
bone  being  above  the  lines  of  both  incisions, 
afiiords  a  deeper  and  more  permanent  cover- 
ing to  the  bone-end,  with  less  exposure  of 
cut  siirface.  Moreover,  an  anterior  flap  of 
four  inches  in  length  will  sufiice  where  the 
limb  is  twelve  inches  in  circumference ; 
whereas,  in  Teale's  amputation,  the  flap  in 
such  a  part  would  have  to  be  six  inches 
long ;  consequently,  Spence's  method  is 
eligible  in  parts  of  a  limb,  and  under  cir- 
cumstances where  the  other  amputation 
could  not  be  performed.  In  the  lower  third 
of  the  thigh,  more  particularly,  this  modi- 
fied Teale's  amputation  is  specially  suitable. 

The  form  of  the  flaps  in  the  common 
amputations,  as  performed  in  both  the 
upper  and  lower  limbs,  is  here  delineated 
(Fig.  610). 

Stumps. — A  good  stump  comprises  certain  essential  requisites : — 
that  the  bone  be  provided  with  ample  covering  of  soft  textures  ;  and 

*  Figure  showing  lines  for  the  formation  of  flaps  in  amputation. — Upper  ex- 
tremity :  1,  at  wrist-joint ;  2,  in  forearm ;  3,  at  elbow-joint ;  4,  in  arm ;  5,  at  shoulder- 
joint.  Lower  extremity  :  1,  Syme's  amputation  at  ankle-joint ;  2,  Teale's  amputa- 
tion, in  the  leg ;  3,  amputation  of  leg ;  4,  at  knee-joint ;  5,  in  thigh,  Yermale's 
amputation  by  lateral  flaps ;  6,  amputation  by  antero-posterior  flaps ;  7,  at  hip-joint. 
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SO  formed  that  the  bone-end  shall  not  bear  directly-  on  the  line  of 
union  in  the  resnltinp-  cicatrix ;  that  the  nerves  be  divided  sufficiently 
high  up  to  prevent  their  extremities  becoming  adherent  to  the  bone- 
end,  or  to  the  cicatrix,  and,  being  thus  deeply  covered,  to  protect  them 
from  external  pressure,  and  from  atmospheric  influence. 

Dressing  of  a  Stump. — The  general  plan  of  putting  up  a  stump,  and 
after-dressing,  is  as  follows  : — Supposing,  for  example,  it  be  a  stump  of 
the  thigh,  the  flaps  or  wound  should  be  well  cleansed  of  any  blood  or 
chance  foreign  matter,  by  gently  sluicing  the  surfaces  with  cold  water 
squeezed  from  a  clean,  fresh  sponge,  a  basin  catching  the  streams 
underneath  the  stump.  A  solution  of  carbolic  acid  may  be  used,  in 
like  manner,  as  an  antiseptic.  The  surfaces  must  then  be  adjusted, 
so  that  the  edges  lie  evenly  and  easily  in  contact  when  brought  together. 
Antiseptic  catgut  ligatures  are  cut  off  short ;  but  hemp  or  silk  (non- 
antiseptic)  ligatures,  or  acupressure  wires,  Avhen  either  are  used,  should 
be  drawn  out  at  the  nearest. angle  of  the  wound,  and  gently  held  under 
the  finger  of  the  assistant  in  charge  of  the  flaps.  Sutures  or  stitches 
are  employed  to  retain  the  edges  in  apposition.  Commencing  most 
advantageously,  for  equal  shaping  of  the  stump,  by  introducing  the 
first  suture-needle  in  the  middle  of  the  stump,  it  should  transfix  either 
lip  at  about  half  an  inch  from  the  margin,  so  as  to  bring  together  a 
sufficient  thickness  of  integument  to  support  the  flaps  and  induce 
primary  adhesion.  The  thread  is  drawn  through,  and — as  the  assistant 
holds  the  integument  together,  tucking  in  any  extruding  fat  or  muscle, 
which,  if  allowed  to  intervene,  would  prevent  j^rimary  union  of  the 
skin — the  suture-thread  is  tied,  without  slipping,  in  a  double  knot, 
and  the  ends  snipped  off  close  to  the  wound.  Silver  AN'ire  is  more 
commonly  employed ;  and  then  the  suture  is  secured  by  twisting  it 
two  or  three  times  close  down  upon  the  lips  of  the  wound.  Other 
sutures  are  introduced  in  like  manner,  on  either  side  of  the  first ;  and 
as  many  as  may  be  necessary — no  more — to  keep  the  flaps  together 
throughout  the  line  of  union.  Usually,  the  lips  of  the  w^ound  are 
seen  to  pout  between  the  points  of  transfixion ;  and  then  it  will  be 
desirable  to  introduce  superficial,  integumental  sutures,  of  finer  silver 
wire,  in  the  intervals  of  the  deep  sutures,  in  order  to  make  an  uninter- 
rupted line  of  union.  At  one  or  both  angles  of  the  wound,  as  may  be 
convenient,  the  ligatures — when  not  cut  off -^having  been  collected,  are 

protected  from  disturbance  by  a 
small  strip  of  plaster  overling 
them.  Strips  of  adhesive  plaster 
are  sometimes  drawn  around  the 
end  of  the  stump,  in  the  intervals  of 
the  sutures,  thus  further  supporting 
the  flaps,  if  bulky,  and  favouring 
adhesion  (Fig.  611).  The  position 
of  the  stump  for  the  free  drainage 
of  discharge,  is  also  shown  in  the 
case  I  have  here  represented.  A 
drainage-tube  inserted  between  the 
flaps,  fi'om  the  lower  angle  of  the  wound,  will  secui'e  a  free  vent  even 
better  than  by  a  dependent  position  ;  but  as  a  foreign  body  in  the  wound, 
the  tube  should  be  removed  when  no  longer  necessary  for  this  purpose. 
A  strip  of  antiseptic  protective  is  laid  along  the  whole  length  of  the 
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Avound,  and  folds  of  carbolic  gauze  are  applied,  from  the  under  to  the 
upper  surface  of  the  whole  stump,  extending  about  six  inches  on 
either  surface,  and  retained  in  position  by  a  long  and  broad  strip 
carried  around  their  ends.  Then,  the  dressing  is  completed  by  applying 
the  mackintosh  covering,  and  elastic  bandage.  Dry  lint  di^essing  may 
be  applied  in  the  same  manner  ;  and  this,  overlaid  with  loose  tsenax,  is 
now  my  usual  method  of  dressing  a  stump  or  other  wound.  Lastly, 
a  roller-bandage  is  applied,  so  as  also  to  encase  the  stump,  but  with 
a  moderate  degree  of  pressure.  This  is  done  by  first  carrying  the 
roller,  in  two  or  three  turns,  around  the  stump,  over  the  circular  strip 
of  lint ;  then,  an  assistant  grasping  the  stump  with  both  hands,  above 
and  beneath,  the  bandage  is  reflected  from  the  middle  of  the  upper 
surface,  and  carried  downwards  over  the  end  of  the  stump  to  the  under 
surface,  where  it  is  reflected  again,  each  turn  being  caught  and  held 
in  position  on  either  surface  by  the  fingers  of  the  assistant ;  these 
cross-turns  are  repeated  all  over  the  end  of  the  stump,  in  a  radiating 
manner,  so  as  to  form  a  complete  case,  and  then  the  duplicatures  on 
either  surface  are  secured  by  two  or  three  circular  turns  of  the  ban- 
dage. Sometimes,  a  haemorrhagic  tendency  is  evinced  by  oozing  of 
blood;  the  roller  should  then  be  applied  more  tightly  for  a  time,  or  a 
compress  of  lint  above  and  below  the  flaps  may  be  advisable  as  an 
additional  support  and  security,  in  putting  up  the  stump. 

On  placing  the  patient  recumbent  in  bed,  the  stump  should  be 
supported  and  elevated  on  a  pillow,  covered  with  a  draw-sheet  of 
mackintosh  cloth,  a  cradle  being  used  to  remove  the  weight  of  the 
bed-clothes.  If  there  be  no  hsemorrhage,  the  stump  should  be  left 
undisturbed  for  some  days — two,  three,  or  even  four  days,  according 
to  the  degree  of  tension,  the  appearance  of  discharge,  and  atmospheric 
conditions  as  to  temperature  or  otherwise.  Meanwhile,  any  liability 
to  disturbance  by  spasmodic  jerking  of  the  limb  may  be  controlled  by 
a  roller  turned  once  round  the  stump  and  fastened  to  either  side  of 
the  bed.  Opiates  may  also  be  ad- 
ministered, if  necessary,  for  this 
purpose,  and  to  procure  sleep. 
To  more  effectually  support  the 
flaps  of  the  stump,  and  to  counter- 
act any  tendency  to  spasm,  a  short 
back-splint  is  often  used  with 
great  advantage  (Fig.  612)  ;  and, 
indeed,  I  seldom  dispense  with  it, 
particularly  after  amputation  be- 
low the  knee-joint,  where  the  ~''°^=^^  -^  -  — -U 
stump  is  subject  to  the  action  of  \\ 
the  quadriceps  extensor  muscle 
inserted  into  the  tubercle  of  the  tibia.  In  the  case  here  figured  I 
had  performed  a  supra-condyloid  amputation. 

He-dressing  the  stump  must  be  done  gently.  By  sliding  the  hand 
beneath  the  stump,  it  is  lifted  up,  and  the  draw-sheet  and  pillow 
removed  for  the  nurse  to  clean ;  then,  a  flat  pan  being  placed  to 
receive  any  discharge,  the  roller  is  slit  up  with  scissors,  and  the 
strips  of  plaster  are  to  be  removed  and  replaced  one  by  one,  leaving 
those  that  still  retain  a  good  hold,  and  probably  all  the  sutures.  In 
removing  each  strip,  it  should  first  be  moistened  with  a  piece  of  wet 
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lint — preferable  to  sponge,  which  is  apt  to  be  reused  in  another 
dressinpr,  or  perhaps  from  another  patient — and  both  ends  of  the  strip 
should  be  -withdrawn  together  towards  the  lips  of  the  wound,  so  as  not 
to  disturb  the  as  yet  recent  union.  Care  must  be  taken  not  to  disturb 
the  ligatures  ;  this  remark,  of  course,  not  applying  to  the  catgut  liga- 
tures, now  generally  einplo3"ed,  which  are  cut  off  short  upon  the  vessels. 
The  discharge  should  be  gently  syi-inged  out  with  carbolic-acid  solu- 
tion, injected  at  the  lower  angle  of  the  flaps,  or  through  the  drainage- 
tube  there  inserted,  which  will  flush  out  the  wound.  The  dressing  is 
then  to  be  reapplied — antiseptic  gauze,  or  dry  lint,  as  may  have  been 
used.  Subsequent  dressings  may  be  reduced  and  made  yet  lighter, 
their  reapplication  having  regard  especially  to  the  counteraction  of 
any  tendency  to  the  formation  or  the  collection  of  matter.  Ligatures 
— otherwise  than  catgut — should  be  removed  as  they  loosen  from  time 
to  time ;  or  acupressure-needles  may  be  withdrawn  in  three  or  four 
days  after  amputation. 

Any  modifications  of  these  proceedings,  or  further  details,  wdll  be 
suggested  by  a  genei'al  knowledge  of  the  management  of  Wounds. 

Morbid  Conditions  of,  or  affecting,  the  Stump. — (1.)  Secondary 
Hcemorrliage. — Heemorrhage  is  named  secondary  w^hen  it  occurs  after 
an  interval  of  a  few  hours,  or  days,  more  or  less,  subsequent  to  an 
injury  ;  but  w^hen  occurring  within  the  shorter  period,  the  bleeding  is 
commonly  known  as  reactionary  or  intermediary.  It  may  arise  from 
local  or  constitutional  causes.  Local  causes  comprise  the  use  of  a 
septic  ligature  ;  the  misapplication  of  a  ligature,  as  when,  not  having 
been  applied  transversely,  or  when,  having  included  some  surrounding 
texture,  it  shifts  its  position  or  loosens  ;  a  collateral  branch  just  above 
the  ligature  may  be  the  sotirce  of  hismorrhage,  if  wounded,  or  lead  to 
haemorrhage  from  the  ligatured  vessel  by  disturbing  the  formation  of 
a  clot.  In  the  one  case,  hemorrhage  occurs  soon  after  ligature  ;  in 
the  other,  when  it  separates.  A  diseased  state  of  the  coats  of  the  artery 
ligatured  is  also  followed  by  haemorrhage.  A  sloughy  state  of  the 
wound,  or  any  other  condition  adverse  to  repair,  is  equally  conducive 
to  haemorrhage.  Constitutional  causes  include  reaction  after  the  stump 
has  been  put  up,  many  vessels  not  bleeding  at  the  time  the  main  trunk 
was  ligatured,  and  even  this  vessel  will  not  bleed  in  a  state  of  great 
collapse ;  excessive  reaction  has  the  same  effect ;  an  aplastic  state  of 
the  blood,  as  in  septiceemia,  wall  delay  and  impair  the  formation  of 
clot  within  the  vessel;  and  various  blood-poisons  also  have  this  effect, 
or,  by  inducing  erysipelas,  spreading  gangrene,  or  sloughing  of  the 
wound,  the  result  is  the  same — secondary  hEemorrhage. 

The  plienoTnena  of  such  haemorrhage  are  not,  as  with  primary  arte- 
rial hfemorrhage,  a  jetting  stream  of  florid  blood ;  but,  after  a  while, 
the  blood  wells  up  from  the  wound,  and  oozes  through  the  dressings; 
then  ceasing  perhaps,  it  recurs  again  in  a  few  hours.  A  stump  should, 
therefore,  always  be  watched  for  some  time  after  amputation ;  and  in 
the  event  of  blood  oozing,  its  continuance  should  be  tested  by  sponging 
the  part  dry  and  overlaying  it  with  a  piece  of  dry  lint,  so  as  to  detect 
any  further  escape.  Tlie  period  when  secondary  haemorrhage  occurs  is 
variable ;  separation  of  the  ligature  is  always  a  time  for  vigilance. 

"  Hsemorrhage,  by  reducing  the  volume  of  the  blood,  produces  low 
arterial  tension,  and  consequently  a  more  or  less  dicrotous  pulse  in 
proportion  to  its  amount.      Unless  the  loss  of  blood  has  been  very 
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great,  the  volume  of  the  blood  expelled  at  each  ventricular  contraction 
is  not  much,  if  at  all  diminished ;  but  the  emptiness  of  the  vessels 
allows  the  pulse  to  collapse  rapidly ;  hence  the  characteristic  '  splash 
pulse '  associated  with  this  condition.  The  pulse  reproduced  in  the 
figure  (Fig.  613)  had  this  character  remarkably  developed ;  the  dicrotic 
beat  also  was  perceptible  to  the  finger."  * 

Treatment  must  have  reference  to  the  presumed  cause  of  haemor- 
rhage, as  mainly  determined  by  the  period  of  its  occurrence.  TJarly 
secondary  hgemorrhag'e — within  a  few 

hours  or  days — may  generally  be  sup-  Fig.  613. 

pressed  by  elevating  the  stump,  and 
the  application  of  cold  and  pressure  to 
the  flaps,  a  compress  above  and  below 
being  used  and  the  bandage  tightened. 
This  failing,  the  stump  must  be  opened 
up,  the  vessels  sought  for  and  tied, 
and  the  flaps  replaced  when  the  bleed- 
ing is  conti-olled.  Later  secondary 
hemorrhage — after  ten  days  or  a  fort- 
night— proceeds,  more  probably,  from  the  main  artery  in  the  stump  ; 
a  ring  tourniquet  applied  to  that  vessel  above  the  stump  will  perhaps 
arrest  the  bleeding :  this  failing,  the  stump  may  be  opened  up,  the 
coagula  turned  out,  and  the  vessel  sought  and  tied ;  or  a  ligature 
applied  to  the  vessel  above  the  stump.  The  choice  between  these  two 
latter  proceedings  should  be  determined  by  the  state  of  the  stvimp,  as 
regards  the  soundness  or  the  unsoundness  of  the  union,  the  flaps  being 
in  an  inflamed  and  infiltrated  state,  or  sloughing  having  supervened. 
In  the  one  case  the  vessel  should  be  sought  in  situ, ;  in  the  other,  ahove 
the  stump.  To  secure  the  vessel  in  situ,  acupressure  may  prove 
effectual,  where,  owing  to  the  state  of  the  parts,  a  ligature  cannot  be 
applied,  or  will  not  hold  on  the  vessel.  Temporary  compression  of  the 
main  trunk,  high  up,  will  sometimes  pennanently  arrest  the  haemor- 
rhage ;  or,  ligature  high  up,  as  by  the  Hunterian  operation,  may  even 
be  requisite.  Either  of  these  high  methods  may,  however,  fail,  from 
not  commanding  the  source  of  haemorrhage  ;  as  when,  the  superficial 
femoral  being  stopped,  the  profunda  still  supplies  blood  below,  or  owing 
to  some  occasionally  irregular  origin  of  the  bleeding  artery.  But  the 
ligature  of  a  main  artery  is  especially  objectionable,  as  tending — in 
conjunction  with  a  larg'e  wound — to  induce  gangrene  of  the  stump. 
In  cases  only  of  amputation  near  the  trunk,  as  at  the  shoulder,  the 
hip-joint,  or  upper  third  of  the  thigh,  ligature  of  the  main  artery 
above  may  be  a  less  disadvantageous,  or  even  an  unavoidable 
alternative.  In  the  event  of  any  failure  in  arresting  the  haemorrhage, 
these  different  proceedings  should  be  had  recourse  to  successively .  If, 
from  the  probable  pre-existence  of  some  causative  condition,  there  be 
a  liability  to  secondary  haemorrhage  after  amputation,  or  other  opera- 
tion, it  will  be  a  judicious  precaution  to  place  a  tourniquet  around  the 
limb  loosely,  which  can  be  tightened  at  any  moment  by  the  special 
nurse  in  attendance  ;  or,  by  marking  with  ink  the  spot  where  pressure 
should  be  luade  in  the  course  of  the  main  artery,  the  nurse  can  be 
instructed  thus  to  control  the  bleeding.  Even  the  patient  may  become 
an  assistant,  when  necessary. 

*  "  The  Pulse  after  Severe  HEemorrhage,"  note  by  Dr.  Mahomed. 
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(2.)  Necrosis. — Death  of  the  end  of  the  bone,  and  a  resulting' 
sequestrum  or  exfoliation,  may  take  place  (Fig.  614),  either  from  injmy 
to  the  bone  by  rough  use  of  the  saw,  or  in  consequence  of  suppura- 
tion, sloughing,  and  exposure  of  the  bone.  The  dead  portion  must 
be  removed,  when  loosened.  But  the  whole  shaft  of  the  bone  may 
become  necrosed,  as  happened  in  the  case  of  a  femur,  after 
amputation  in  the  thigh  ;  and  of  Avhich  the  specimen 
will  be  found  in  the  Museum  of  the  Roj-al  College  of 
Surgeons.  In  such  a  case,  re-amputation  higher  up 
would  be  the  only  resource. 

Osteo-viyelitis  is,  I  believe,  often  the  immediate  cause 
of  necroses  in  the  stump,  especially  iu  unhealthy  hos- 
pitals.    In  the  course  of  three  or  four  days  after  ampu- 
tation, the  mari'OAv  at  the  bone-end  assumes  a  greenish- 
black  appearance,   and  pultaceous   softness,  while  the 
periosteum  becomes  detached.     Pytemic  infection  fol- 
lows, and  the  patient  dies.     AmjDutation,  in  such  case, 
would  be  of  little  avail,  owing  to  the  diffuse  character 
of  the  inflammation,  extending  up  the  medullary  sheath. 
(3.)    Gangrenous  inQavamsition — resembling  Hospital 
Gangrene — is  fortunately  of  rare  occurrence.     The  only 
instance  which  I  have  known  in  the    course  of  thirty 
years  at  the  Royal  Free  Hospital,  happened  in  March, 
1862.     I  amputated  a  man's  arm  for  a  large  epithelial 
cancer  situated  on  its  inner  aspect.     The  operation  was 
necessarily  performed  very  high  up, — about  two  inches 
below  the  head  of  the  humerus  ;  the  flaps  were  quite  free 
of  the  disease,  were  ample,  muscular,  and  well  adapted  ; 
yet  in  the  course  of   three  days   the  stump    suddenly 
began  to  swell,  and  the  sutures,  threatening  to  cut  their 
way  through  the  integuments,  were  removed.    The  flaps 
then  lay  easily  together,  but  a  pulpy  slough  was  uncovered  externally, 
which  exhaled  a  mawkish  odour.     Two  small  ligatures  were  detached 
spontaneously,  from  the  midst  of  this  slough,  tuithout  htemorrhage ; 
and  on  the  ninth  day,  the  main  ligature  from  the  axillary  artery 
separated   spontaneously,    also  without  heemorrhage.      Nevertheless, 
two  days  hence,  secondary  hgemorrhage  sprang  suddenly  from  this 
artery,  and  so  freely  that  the  man  would  probably  have  perished  then 
and  there,  had  not  the  house  surgeon,  Mr.  Hill,  chanced  to  be  in  the 
ward  at  the  time.     The  whole  stump  was  now  one  pultaceous  ruass, 
the  fragments  of  flaps  retracted,  exposing  the  bone,  from  which  even 
the  periosteum  had  melted  away.      The  poor  man,  however,   expe- 
rienced httle  or  no  pain  in  this  wreck  of  a  stump.    He  sank  and  died 
on  the  fifteenth  day   after  the  operation.     Then,  on  separating  the 
remaining  bits  of  flaps,  their  muscular  portions  were  seen  to  be  con- 
verted into   black  shreddy  pulp,   bathed  in   a  quantity  of  grumous 
bloody  fluid,  which  rolled  out  plentifully  from  underneath  the  pectoral 
muscles;  the  muscles  themselves  were  transformed  into  the  aforesaid 
black  pulp,  which  extended  as  far  as  the  sternum.     I  also  noticed  a 
co-extensive  pulpifaction,  posteriorly — beyond  the  bit  of  lower  flap. 

(4.)   Conical  Stump,  with  protrusion  of   the  bone. — This  morbid 
condition  arises,  either  from  insufficient  coverings  of  the  bone  at  the 
*  Royal  Free  Hospital  Miis. 
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time  of  amputation,  or  from  spasmodic  retraction  of  the  muscles  sub- 
sequently. In  either  way  the  bone  projects,  and  the  stump  has,  or 
acquires,  a  conical  shape  upwards  from  the  bone  as  its  ajpex.  Some- 
times, the  bone  threatens  to  protrude  under  a  thin  ulcerative  cicatrix, 
which  is  unable  to  bear  the  slightest  pressure  or  motion.  Growth  of 
the  bone,  in  you^ng  persons,  is  apt  to  give  rise  to  conical  stump  eventu- 
ally, as  specially  noticed  l3y  Hargrave  and  Spence.  But  in  all  the 
amputations  I  have  had,  only  three  have  been  followed  by  conical 
stump,  each  of  which  resulted  from  spasmodic  retraction. 

The  protruding  or  projecting  portion  of  bone  must  be  excised,  and 
the  stump  refashioned.  An  incision  on  the  side  opposite  to  the  vessels 
should  fairly  expose  the  bone,  which  is  then  sawn  off,  and  the  flaps 
readjusted.  In  an  extreme  case,  amputation  of  the  stump  must  be 
resorted  to.  As  a  means  of  preventing  retraction  of  the  soft  parts, 
weight-extension  may  be  applied  by  strapping  to  the  stump.  But  this 
appliance  is  apt  to  induce  gangrene,  especially  in  the  unsound  state 
of  the  textures,  or  irritable  condition  of  the  muscles,  which  tends  to 
produce  a  conical  stump.  The  part  must  be  carefully  watched,  if 
weight-extension  be  employed. 

(5. )  Neuralgia  of  the  stump  may  arise  from  local  or  constitutional 
causes.  Commonly,  it  arises  from  more  than  usually  bulbous  enlarge- 
ment of  the  ends  of  the  nerves  in  the 
stump  (Fig.  615),  or  from  their  adhesion 
to  the  cicatrix,  or  to  the  end  of  bone, 
whereby  also  they  are  subject  to  external 
pressure  or  to  atmospheric  influence. 
Excision  of  any  such  enlargement  will 
be  necessary,  or  subcutaneous  division 
of  an  adherent  cicatrix.  The  end  of  the 
bone  should  be  removed,  to  relieve  pres- 
sure and  tightness  arising  from  that 
cause.  In  a  case  of  painful  cicatrix  after 
Chopart's  operation,  I  divided  the  cicatrix 
siibcutaneously  without  much  effect ; 
but,  at  a  later  period,  I  removed  the  sub- 
jacent portion  of  the  astragalus,  with  a 
perfectly  successful  result.  The  tendo- 
Achillis  had  been  divided,  to  overcome 
retraction  of  the  stump  and  tilting  for- 
wards of  the  astragalus  under  the  cica- 
trix. An  hysterical  constitutional  con- 
dition not  unfrequently  causes  neuralgia 
and  spasmodic  twitchings  in  the  stump,  especially  in  females.  No 
operative  interference  will  be  of  the  slightest  use  ;  and  this  condition 
must  be  treated,  as  best  it  may,  constitutionally.  In  more  rare  cases  a 
neuralgic  affection  of  the  stump,  coupled  perhaps  with  spasmodic  con- 
tractions of  the  muscles,  may  depend  on  the  formation  of  an  exostosis 
at  the  end  of  the  bone.  This  had  occurred  in  a  case,  after  amputation 
in  the  thigh ;  the  end  of  the  femur  being  the  seat  of  two  osseous  out- 
growths, attached  near  the  linea  aspera.  (Roy.  Coll.  Surg.  Mus.,  2827  ; 
also  2826.     G.  Langstaff.) 

Healthy    Stump. — Certain  structural  changes  ensue  in  a  healthy 
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stump,  and  whereby  it  presents  ultimately  an  altered  appearance.  The 
ends  of  bone  or  bones  become  rounded  and  somewhat  pointed,  or 
occasionally  enlarged,  at  their  extremities,  and  the  medullary  canal  is 
occluded  with  new  bone.  The  ends  of  two  bones,  as  in  stumps  of  the 
leg  and  forearm,  ai-e  usually  approximated  and  connected  by  strong 
ligamentous  union,  or  sometimes  joined  by  an  osseous  arch.  (Spence.) 
The  vessels  are  obliterated  up  to  the  nearest  collateral  branch,  and  the 
ends  of  the  nerves  have  undergone  some  bulbous  enlargement,  con- 
sisting of  dense  fibro-cellujar  tissue  and  scattered  nervous  tibrilhe — 
these  terminal  neuromata  forming  even  when  the  ends  of  nerve  are 
deeply  covered.  The  muscular  portions  of  the  flaps,  however  ample  at 
first,  are  more  or  less  wasted  and  transformed  into  fibro-cellular  tex- 
ture connected  with  the  skin,  which  chiefly  forms  the  covering  to  the 
bone.  Commonly,  the  end  of  bone  corresponds  to  the  cicatrix,  and  is 
often  firmly  united  to  it ;  but  both  these  conditions  will  depend  on  the 
mode  of  forming  the  covering.  The  stump  is  thus  reduced  in  size 
and  somewhat  pointed  or  conical ;  the  rounded 
end  of  bone  being  plainly  felt  under  the  finger 
(Fig.  616).  The  practical  inferences  from  these 
structural  results  would  seem  to  be,  that  bulky 
muscular  flaps  are  useless,  and  that  the  skin 
should  be  made  of  amply  sufiicient  length  to 
form  the  integu  mental  covering  of  the  bone ; 
at  the  same  time,  observing  to  divide  the  nerves 
high  up,  to  prevent  their  ends  becoming  involved 
in  the  integumental  cicatrix,  and  to  afford  a 
deep  covering  as  the  muscular  texture  pro- 
gressively wastes  to  a  greater  or  less  extent. 
In  young  persons,  the  bone  may  continue  to 
grow  after  amputation.  Consequently,  in  per- 
forming the  operation,  some  redundancy  of  soft  parts  should  be  left  to 
compensate  for  the  osseous  development. 

Artificial  Limbs  of  various  kinds  have  been  invented,  suitable  to  the 
use  of  the  part  removed  ;  and  the  most  useful  forms  are  figured  in 
connection  with  the  result  of  each  particular  Amputation. 

Double  Amputation. — Amputation  of  two  limbs,  simultaneously  or 
in  immediate  succession,  may  occasionally  be  requii-ed  for  severe  injury, 
and  sometimes  for  disease,  as  gangrene.  The  lower  extremities  are 
more  frequently  subject  to  double  amputation,  as  when  both  thighs 
are  crushed  by  the  passage  of  a  railway  truck  across  them ;  or  one  leg 
and  one  arm  naay  have  to  be  removed ;  but  both  arms  seldom  require 
amputation.  I  have  had  occasion  to  amputate  both  lower  extremities, 
below  the  knees  or  in  the  thighs,  in  some  instances;  or  the  lower 
extremity,  in  the  thigh,  and  the  upper  at  the  shoulder-joint;  and  I 
have  also  amputated  both  arms. 

The  choice  of  simultaneous  or  siobsequent  amputation  must  be 
determined  by  the  state  of  shock  to  the  nervous  system  and  of  the 
circulation.  The  object  of  simultaneous  amputation  is  to  lessen  the 
repetition  and  persistence  of  shock,  by  making  it  the  shock,  as  it  were, 
of  one  operation.  But  the  reserve-power  of  the  system  to  sustain  this 
single,  more  severe  shock  must  be  judiciously  estimated  ;  and  if  subse- 
quent amputation  be  deemed  the  safer  course,  the  period  of  interval 
*  Roy.  Coll.  Surg.  Mus.,  2814a.     (Partridge.) 
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between  the  two  operations — amputation  of  one  limb,  and  then  the 
other — should  be  regulated  by  the  same  consideration.  In  simultaneous 
double  amputation  of  the  lower  limbs,  Lister's  tourniquet  for  compress- 
ing the  abdominal  aorta  offers  the  advantage  of  allowing  the  imme- 
diate succession  of  the  second  operation,  without  waiting  to  ligature 
the  vessels  in  the  first  stamp, — a  procedure  which  involves  no  shock 
to  the  system. 

Results  of  Amputation. — The  mortality  after  Amputation  may  be 
p7'imary^ — from  shock ;  or  arise  from  secondary  causes  ;  principally 
secondary  hsemorrhage,  exhaustion,  tetanus,  pyaemia,  phlebitis,  erysi- 
pelas, and  pneumonia,  or  other  visceral  affections,  and  from  affections 
of  the  stump,  as  sloughing',  and  hospital  gangrene. 

The  causative  conditions  which  give  rise  to  and  induce  these  im- 
mediate causes  relate  :  (1)  to  the  constitutional  condition,  and  age, 
of  the  individual ;  (2)  to  hygienic  conditions  ;  (3)  to  the  operation; — 
as  for  injury  or  disease,  the  kind  and  extent  of  either,  the  period  after 
injury, — representing  primary  and  secondary  amputations,  the  seat  of 
amputation  in  its  proximity  to  the  trunk,  the  structure  of  the  bone 
sawn  through,  as  involving  or  not  the  medullary  canal,  and  the  state 
of  the  soft  parts. 

(1.)  Individual  Conditions. — Constitutional  states  of  health,  whether 
hereditary  or  acquired,  have  a  most  powerful  predisposing  influence 
on  the  mortality  after  amputation,  as  after  operations  in  general.  A 
naturally  weali  constitution,  whether  in  regard  to  the  nervous  system, 
the  quality  of  the  blood,  as  in  the  scrofulous  diathesis,  or  the  vigour  of 
the  circulation,  predisposes  to  the  severity  of  shock  contingent  on  the 
operation,  to  passive  hemorrhage,  or  to  exhaustion.  An  acquired  state 
of  the  general  health,  of  similar  character,  in  consequence  of  habits  of 
intemperance  and  a  hard  life,  resulting  in  a  broken  constitution,  has 
the  same  unfavourable  influence  after  amputation.  Of  organic  dis- 
eases, the  one  which  has  perhaps  the  most  fatal  tendency  is  Bright's 
disease  of  the  kidneys,  with  albuminuria  ;  a  disease  whereby  the 
blood  becomes  drained  of  its  albuminous  or  reparative  plasma,  and 
poisoned  by  the  retention  of  urea  or  excrementitious  matter.  Age 
affects  the  result  of  amputation  ;  the  probability  of  success  being  in 
favour  of  an  early  period  of  life,  and  declining  as  life  advances.  In 
the  one  case,  death  occurs  more  frequently,  by  the  exhaustion  conse- 
quent on  acute  inflammatory  fever,  soon  after  the  operation  ;  in  the 
other  case,  exhaustion  from  shock  or  from  blood-poisoning,  soon  after 
the  operation  or  at  a  later  period.  In  103  cases  of  amputation  col- 
lected by  Mr.  Bryant,  in  persons  under  twenty  years  of  age,  10  died — 
a  mortality  of  1  in  10 ;  but  in  111  between  twenty-one  and  forty 
years,  21  died,  or  1  in  5 ;  and  of  74  over  forty  years,  22  died,  or  I  in 
3|.  (Med.-Ghir.  Trans.,  vol.  xlii.)  Thus,  the  mortality,  as  affected 
by  age,  appears  to  be  exactly  double  between  twenty  and  forty  years, 
compared  with  the  death-rate  before  twenty  years.  Similar  conclu- 
sions may  be  drawn  from  Mr.  Callender's  statistics  (Med.-Chir. 
Trans.,  vol.  xlvii.),  and  the  collection  of  cases  by  Mr.  Holmes  (St. 
George's  Hosp.  Reports,  1866  and  1877). 

(2.)  Hygienic  conditions  relate  principally  to  an  impure  atmo- 
sphere, as  arising  from  deficient  ventilation,  defective  drainage,  or 
want  of  personal  cleanliness ;  and  to  zymotic  influences  ;  also  to  the 
food,  in  respect  to  its  quality  and  quantity.     It  is  mainly  on  account 
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of  impure  atmospheric  conditions  that  the  mortality  from  amputa- 
tions in  large  towns  contrasts  unfavourably  with  those  in  the  country. 
And  the  causes  of  death  are  different :  in  .towns,  exhaustion,  tetanus, 
pyaemia,  erysipelas,  and  hospital  gangrene ;  in  the  country,  hfemor- 
rhage  and  acute  inflammation.  But  there  is  reason  to  believe  that  the 
principle  now  observed  in  the  best  Metropolitan  Hospitals, — the  segre- 
gation instead  of  the  aggregation  of  patients,  will  tend  to  equalize  the 
relative  mortality  after  operations  in  town  and  country.  At  the  Royal 
Free  Hospital,  where  this  principle  is  rigorously  observed,  pyaemia,  for 
example,  is  of  very  rare  occurrence. 

(3.)  (a.)  The  operation  itself,  as  to  whether  the  amputation  be 
performed  for  injurij  or  disease,  is  followed  by  a  very  different  rate  of 
mortality,  and  in  favour  of  disease.  Thus,  the  mortality  resulting 
fi'om  amputation  in  the  thigh  and  leg,  as  performed  in  the  Provincial 
Hospitals,  differs  considerably  under  these  circumstances  ;  being,  in 
regard  to  the  thigh,  61  per  cent,  after  amputation  for  injury,  and 
only  23'4  per  cent,  after  amputation  for  disease ;  and  in  respect  to  the 
leg,  40  per  cent.,  as  compared  with  25*5.  In  the  Parisian  Hospitals, 
Malgaigne's  statistics  show  less  dispi-oportionate  results  between  the 
operation  for  injury  and  disease  ;  in  the  thigh,  74  per  cent.,  and  60  per 
cent. ;  in  the  leg,  68'3,  and  49.  But,  after  amputation  of  the  foot, 
the  proportionate  mortality  Avas  'oQ-Q  per  cent.,  and  10'3  per  cent. ;  and 
after  the  operation  in  the  arm,  56'6,  and  6'5.  In  University  College 
Hospital,  the  results  of  274  cases  of  amputation  in  the  thigh,  leg  and 
foot,  shoulder  and  arm,  and  forearm,  presented  the  following  total 
proportion  of  mortality : — For  injury,  in  92  cases,  36  deaths,  or  39'1 
per  cent.  ;  for  disease,  in  182  cases,  30  deaths,  or  only  16'5  per  cent. 
Professor  Spence  has  recorded  the  results  of  his  amputations  in  403 
cases,  in  the  lower  and  upper  extremities: — For  injury,  144  cases,  with 
60  deaths,  or  rather  less  than  1  in  2  ;  for  disease,  259  cases,  with  50 
deaths,  or  less  than  1  in  5.  These  results  exclude  all  amputations  of 
less  magnitude  than  those  at  the  wrist  and  ankle  joints. 

The  causes  of  the  greater  relative  mortality  after  amputation  for 
injury  would  appear  to  be  the  gi^eater  severity  of  the  shock,  the 
tendency  to  pyaemia,  the  liability  to  tetanus,  or  to  gangrene  of  the 
stump  ;  whereas,  exhaustion  or  pneumonia  would  seem  to  be  the  chief 
causes  of  a  fatal  result  from  amputation  for  disease.  The  kind  and  the 
extent  of  the  local  condition  has  also  an  unquestionable  influence  on  the 
result  of  the  operation ;  as  illustrated  by  the  importance  of  compound 
and  comminuted  fracture,  and  of  malignant  disease,  in  relation  to 
their  mortality  after  amputation.  With  regard  to  disease,  a  chronic 
state  of  the  morbid  condition  is  least  unfavourable  for  operation ;  as 
is  well  illustrated  by  the  results  of  excision  of  the  joints  and  boiies. 

(6.)  TheperiocZ  after  injury  least  unfavourable  for  amputation  has 
led  to  the  distinction  of  pri'mary  and  secondary  amputations  ;  the  one 
being  performed  within  the  first  twenty-four  hours,  or  befoi-e  the 
supervention  of  inflammation ;  the  other,  after  that  period,  when 
inflammation  has  supervened,  or,  at  a  later  period,  suppuration.  The 
results  of  primary  and  secondary  amputations  differ  in  Civil  and 
Military  practice.  In  Civil  practice,  the  mortality  from  primary  am- 
putations is  rather  higher  than  from  secondai-y  amputations  ;  but  in  a 
variable  proportion  according  to  whether  it  be  the  loioer  or  the  upper 
extremity.     In  the  403   cases  by   Spence,   of  the  144   submitted  to 
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amputation  for  injury,  there  was  an  equal  proportion  of  72  in  each, 
extremity.  In  tlie  lower  limb,  58  primary  amputations  were  followed 
by  33  deaths,  and  14  secondary  by  8  deaths.  But  in  the  upper  limb, 
of  60  primary  amputations,  16  only  were  fatal ;  and  of  12  secondary, 
only  8.  In  the  lower  extremity,  therefore,  both  primary  and  secondary- 
amputations  are  most  fatal.  Of  46  cases  recorded  by  Malgaigne,  34 
died.  Of  24  cases  recorded  by  South,  Laurie,  and  Peacock,  as  having 
occurred  in  old  St.  Thomas's  Hospital,  the  Glasgow  and  Edinburgh 
Infirmaries,  all  were  fatal.  The  total  results  of  amputations  in  the 
thigh,  leg  and  foot,  shoulder,  arm,  and  forearm,  as  performed  at 
University  College  Hospital,  may  be  thus  compared  : — Of  primary  am- 
putations, in  48  cases,  there  were  18  deaths ;  of  secondary  amputa- 
tions, in  43  cases,  19  deaths.  In  Military  practice,  the  mortality  is 
reversed ;  secondary  amputations,  excepting  those  of  the  hip-joint, 
being  far  more  fatal  than  primary  operations.  Of  300  secondary 
amputations  by  Faure,  only  30  recovered ;  whilst  three-fourths  of 
Larrey's  primary  amputations  recovered.  With  regard  to  whether  the 
operation  be  performed  in  the  upper  or  the  loioer  extremity ;  during 
the  Peninsular  War,  the  mortality  after  secondary  amputation  in  the 
one  case  was  twelve  times,  and  in  the  other  only  three  times,  as  great 
as  after  primary  amputation  of  these  parts  ;  a  difference  more  adverse  to 
secondary  amputation  in  the  upper  limb.  The  seat  of  operation  in  the 
upper  and  lower  limbs  affects  the  mortality,  as  shown  by  the  results 
in  the  British  army  during  the  Crimean  War.  The  relative  rate  of 
mortality  per  cent,  was  as  follows  : — -From  primary  amputations :  at 
the  shoulder,  27  ;  of  the  arm,  17  ;  of  the  forearm,  3  ;  of  the  thigh,  62  ; 
of  the  leg,  30  ;  and  of  the  foot,  17,  Then  again,  from  secondary  am- 
putations, the  death-rate  per  cent.,  in  different  parts,  was — at  the 
shoulder,  &Q\  of  the  arm,  31 ;  of  the  forearm,  28;  of  the  thigh,  80  ; 
and  of  the  leg,  76. 

The  causes  of  death,  as  well  as  the  rate  of  mortality,  differ  after 
primary  and  secondary  amputations.  The  former  are  more  often  fatal 
from  shock,  haemorrhage,  exhaustion,  and  perhaps  tetanus,  or  pyaemia  ; 
the  latter  period  of  operation  is  especially  prone  to  a  fatal  issue  from 
exhaustion,  tetanus,  pyaemia,  erysipelas,  pneumonia,  or  other  visceral 
affections,  and  gangrene  of  the  stump.  Statistical  results  are  wanting 
to  accurately  determine  the  relative  frequency  of  these  causes  of 
death,  with  reference  to  the  period  of  amputation. 

(c.)  The  seat  of  amputation,  in  relation  to  the  mortality  of  this 
operation,  is  very  important.  The-  danger  and  the  death-rate  are 
greater  in  proportion  to  the  proximity  of  amputation  to  the  trunk ; 
and  in  an  increasingly  ascending  ratio,  the  higher  the  line  of  operation, 
and  the  larger  the  size  of  the  part  amputated.  Common  surgical 
experience  shows  that  the  removal  of  a  toe  or  finger  is  less  hazardous 
than  amputation  of  the  thigh  or  arm.  But  statistical  results  have 
shown  the  regularly  ascending  mortality  according  to  the  line  of 
amputation.  Thus,  in  the  American  War,  the  percentage  of  mortality 
rose  as  follows  : — Fingers  and  hands,  1"5  ;  wrist,  5'5  ;  forearm,  16'5  ; 
arm,  21  ;  shoulder,  39  ;  partial  of  foot,  9  ;  ankle-joint,  13  ;  leg,  26  ; 
knee,  55;  thigh,  64;  and  hip,  85.  Some  relation  subsists  between 
the  proximity  to  the  trunk  and  the  causes  of  death  from,  amputation. 
Thus,  the  removal  of  a  limb  high  up  is  more  fatal  from  shock,  or  from 
haemorrhage,  primary  or  secondary. 
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(d.)  The  structure  of  the  bone  sawn  through,  when  the  medullary- 
canal  is  opened,  seems  to  have  some  degree  of  iinfavonrable  or  even 
fatal  influence;  owing  to  the  liability  of  consecutive  suppurative  in- 
flammation of  the  medullary  membrane, — osteo-myelitis,  and  pyaemia. 
But  the  importance  of  this  condition  relatively  to  the  mortality  after 
amputation,  is  very  undetermined. 

(e.)  The  state  of  the  soft  textiires  would  seem  to  be  of  less  conse- 
quence, or  unimportant,  according  to  Mr.  Bryant's  experience ;  and 
from  which  he  draws  a  practical  precept  with  reference  to  the  part  of  a 
limb  eligible  for  amputation.  "  Is  it,"  he  writes,  "  always  necessary  to 
amputate  through  healthy  tissues  ;  or,  to  gain  this  end,  is  it  expedient 
to  amputate  higher  up  than  would  otherwise  be  necessary  ?  I  un- 
hesitatingly answer  that  such  practice  is  not  called  for.  To  amputate 
through  tissues  infiltra,ted  with  cancer  or  other  new  growths,  would, 
of  course,  be  futile  and  'bad  surgery ;'  but  to  cut  through  tissues  that 
are  merely  infiltrated  with  ijiflammatory  products,-  tlaat  are  patho- 
logically reparable  and  of  use,  is  a  wise  and  conservative  process.  In 
disease  of  the  kuea-joint,  when  suppuration  has  spread  up  the  thigh 
into  the  soft  parts,  amputation  may  often  be  performed  through  the 
condyles,  or  just  above  them,  and.  a  good  stump  secured  ;  when  by 
following  another  practice,  a  much  higher  amputation  would  be  called, 
for,  and,  consequently,  increased  risk  to  life  incurred.  Tissxies  infiltrated 
with  inflammatory  lymph  often  unite  rapidly  and  well ;  indeed,  I  have 
seen  '  brawny  flaps  '  unite  by  primary  union  quite  as  well  as  others 
not  so  infiltrated." 


Particular  Amputations. 

Amputations  of  the  Upper  Extremjtt. — The  Hand  (Fig.  617). — 
Tlie  Fingers,  at  their  Phalangeal  Artic^dations,  not  unfrequently 
require  amputation  for  injury  or  disease,  as  in  caries  resulting  from 

whitlow.      This    operation   is  very  simple. 
Fig.  617.*  The  hand  being  held,  prone,  and  the  fingers 

on  either  side  of  the  affected  one  drawn  to- 
wards the  palm  by  an  assistant,  the  operator 
lays  hold  of  the  end  of  the  finger,  and  bend- 
ing it  slightly,  he  applies  a  narrow-bladed 
bistoury  or  scalpel  to  one  side  of  the  joint, 
opposite  the  articulation  (Fig.  618),  and 
carrying  it  over  to  the  opposite  side,  makes 
a  slightly  convex  incision,  directed  down- 
wards ;  then,  running  the  knife  across  and 
through  the  joint,  bending  it  as  needs  be, 
the  blade  is  turned  flat  under  the  phalanx, 
and  a  semilunar  flap  made  of  sufiicient 
length  to  cover  the  extremity  of  the  bone 
and  unite  with  the  dorsal  incision.  Another 
and  reverse  mode  of  doing  this  operation  is 
— by  placing  the  hand  in  the  supine  position, 
and  with  the  finger  extended,  to  transfix  on  the  palmar  aspect  of  the 
joint,  and  carrying  the  blade  flat  on  the  bone,  cut  a  semilunar  flap 

*  Diagram  showng  lines  of  incision  from  points  of  bone,  in — 1,  amputation  of 
phalacx  of  finger;  2,  tirger;  3,  thumb;  4,  little  finger;  5,  at  wrist-joint. 
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Fig.  618. 


Fro.  619. 


of  sufficient  length ;  then,  passing  the  knife  across  and  through  the 
joint,  to  divide  the  skin  almost  transversely  in  bringing  it  to  the  surface. 

Amputation  through  any  of  the  Phalanges  may  be  performed  in  like 
manner.  And,  instead  of  ampu- 
tating at  the  articulation  of  the 
middle  and  metacarpal  phalanx, 
it  is  better,  having  made  a  short 
dorsal  and  longer  palmar  flap,  to 
cut  through  the  middle  phalanx 
with  pliers  ;  thus  to  leave  the  in- 
sertion of  the  flexor  tendon  to 
move  the  first  phalanx,  which 
would  remain  a  stiff  spike  if  the 
amputation  were  performed  at 
the  articulation. 

Amputation  of  the  entire  Fin- 
ger, at  the  Metacarpo-phalangeal 
Articulation. — Having'  placed  the 
hand  in  the  prone  position,  with 
the  fingers,  on  either  side  of  the 
affected  one,  drawn  towards  the  palm  by  an  assistant,  the  Surgeon 
lays  hold  of  the  finger,  and  entering  the  point  of  a  long  narrow  bistoury 
or  scalpel  on  the  dorsal  aspect  of  the  metacarpal  bone,  about  half  an 
inch  above  the  head  of  this  bone  or  knuckle,  an  incision  is  earned 
forward  to  the  interdigital  web,  and  round  the 
palmar  aspect  of  the  finger;  the  knife  is  then  turned 
obliquely  backwards  along  the  interdigital  web  of 
this  side  also,  to  join  the  dorsal  incision.  A  kind 
of  looped  incision  is  thus  formed,  embracing  the 
root  of  the  finger  from  above  the  joint,  and  there 
including  an  angular  portion  of  integument.  The 
oval  flap  is  easily  drawn  back,  the  extensor  tendon 
divided  across,  and  the  finger  disarticulated  (Fig. 
619) .  This,  the  oval  method  of  amputation,  may  be 
converted  into  a  V  incision,  by  depressing  the  knife 
slightly  into  the  palm,  converging  towards  the 
middle  line,  then  diverging  again  towards  the  web 
on  the  opposite  side,  and  thence  upwards  into  the 
dorsal  incision.  The  resulting  linear  cicatrix  is  less 
puckered  than  by  the  oval  method.  A  third  method 
consists  in  directing  the  edge  of  the  knife  on  the  web,  close  to  the  finger, 
and  by  an  incision  backwards  towards  the  middle  line,  on  the  dorsum 
and  into  the  palm,  the  joint  is  reached ;  the  blade  is  then  passed  round 
the  head  of  the  phalangeal  bone,  and  brought  outwards  through  the 
web  on  the  opposite  side.  This  method,  though  simple  and  rapid, 
requires  practice.  In  either  way,  disarticulation  is  aided  by  using  the 
finger  as  a  lever.  The  bulky  head  of  the  metacarpal  bone  had  better 
then  be  removed  with  long  bone-pliers,  introduced  from  the  dorsal  sur- 
face (Fig.  620),  perpendicularly,  and  with  the  flat  surface  of  the  blades 
applied  to  the  proximal  end,  thusnipping  the  bone  cleanly  across ;  unless 
it  be  the  index  or  little  finger,  in  regard  to  both  of  which  the  bone  should 
be  nipped  across  obliqiiely  from  without  inwards,  so  as  to  conform  to 
the  outline  of  the  hand.     After  tying  or  twisting  the  digital  arteries. 
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Fig.  G20. 


the  edges  of  the  incision  readily  fall  together  into  a  line,  and  the 
fingers  being  brought  together,  the  gap  is  scarcely 
perceptible.  A  palmar  splint  is  applied,  and 
simple  dressing  as  usual. 

The   Metacarpal   hone   may  be   included    by 

carrying   the  incision  further  back  ;    but  it    is 

/  /      ^\^     foY  better  to  leave  the  base  of   the  bone, — not  to 

I  ^         x)/'y^^  open  the  wrist-joint,  and  care  should  be  taken 

not  to  wound  the  palmar  arch  in  removing  the 

bone  from  its  bed. 

Several  fingers,  with  perhaps  their  metacarpal 
bones,  requiring  removal  for  disease  or  injury, 
the  operation  can  be  fashioned  in  a  similar 
manner,  leaving  a  very  useful  forceps-hand. 
Aviputation  of  the  Thumb,  at  its  Metacarpo-phalangeal  Ai'ticulation, 
is  performed  in  precisely  the  same  manner  as  for  the  removal  of  a 
finger  at  the  same  articiilation  ;  but,  if  possible,  the  head  of  the  meta- 
carpal bone  should  always  be  preserved,  any  remnant  portion  of  the 
thumb  being  specially  serviceable.  Hence,  the  incision  from  the  dorsal 
aspect  must  be  carried  forward  on  the  radial  side  beyond  the  base  of 

the   phalanx,  to  obtain  sufficient  flap- 
FiG.  621.  covering  for  the  bulky  head  of  the  meta- 

carpal bone.     The  result  of  this  ampu- 
tation will  often  be  very  satisfactory  ; 

^''^•-'^v  '!/'      '  Vr*.'>-^^r  ^^^  ^^-'^^  °^  ^^^^  thumb  acquiring  a  con- 

^/    >—  •  ux^Pv   \  siderable  range  of  motion,  and  equal 

strength  as  an  opponent  to  the  fingers  ; 

both  of  which  functions  are  shown  in 

i  .  'fe\y«f  ^li6  use  of  the  hand  of  a  patient  upon 

v^^^/  whom  I  had  thus  operated  for  injury  to 

the  thumb  (Fig.  621).  A  more  con- 
servative method  may  sometimes  be  adopted  ;  for  I  have  succeeded  in 
saving  the  joint,  and  with  it,  therefore,  the  insertions  of  the  three 
other  muscles — adductor,  flexor,  and  abductor  pollicis. 

Amputation  of  the  Thumb,  at  its  Carpo-metacarpal  Articulation,  is  the 
only  amputation  peculiar  to 
the  thumb.  Listons  method. 
■ — Commencing  an  incision 
just  above  the  articulation 
of  the  base  of  the  meta- 
carpal bone  with  the  trape- 
zium on  the  palmar  aspect, 
and  continuing  it  down  the 
dorsal  aspect  of  the  bone,  in- 
clining slightly  to  the  radial 
side,  the  knife  is  sunk  into 
the  fold  of  integument  be- 
tween the  thumb  and  fore- 
finger (Fig.  622)  ;  then, 
introducing  the  knife  at  this  extremity  of 
the  incision,  and  thrusting  it  up  along  the 
palmar  aspect  of  the  bone,"  its  point  is  made  to  emerge  at  the  com- 
mencement of  the  incision,  and  the  palmar  integument  divided  out- 


FiG.  622. 


Fjg.623. 
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wards  (Fig.  623)  ;  observing  to  cany  the  blade  forwards  to  opposite 
tbe  dorsal  incision,  at  the  root  of  the  thumb,  that  the  palmar  flap  shall 
entirely  cover  the  exposed  surface  of  the  web.  The  bone  is  twisted 
out,  and  disarticulated  with  a  few  touches  of  the  knife  ;  the  lips  of  the 
oval  wound  form  a  single  incision,  and  eventually  a  linear  cicatrix. 
In  operating  on  the  right  thumb,  it  will  be  necessary  for  the  Sui'geon 
to  cross  his  hands  in  an  awkward  manner,  unless  he  is  ambidextrous. 
The  order  of  amputation  may,  therefore,  be  reversed ;  first,  by  trans- 
fixion, the  palmar  flap  is  made,  and  then  the  dorsal  incision.  Another 
'method  consists  in  carrying  the  dorsal  incision  downwards  to  within 
half  an  inch  of  the  metacarpo-phalangeal  articulation,  and  then  in  an 
oval  form  around  the  joint,  up  to  the  dorsal  incision.  When  the  flap 
is  brought  together  there  will  still  be  only  a  single  line  of  cicatrix. 

Amputation  of  the  Little  Finger,  at  its  Carpo-metacarpal  Articulation, 
may  be  performed  in  a  similar  manner. 

Amputation  at  the  Weist-joint. — The  radio-carpal  articulation  is 
as  easily  opened  as  any  of  the  joints  in  the  hand.  An  assistant  holding 
the  forearm,  the  operator  lays  hold  of  the  hand  on  its  palmar  aspect, 
with  his  forefinger  and  thumb  on  the  styloid  processes  of  the  radius 
and  ulna ;  thus  spanning  the  wrist,  as  the  limits  of  the  incision.  A 
short  narrow-bladed  amputating  knife  is 
used  instead  of  a  bistoury,  and  an  incision 
made  from  one  styloid  process  to  the  other, 
across  the  back  of  the  joint,  slightly  curving 
towards  the  hand  (Fig.  624).  Passing  the 
knife  across  the  joint,  clear  of  the  arch- 
shaped  surface  of  the  carpal  bones,  the  lateral 
ligaments  are  divided,  and  the  knife  carried 
forward  on  the  palmar  surface  of  the  meta- 
carpal bones,  so  as  to  make  a  rounded  flap 
of  sufficient  length  to  cover  the  ends  of  the 
radius  and  ulna,  and  unite  with  the  dorsal 
incision.  In  turning  the  knife  round  the 
joint,  care  must  be  taken  not  to  hitch  against 
the  pisiform  bone,  which  projects  forward  on 
the  palmar  aspect,  beyond  the  other  bones  of 
the  carpus.     The  radial  and  ulnar  arteries 


Fig.  625. 


Fig.  626. 


will  require  ligature  or  torsion,  and 
perhaps  some  interosseous  carpal 
branch. 

This  amputation,  not  often  re- 
quisite, is  intended  to  preserve  the 
naovements  of  pronation  and  supina- 
tion. Inappropriate,  therefore,  for 
disease  of  the  wrist,  where  the  lower 
radio-ulnar  articulation  is  involved,  the  operation  is  suitable  for  injury 
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where  no  portion  of  the  hand  can  be  saved,  but  with  sufficient  sound 
integument  to  form  the  palmar  flap. 

An  artificial  hand  may  eventually  be  adapted  to  the  stump  ;  one  of 
the  most  useful  forms  is  here  represented  (P'ip;'.  025),  and  one  of  its 
most  important  uses  (Fig.  626). 

Amputation  of  the  Forearm. — The  middle  of  the  forearm  is  the 
part  to  be  preferred  for  amputation,  as  affording  the  most  convenient 
coverings  to  the  stump,  and  a  tolerably  suitable  length  of  stump  for 
the  application  of  an  artificial  hand.  The  brachial  artery  must  be 
commanded  by  an  assistant,  and  the  forearm  held  by  another  assistant, 
in  a  state  of  extension  and  semi-pronation, — the  radius  looking  up- 
wards.    The  margins  of  the  bones  should  be  felt  by  the  operator  with 

one  hand ;  a  posterior  flap 
Fig.  627.  is  then  made  by  a  curved 

incision  downwards  ;  com- 
mencing on  the  palmar 
margin  of  the  radius — on 
the  left  side — and  con- 
tinued a  little  way  down 
along  the  bone,  arching 
aci'oss  the  back  of  the  fore- 
arm, and  up  along  the  ulna 
to  a  point  on  its  palmar 
aspect  opposite  to  the  other 
horn  of  the  incision^  it  thus  extends  forward  sufiiciently  on  either  side 
for  easy  transfixion  in  front  of  the  bones  (Fig.  627).  This  flap  is 
reflected  by  a  stroke  or  two  with  the  knife;  and  the  point  being 
entered  at  one  horn  of  the  incision^  in  front  of  the  bones,  and  made  to 

emerge  at  the  other,  an  anterior  flap  of 
corresponding  shape  and  length  is  formed, 
by  carrying  the  knife  from  within  out- 
wards along  the  surface  of  the  bones. 
Both  flaps  are  retracted  by  an  assistant. 
Sweeping  the  knife  around  the  bones  to 
divide  any  remaining  muscular  fibres,  and 
cutting  across  the  interosseous  membrane 
with  the  point  of  the  instrument,  the  bones 
are  then  sawn  through  together.  The  ra- 
dial, ulnar,  and  interosseous  arteries  in  the 
anterior  flap  must  be  ligatured  or  twisted, 
and  the  flaps  adjusted  with  sutures. 

This  method  of  performing  amputa- 
tion of  the  forearm  provides  for  easy 
transfixion,  and  is  the  most  dexterous ; 
but  in  a  similar  position  of  the  forearm 
— semi-pronation,  both  flaps  may  be  made 
by  transfixion. 

Amputation  by  a  long  anterior,  and  a 
short  posterior,  rectangular  flap,  on  Teale's 
principle,  will  also  form  a  good  stump. 

An  artificial  forearm  may  be  fitted  thus  (Fig.  628).  It  is  a  modi- 
fication, by  Mr.  Bigg,  of  Beaufort's  arm.  The  hand  may  be  adapted 
for  a  variety  of  important  movements — as  in  writing  or  driving. 


Fig,  628. 
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Fig.  629. 


Amputation  at  the  Elhow-joint  may  be  performed  by  transfixion  in 
front  of  tbe  joint,  just  below  the  condyles,  and  forming  a  sufiiciently 
long  anterior  rounded  flap  ;  then,  dividing  the  lateral  ligaments  with 
a  touch  of  the  knife  on  either  side,  the  joint  is  opened,  and  the  blade 
being  carried  round  the  olecranon,  dividing  the  attachment  of  the 
triceps  tendon,  a  short  semicircular  skin- 
flap  is  formed  posteriorly.  The  condyloid 
surface  of  the  humerus  should  then  be 
sawn  off. 

But  this  amputation  is  seldom  eligible, 
or  necessary.  When  removal  of  the  limb 
is  requisite  for  injury,  there  is  seldom 
sufficient  sound  integument  for  the  anterior 
flap  ;  and  in  the  case  of  injury  or  disease  of 
the  elbows-joint,  excision  may  generally  be 
performed. 

Amputation  of  the  Arm. — An  assistant 
compressing  the  brachial  artery,  the  Sur- 
geon makes  a  couple  of  equal  flaps,  an 
anterior  and  a  posterior ;  simply  by  trans- 
fixing the  arm  in  front  of  the  hunjerus,  and 
cutting  a  well-rounded  flap,  and  then  enter- 
ing the  knife  behind  the  bone  and  making  another  such  flap  (Fig. 
629).  These  are  retracted  by  an  assistant.  A  sweep  of  the  knife  clears 
the  bone,  which  is  then  sawn  through  ;  care  having  been  taken  that 
the  musculo-spiral  nerve  was  divided  at 
the  back  of  the  bone — if  the  amputation 
be  at  that  part  of  the  arm  where  this  nerve 
winds  round  behind  the  humerus.  The 
artery  and  any  bleeding  branches  of  magni- 
tude are  secured,  and  the  flaps  brought 
together  with  sutures. 

Circular  amputations,  as  in  the  thigh, 
w^ill  be  preferable,  if  the  limb  be  very 
fleshy. 

Amputation  by  a  long  external,  and  a 
short  internal,  rectangular  flap,  on  Teale's 
principle,  may  be  practised  with  advantage 
occasionally.  This  method  is  suitable 
where  sufficient  flaps  cannot  otherwise  be 
obtained,  more  often  from  wasting  or  con- 
densation of  the  muscles,  in  disease  of  the 
forearm. 

jResults. — Amputations  of  the  forearm, 
or  of  the  arm,  are  very  successful.  For 
disease,  as  of  the  joints  or  bones,  amputa- 
tion is  especially  successful ;  but  far  less  so  for  malignant  disease.  For 
injury,  the  operation  in  either  part  is  generally  more  fatal.  The  death- 
rate  per  cent,  rises,  as  usual,  relatively  to  amputation  nearest  the  trunk. 
During  the  American  War,  the  proportion  was,  after  amputation  of 
the  forearm,  16"5  ;  the  arm,  21.  In  the  Crimea,  amputations  of  the 
forearm  were  fatal  in  the  ratio  of  only  7,  and  those  of  the  arm  19,  per 
cent.    At  Gruy's  Hospital, according  to  Mr.  Bryant's  statistical  results, 
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Fig.  631. 


Fig.  632. 


the  i-atio  of  fatal  traumatic  amputations  of  the  forearm  and  arm  was 
16  and  22  per  cent. ;  thus  almost  exactly  equallinjti-  the  proportionate 
mortality  during  the  American  War.  And 
this  comparative  result  was  in  Civil  and 
Military  practice  respectively. 

An  artificial  arm  may  be  adapted  to  the 
stump  ;  and  of  the  various  forms  invented, 
the  best  construction  is  Van  Petersen's,  if 
the  stump  be  long  and  mobile  ;  or  the  less 
costly  arm  invented  by  Count  de  Beaufort 
(Fig.  630). 

Amputation  at  the  Shoulder-joint. — 
Lisfranc's  method. — An  assistant  standing 
above  the  shoulder,  compresses  the  subclavian 
artery  as  it  passes  over  the  first  rib  ;  or,  if 
he  know  the  operation  practically,  he  maybe 
trusted  to  catch  the  artery  with  his  thumbs 
in  the  inner  flap.  Esmarch's  elastic  coil  can 
be  applied  in  the  axilla  and  carried  over  the 
shoulder  (Fig.  631),  an  appliance  which 
dispenses  with  the  service  of  this  assistant.     An  assistant  holds  the 

arm  up  so  as  to  relax  the 
deltoid  muscle.  The  Surgeon 
— operating  on  the  left  arm 
—  introduces  a  long-bladed 
amputating  knife  at  the  pos- 
terior border  of  the  axilla, 
and  passing  it  in  front  of  the 
joint,  makes  it  emerge  at  the 
anterior  border  of  the  deltoid 
muscle,  about  an  inch  below  the 
point  of  the  acromion  ;  cutting 
downwards  and  outwards,  a 
large  flap  is  formed  chiefly  of 
the  deltoid  muscle  and  skin 
(Fig.  632).  This  flap  is  raised 
by  an  assistant  at  the  shoulder, 
and  the  arm  brought  down 
towards  the  front  of  the  chest ; 
thus  presenting  the  head  of  the 
humerus  and  muscles  attached  to  the  tuberosity.  Running  the  knife 
across  the  joint,  these  are  divided,  with  the  capsular  ligament,  and 
the  knife  turned  to  the  inner  side  of  the  joint, — followed  by  the  hand 
of  another  assistant  ready  to  compress  the  artery,  when  the  vessel  is 
to  be  thus  secured.  The  arm  is  again  raised  to  give  freedom  in 
making  the  flap,  and  the  knife  canned  downwards  close  to  the  bone, 
forming  an  inner  flap  corresponding  to  the  outer  one  ;  while  at  this 
moment  the  assistant  in  charge  grasps  the  whole  thickness  of  the  inner 
flap  with  both  hands,  between  his  fingers  and  thumbs  crosswise 
(Fig.  633),  and  catches  the  artery  as  it  is  divided.  If  this  be  done 
dexterously  very  little  blood  escapes.  Amputation  at  the  7-ight  shoulder- 
joint  is  performed  in  precisely  the  same  way,  only  that  the  shoulder  is 
transfixed  from  before  backwards,  the  knife  beinof  entered  in  front  of 
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the  deltoid  about  an  inch  below  the  acromion,  and  made  to  emerge 
at  the  posterior  border  of  the  axilla.  The  axillary  artery  and  other 
vessels  having  been  tied  or 
securely  twisted,  the  flaps  are 
adjusted  with  sutures. 

Or,  the  outer  flap  may  be 
made  by  incision  from  with- 
out inwards,  and  raising  the 
flap  upwards  by  two  or  three 
sweeps  with  the  knife ;  a 
modification  more  suitable  in 
amputation  for  disease  of  the 
arm,  where  the  muscular  tex- 
ture has  undergone  atrophy 
or  condensation  ;  or  where  it 
becomes  necessary  to  reflect 
a  flap  from  a  tumour  of  the 
humerus. 

In   cases    of    injary  also, 
transfixion  may  be  impractic- 
able ;  when  the  arm  cannot  be  conveniently  raised,  owing  to  fracture 
high  up. 

Spence's  method — which  much  resembles  Larrey's — consists,  prin- 
cipally, in  forming  a  large  outer  flap  by  incision.  On  the  right  side, 
for  example ;  "  the  arm  being  slightly  abducted,  and  the  head  of  the 
humerus  rotated  outwards,  an  incision  is  made  with  a  strong  bistoury, 
on  the  inner  aspect  of  the  humerus  immediately  external  to  the  coracoid 
process,  and  carried  down  through  the  clavicular  fibres  of  the  deltoid 
and  pectoralis  major  muscles,  to  the  humeral  attachment  of  the  latter 
muscle,  which  is  there  divided.  Then,  the  incision  is  gently  curved 
across  and  fairly  through  the  lower  fibres  of  the  deltoid  towards,  but 
not  through,  the  posterior  border  of  the  axilla.  Unless  the  textures 
be  much  torn,  the  line  of  the  lower  part  of  the  inner  section  is  then 
marked  by  carrying  an  incision  through  the  skin  and  fat  only,  from 
the  terminal  point  of  the  vertical  incision,  across  the  inner  side  of  the 
arm  to  meet  the  incision  at  the  outer  side.  This  insures  accuracy  in 
the  line  of  union,  but  is  not  essential.  The  large  outer  flap  is  dissected 
up,  and  the  head  of  the  humerus  disarticulated,  as  in  the  other  mode 
of  amputation.  If  the  shoulder  be  very  muscular,  redundancy  of  flap 
is  avoided  by  raising  the  integument  only,  from  the  deltoid,  at  the 
lower  part,  and  then  dividing  the  muscular  texture  higher  up." 
Hgemorrhage  having  been  arrested,  and  the  flap  adjusted  by  a  few 
points  of  suture,  a  flat  pad  of  lint  is  applied  and  secured  by  a  six-tailed 
split  cloth,  the  tails  being"  fastened  on  the  opposite  side  of  the  body. 

Three  advantages  are  claimed  for  this  method  of  amputation  at  the 
shoulder-joint :  the  fullness  and  better  form  of  the  stump,  instead  of 
the  ugly  hollow  which  results  from  the  opposed  action  of  the  pectoralis 
major  in  front,  and  the  latissimus  dorsi  and  teres  major  muscles 
behind ;  the  preservation  of  the  trunk  of  the  posterior  circumflex 
artery  ;  and  the  greater  facility  offered  for  disarticulation. 

Modifications  in  the  formation  of  the  flaps  will  be  necessary  to  suit 
the  operation  to  the  extent  of  the  injury  or  disease,  involving  the 
shoulder.     Thus,  in  two  cases  under  my  care  in  the  Hospital,  at  the 
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same  time  (1882),  the  patients  had  sustainerl  severe  railway  injury', 
the  Avheel  of  a  carriage  having  passed  over  the  arm  close  upon  the 
shoulder.  Both  injuries  were  singularly  alike.  The  axilla  was  split 
up  from  before  backwards,  as  bj*  a  line  of  incision,  and  the  deltoid 
muscle  was  much  contused,  leaving  the  integument  entii-e.  1  ampu- 
tated at  the  joint  by  making  a  skin-flap  only  from  off  the  deltoid,  to 
meet  the  semicircular  wound  in  the  axilla.  After  disarticulation,  the 
flap,  thus  formed,  hung  as  a  cui-tain  over  the  prominence  of  the 
acromion,  and  the  integument  being  damaged  by  the  injury,  would 
probably  have  sloughed;  the  abutting  portion  of  bone  was,  therefore, 
sawn  off",  so  that  the  flap  laid  loose  and  easj  in  position.  But  little 
sloughing  ensued,  in  either  case  ;  and  both  patients  recovered  with 
a  rounded  and  comely  looking  shoulder.  A  few  additional  particulars 
are  interesting.  No  secondary  htemorrhage  occurred ;  a  hempen 
ligature,  used  in  the  first  case,  came  away  on  the  ninth  day, — having 
been  w^ashed  out  in  gently  syringing  to  cleanse  the  sui-face  of  the 
wound ;  in  the  second  case,  catgut  ligature  having  been  employed, 
and  the  ends  cut  off,  the  noose  was  never  afterwards  seen.  The 
wounds  were  dressed  simply  with  dry  lint,  overlaid  wdth  taenax  and 
bandage  ;  free  drainage  being  provided  by  a  tube  inserted  for  the  first 
few  days,  and  thus  forming  a  channel  for  cleansing  the  wound,  during 
granulation. 

Results. — Amputation  at  the  shoulder-joint  for  disease  of  the 
humerus  is  more  successful  than  the  same  operation  for  injury.  The 
mortality  in  the  one  case  was  1  in  4 ;  in  the  other,  5  in  18  (Spence)  ; 
and  amounted  to  35  per  cent,  during  the  Crimean  War.  The  death- 
rate  per  cent,  in  the  American  War  was  39  ;  that  after  amputation  in 
the  arm  being  only  21  per  cent.,  a  difference  of  18  adverse  to  ampu- 
tation at  the  shoulder-joint.  The  injury  requiring  amputation,  as 
compound  fracture  of  the  humerus  high  up,  is  usually  accompanied 
with  other  injuries,  particularly  of  the  head,  thus  increasing  the  risk 
of  a  fatal  result. 

Amputations  of  the  Lower  Extremity. 

The  Foot  (Figs.  634,  635). — Amputations  of  the  Toes,  at  their 
Phalangeal  Articulations,  and  at  their  Metatarso-phalancjeal  Articu- 
lations.— These  operations  are  performed  in  a  manner  precisely  similar 
to  the  analogous  operations  on  the  Fingers.  In  amputations  at  the 
last-named  articulations,  the  incision  must  be  commenced  propor- 
tionately farther  back  than  in  the  Hand,  these  articulations  being 
situated  at  some  distance  above  the  web  of  the  Toes ;  and  it  is  un- 
desirable to  remove  the  head  of  the  metatarsal  bone,  Avhich  would 
diminish  the  breadth  and  support  of  the  foot. 

Amputation  of  the  Great  Toe,  at  its  Tarso-metatarsal  Articulation. — 
With  a  stout  bistoiiry,  commence  an  incision  on  the  dorsum  of  the 
foot,  at  the  posterior  extremity  of  the  interspace  between  the  meta- 
tarsal bones  of  the  first  and  second  toes  ;  carry  the  incision  forward 
to  the  ball  of  the  great  toe,  and  curve  it  inwards  upon  the  ball  to  the 
sole  of  the  foot,  at  a  part  opposite  to  the  web  between  the  toes  ;  thence 
draw  the  knife  backwards  along  the  sole  of  the  foot,  parallel  with  the 
outer  margin  of  the  metatarsal  loone  of  the  great  toe  to  a  point  opposite 
to  the  commencement  of  the  dorsal  incision.     Dissect  the  flap  back, 
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close  to  the  bone ;  divide  the  web  between  the  first  two  toes,  avoiding 
Fig.  634.*  Fig.  635.t 


Fig.  636. 


the  sesamoid  bone  here  situated,  and  isolate 

the  metatarsal  bone  ;  then,  twisting  the  great 

toe  inwards,  pass  the  knife  deeplj  into  the 

angle  of  the  wound  and  open  the  articulation 

with  the  internal  cuneiform  bone,  detaching 

its    ligamentous    connections — but   avoiding 

the    termination    of    the    dorsal    arterj    by 

directing  the  knife   towards  the  joint,    and 

thus  complete  the  amputation  (Fig.  636). 

The  metatarsal  hone  alone  can  be  removed 

by  the  first  part  of  this  operation  ;  the  flap 

being  made  without  then  dividing  the  web 

of  the  toes. 

Amputation  of  the  Little  Toe,  at  its  Tarso- 
tnetatarsal  Articidation. — This  operation  is 
analogous  to  that  for  the  removal  of  the 
great  toe  ;  but  the  line  of  incision  is  here 
single.  The  knife  is  entered  just  behind  the 
prominent  tubercle  of  the  metatarsal  bone 
of  the  little  toe,  and  carried  inwards  and 
forwards  in  the  oblique  line  of  its  articulation 
with  the  cuboid  ;  thence  into  the  fourth  metatarsal  interspace  forward 
to  the  web  of  the  toe,  and  around  under  the  toe,  back  into  the  incision 
on  the  dorsum  of  the  foot.  The  integument  is  dissected  off,  exposing 
the  metatarsal  bone,  and  the  bone  isolated ;  then,  the  toe  being  forcibly 
drawn  outwards,  the  joint  is  opened  in  the  angle  of  the  wound,  and 
the  operation  completed. 

Amputation  of  all  the  Toes,  at  theii-  Metatarso-phalayigeal  Articula- 
tions.— This  is  accomplished  by  making  a  slightly  curved  skin-flap  on 
the  dorsal  aspect,  and  a  corresponding  but  larger  plantar  flap.  In 
disarticulation  the  line  of  the  joint  offers  no  difficulty.  Torsion  will 
arrest  the  hsBmorrhage  from  the  digital  arteries. 

*  Diagram  showing  lines  of  incision  from  points  of  bone,  in — 1,  amputation  of 
great  toe  ;  2,  little  toe  ;  3,  all  the  toes ;  4,  or  at  their  tarso-metatarsal  articulations  ; 
5,  through  the  tarsus,  or  medio-tarsal ;  6,  at  ankle-joint. 

t  Diagram  showing  lines  of  disarticulation,  or  section  of  bone,  in — 1,  amputa- 
tion of  all  the  toes;  2,  at  their  tarso-metatarsal  articulations;  3,  through  the 
tarsus,  or  medio-tarsal;  4,  at  the  ankle-joint;  and  4',  with  tuberosity  of  the  os 
calcis. 
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Amputation  of  the  tvhole  of  the  Toes,  at  their  Tarso- metatarsal  Articn- 
lations. — Hetfs  Operation. — This  amputation  is  performed  bj  a  dorsal 
incision,  slightly  curved  downwards,  and  a  plantar  flap,  the  limits  of 
which  transversely  are  the  tubercle  of  the  metatarsal  bone  of  the  little 
toe  and  the  base  of  the  first  or  the  tubercle  of  the  scaphoid  bone  in 
preference  ;  the  flap  extending  forward  sufficiently  to  cover  the  end  of 
the  tarsal  after  disarticulation  of  the  metatarsal  bones.  The  leg  is 
placed  with  the  foot  downwards,  and  steadied  by  an  assistant ;  the 
Surgeon  grasping  the  fore-part  of  the  foot  and  feeling  with  his  finger 
and  thiimb  the  points  of  bone  above  mentioned,  he  makes  a  semilunar 
incision  from  the  one  to  the  other  across  the  back  of  the  foot,  cuttino- 
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down  to  the  bone  and  reflecting  this  short  flap  of 
integument  (Fig.  637).  Passing  the  knife  under 
the  bases  of  the  metatarsal  bones  from  one  horn 
of  the  incision  to  the  other,  and  transfixing  the 
foot,  a  longer  flap  is  made  from  the  sole,  extending 
up  to  the  roots  of  the  toes  (Fig.  638,  2).  The 
irregular  line  of  articulations  is  then  opened  with  the  point  of  the 
knife,  while  the  fore-part  of  the  foot  should  be  forcibly  depressed  to 
facilitate  disarticulation.  The  plantar  flap  is  ad- 
justed with  sutures,  and  a  single  cicatrix  remains 
on  the  dorsal  aspect  of  the  stump  (Fig.  639). 

This  amputation — by  complete  disarticulation 
— is,  more  correctly,  Lisfrancs  operation ;  Hey's 
modification  consists  in  sawing  oflf  the  projection 
of  the  internal  cuneiform  bone,  and  thus  forming 
a  more  regular  surface.  The  Surgeon  should 
always  endeavour  to  preserve  as  much  of  the  foot 
as  may  be  consistent  with  the  removal  of  the 
diseased  or  injured  portion  beyond  recovery,  and 
the  formation  of  sound  covering  ;  and  among  many  illustrations  of  this 
principle  I  can  give  no  better  example  than  the  useful  foot  remaining 
after  I  had  removed  all  the  toes  between  the  great  and  little  toe,  at 
their  tarsal  articulations,  in  a  case  of  crushing  violence  (Fig.  640). 

Amputation  through  the  Tarsus — medio-tarsal — in  the  line  of  articu- 
lation between  the  astragalus  and  os  calcis,  posteriorly,  and  the 
scaphoid  and  cuboid  bones,  anteriorly. — Choparfs  Operation. —  The 
guides  to  this  operation  are  the  tubercle  of  the  scaphoid  bone  on  the 
inner  side  of  the  foot,  and  a  point  about  half  an  inch  behind  the 
tubei'cle  of  the  fifth  metatarsal  bone  on  the  outer  side  of  the  foot,  or 
about  midway  between  this   projection   and  the  front  of  the  outer 
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Fig.  640. 


malleolus.  The  operation  is  similar  to  Heys,  only  that  the  incisions 
are  commenced  farther  back ;  the  dorsal  curbed  incision  is  made 
between  the  points  of  bone  above  named  ; 
the  tarsal  bones  must  then  be  disarticulated, 
and  the  plantar  flap  formed,  keeping*  the 
knife  well  turned  towards  the  under  concave 
surface  of  the  metatarsal  bones,  and  ex- 
tending this  flap  forwards  to  the  root  of 
the  toes,  where  it  should  be  rounded  off 
across  the  sole  of  the  foot  (Fig.  641).  The 
vessels  are  thus  left  uninjured,  and  an  ample 
cushion  formed.  The  head  of  the  astralagus 
had  better  be  sawn  off.  The  stump,  as 
compared  with  that  made  by  Hey's  ampu- 
tation, is  here  represented  in  section  (Fig. 
642). 

Successful  as  Chopart's  amputation  may 
be  in  the  formation  of  a  useful  stump,  the 
ultimate  result  of  this  operation  may  prove 
most  unsatisfactory,  owing  to  changes  in  the  position  of  the  stump,  as  a 
weight-bearing  support.    Talipes  valgus,  or  eversion,  not  unfrequently 


Fig.  641. 


Fig.  642.* 


occurs;  or  talipes  equinus,  a  worse  position,  whereby  the  weight  is 
thrown  upon  the  cicatrix,  which  thus  becomes  very  sensitive  and  is 
apt  to  ulcerate.  Tenotomy  has  proved  sufficient  to  counteract  this 
tendency  in  some  cases  ;  but  Bouvier  found  that  contraction  probably 
depended  on  the  attachment  of  the  divided  tendons  of  the  deep  muscles 
upon  the  back  of  the  leg ;  and  Malgaigne,  Sedillot,  and  Legouest 
arrived  at  the  conclusion  that  the  heel-retraction,  with  some  eversion, 
must  be  due  to  mechanical  pressure, — the  weight  of  the  body,  trans- 
mitted through  the  tibia,  tending  to  push  the  astragalus  downwards 
and  forwards,  and  thus  depress  the  anterior  face  of  the  stump.  The 
tendency  to  valgus  is  produced  by  the  outer  part  of  the  os  calcis — 
below  the  level  of  the  sustentaculum  tali — ^resting  on  the  ground,  and 
thus  resulting  in  eversion  of  the  stump. 

Subject   to    this    useless   state    of   the    stump,  reamputation    has 
become  necessary  in  many  cases. 

*  Eoy.  Coll.  Surg.  Mus.,  2817c.     Stump  after  Chopart's  amputation — medio- 
tarsal.     Section.     (Partridge.) 

VOL.  11.  K 
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Pig.  644. 


Tripier's  Amputation  is  calculated  to  overcome  the  defects  conse- 
quent   on    Chopavt's    method.     The    operation    has    been    performed 
especially  by  Mr.   P.  J.  Hayes,  of  the  Mater  Misericordioe   Hospital  ; 
and   his    description    is    the    most    complete :     "  Commencing   at  the 
outer  edge  of  the  tendo-Achillis,  on  a  level  with  the  external  mal- 
leolus,   an    incision,    skin  deep,    is   made  in.    a   direction    downwards 
and    forwards,    and    then    carried    fofwards,    passing    two    fingers'- 
breadths  below  the  malleolus,  and  approaching  by  a  finger's-breadth 
the  upper  part  of  the  base  of  the  fifth  metatarsal  bone  (Fig.  643). 
From    this    point,    the    incision    is    curved    upwards,    forwards,    and 
inwards,  so  as  to  reach  the  inner  margin  of  the  tendon  of  the  extensor 
proprius  pollicis,  just  behind  the 
first    tarso-metatarsal    ai-ticula- 
tion,  a.     The  knife  should  now 
be  made  to  cut  downwards  and 
forwards,  so  as  to  enter  the  sole 
of  the  foot  a  finger's-breadth  in 
front  of  the  dorsal  wound.     The 
incision  is  then  carried,  with  a 
gentle  forward  curve,  outwards 
and  backwards,  until  it  is  con- 
tinuous  with    the    first   portion 
of  the  wound    below  the  outer 
malleolus    (Fig.    644).     The  di- 
vided integument  having  under- 
gone some  degree  of  retraction, 
the  dorsal  and  plantar  structures 
are  to  be  divided  half  an  inch  behind  the  superficial  wound,  h ;  the 
soft  parts  are  separated  from  the  bones,  extreme  care  being  taken 
to  preserve  uninjured  the  vessels  contained  in  the  inner  part  of  the 
plantar  flap.     It  will  now  be  convenient  to  disarticulate  the  cuboid 
and  scaphoid  from  the  os  calcis  and  astragalus.     Then,  the  periosteum 
should  be  detached  from  the  under  surface  and  posterior  extremity  of 
the  calcaneum  up  to  the  level  of  the  sustentaculum  tali,  where  the 
bone  is  to  be  sawn  through  in  a  direction  from  behind  and  within, 
forwards  and  outwards  ;   thus  leaving  a  surface  which  will  be  at  i-ight 
angles  with  the  axis  of  the  tibia,  when  the  limb  assumes  the  position 
for  standing  or  walking.      All  sharp  bone-edges   and  angles  should 
now  be  rounded  off.     The  posterior  tibial  nerve  is  to  be  exposed  in 
the  plantar  flap,  and  divided  as  high  as  possible,  to  prevent  the  risk 
of  neuroma.     The  vessels  having  been  secured,  and  di'ainage-tubes  in- 
serted, the  flaps  are  brought  together,  and  the  limb  placed  so  as  to  secure 
moderate  flexion  of  the  ankle-joint  during  the  healing  of  the  wound." 
Certain  advantages  claimed  for  this  amputation  are  obvious.     The 
tendons   are  divided  in  front  of  their  sheath-connections   with  the 
astragalus  and  os  calcis  ;  when,  therefore,  they  form  new  attachments, 
the  muscles  which  act  upon  them  will  be  capable  of  regixlating  flexion 
and  extension  of  the  ankle-joint.     Removal  of  the  lower  part  of  the 
OS   calcis  leaves  an  extremely  broad,   even  surface  for  support.     If 
section  of  the  os  calcis  should  present  a  diseased  state  of  the  bone, 
the  operation  can  be  readily  converted  into  a  disarticulation  at  the 
ankle-joint.     (Dublin  Journal  of  Medical  Science,  December,  1881,  vol. 
Ixxii. ;  Brif.  Med.  Journ.,  Febi'uary  26,  1881.) 
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Amputation  at  the  Ankle-joint. — Symes  Operation. — This  ampa- 
tation  consists  in  making  a  posterior  heel-flap,  and  an  anterior  incision 
across  the  joint ;  disarticulating  the  foot,  and  taking  a  slice  off  the  end 
of  the  tibia.  The  foot  projecting-  over  the  end  of  a  table,  and  at  a 
right  angle  to  the  leg,  a  stout  bistoury  is  entered  at  the  centre  of  one 
malleolus,  and  drawn  downwards  and  slightly  backAvards,  under  the 
prominence  of  the  heel  (see  Fig.  638,  l),  upwards  and  forwards  to  a 
corresponding  point  at  the  other  malleolus  (Fig.  645).  Or,  the  heel- 
incision  may  be  carried  slightly  forwards.  The  flap,  marked  out 
by  this  incision,  is  dissected  back  to  the  tendo-Achillis  ;  the  opera- 
tor placing  his  fingers  upon  the  heel,  while  his  thumb  rests  upon  the 


Fig.  645. 


Fro.  646. 


edge  of  the  flap,  he  cuts  between  the  nail  of  the 
thumb  and  the  tuberosity  of  the  os  calcis,  press- 
ing back  steadily  at  the  same  time.  In  reflecting 
the  integument  around  the  tuberosity,  the  risk  of 
making  a  button-hole  will  thus  be  avoided  ;  and 
by  still  keeping  the  knife  close  to  the  bone  on  the 
inner  side  of  the  os  calcis,  the  plantar  arteries  are 
not  injured  (Fig.  646).  An  incision  is  next 
made  from  one  upper  extremity  of  the  heel-flap,  across  the  dorsum  of 
the  foot,  to  the  other  extremity  ;  then,  depressing  the  foot,  the  joint  is 
opened  and  the  lateral  ligaments  divided  by  the  point  of  the  knife  ; 


Fig.  647. 


Fig.  648. 


the  astragalus  is  disarticulated  and  the  tendo-Achillis  divided,  as  also 
any  slight  connection  of  the  os  calcis,  and  the  foot  removed  (Fig.  647). 


132 


SPECIAL    PATHOLOGY   AND    SURGERY. 


Fui.  64:9."* 


A  thill  slice  is  sawn  off  the  end  of  the  tibia,  including  the  two  malleoli 
(Fig.  048).  The  plantar  arteries  are  secured,  also  the  anterior  tibial  or 
dorsal  artery  of  the  foot,  and  the  heel-flap  is  brought  forward  to  the 
anterior  incision  and  retained  by  sutures.  To 
prevent  dropping  and  bagging  of  the  flap,  with 
a  tendency  to  sloughing,  especially  if  the  plantar 
arteries  have  been  cut  off  short,  a  broad  strip  of 
adhesive  strapping  should  be  drawn  over  the  end 
of  the  stump,  from  the  back  to  the  front  of  the 
leg.  An  excellent  stump  often  results,  with  only 
a  transverse  line  of  cicatrix  (Fig.  649).  In  this 
case,  retraction  of  the  heel  occui-i^ed,  from  the 
action  of  the  gastrocnemius  and  soleus  muscles, 
producing  an  intractable  ulcer  in  the  most  pro- 
minent part  of  the  line  of  union ;  but  this  was 
remedied  by  tenotomy — division  of  the  tendo- 
Achillis. 

Professor  Pirrie  makes  a  slight  modification 
of  this  amputation,  by  sawing  off'  the  ends  of  the 
bones,  without  previous  disarticulation  of  the  foot ;  thereby  shortening 
the  operation. 

Pirogoff's  Operation  is  a  modification  of  Syme's.  It  consists  in  pre- 
serving the  posterior  portion  of  the  os  calcis,  which  is  retained  in  the 
heel-fl.ap.  This  flap  is  reflected  back  about  two  lines  ;  the  anterior  in- 
cision is  made,  the  astragalus  disarticulated,  and  the  malleoli  sawn  off 
with  a  thin  slice  of  the  tibia ;  then  the  saw  is  entered  behind  the 
astragalus  on  the  upper  and  back  part  of  the  os  calcis,  which  is  sawn 
obliquely  downwards  and  forwards  (Fig.  650).  The  posterior  portion 
of  the  calcaneum,  thus  left,  is  brought  up  into  contact  with  the  tibia 


Fig.  652.t 


(Fig.  651)  ;  leaving  the  tendo- Achillis  undivided,  and  forming  a  longer 
stump  for  support.  The  osseous  surfaces  may  readily  unite  (Fig. 
652). 

The  chief  advantages  of  this  operation  are  the  increased  length  of 

*  Eoyal  Free  Hosp.    Stump  after  Syme's  amputation  at  ankle -joint.    (Author.) 
t  Eoy.  Coll.  Surg.  Mus.,  2817a.     Stump  after  Pirogofif's  amputation— ankle- 
joint  and  calcaneum.     Section.     (Partridge.) 
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stump,  and  the  less  liability  to  sloughing  of  the  heel-flap — the  plantar 
arteries  always  being  cut  long  and  the  general  vascular  communica- 
tions remaining  undisturbed.  The  disadvantages  are  the  greater 
liability  to  osteo-phlebitis,  owing  to  the  section  of.  two  osseous  sur- 
faces ;  and  the  recurrence  of  disease  in  the  portion  of  calcaneum  left 
in  the  heel-flap.  This  latter  objection,  however,  does  not  apply  to  the 
amputation  when  performed  for  injury. 

Professor  Pirrie  has  devised  a  simplification  of  this  operation  also, 
and  one  which  includes  his  modification  of  Syme's  amputation.  The 
OS  calcis  is  sawn  from  belmo, — upwards  and  backwards ;  and  then — 
having  made  the  anterior  incision — the  tibia  and  fibula  are  sawn 
through  just  above  the  malleoli,  without  previous  disarticulation  of 
the  foot.  But  the  downward  section  has  always  seemed  to  me  more 
handy. 

Amputation  by  a  large  internal  flap. — According  to  the  directions 
given  by  Professor  Spence,  the  foot  is  held  resting  on  its  outer  side. 
The  knife  is  entered  over  the  tendo-Achillis,  and  an  incision  carried 
obliquely  across  towards  the  outer  and  plantar  aspect  of  the  heel,  then 
curving  inwards  across  the  sole  of  the  foot,  and  upwards  in  front  of 
the  inner  malleolus  to  a  point  beyond  the  tendon  of  the  tibialis  anticus 
muscle ;  thence  the  incision  is  continued  over  the  dorsum  of  the  foot, 
about  an  inch  below  the  ankle-joint,  and  terminates  at  the  point  of 
commencement.  The  large  flap  is  raised,  avoiding  the  posterior  tibial 
artery.  Disarticulation  at  the  ankle-joint  is  then  effected,  and  a  thin 
section  of  the  tibia  and  fibula  removed,  just  above  the  malleoli,  as  in 
Syme's  amputation.  The  advantages  of  this  modification,  in  the 
formation  of  the  flap,  are  said  to  be  the  easy  retention  of  the  flap 
in  position,  by  the  tendency  of  its  own  weight,  and  the  facility  for 
discharge  from  the  dependent  angle  of  the  wound.  A  similar  operation 
was  devised  by  Richard  Mackenzie,  of  Edinburgh,  in  order  to  provide 
for  a  more  free  supply  of  blood  through  the  posterior  tibial  artery  ; 
and  in  cases  where  the  integument  on  the  outer  side  of  the  heel  is 
unsound.  The  flap  might  be  made  externally  in  cases  of  an  opposite 
character,  but  with  less  provision  for  blood- 
supply  in  the  flap. 

Suh-astragaloid  Amputation.— 'RevaoYdl 
of  the  foot  below  the  astragalus  is  analogoiis 
to  Syme's  amputation ;  that  bone  being  left 
and  the  operation  performed  between  it  and 
the  calcaneum,  at  the  articulation  of  these 
bones.  A  heel-flap  having  been  made,  as  in 
Syme's  amputation,  an  anterior  incision  lays 
open  the  articulation  between  the  astragalus 
and  scaphoid  bone,  as  in  Chopart's  amputa- 
tion; the  knife  is  then  passed  backward 
between  the  astragalus  and  calcaneum,  di- 
viding the  interosseous  and  other  liga- 
mentous connections,  and  the  foot  is  removed. 
A  longer,  and  so  far  more  useful,  stump  (Fig.  653)  remains  than  after 
Syme's  amputation  at  the  ankle-joint ;    but  sub-astragaloid  amputa- 

*  Diagram  of  stump  after  sub-astragaloid  amputatiou— 1,  astragalus. 
Hancock's  modification  of  this  amputation— 1,  astragalus  ;  2,  upturned  portion 
of  OS  calcis. 


Fig.  653.* 
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tion  is  comparatively  rarely  eligible, — only  when  the  astragalus  is 
not  involved. 

This  operation,  originally  devised  by  Lignei'olles,  and  adopted  by 
Malgaigne  in  1845,  was  first  performed  by  Textor  in  1841.  i3ut  the 
flap  was  made  from  the  inner  part  of  the  sole  of  the  foot ;  or  two  flaps 
may  be  obtained,  as  first  proposed,  from  the  sides  of  the  foot,  and 
reflected  towards  the  malleoli. 

Hancock's  Operation  consists  in  amputation  of  the  foot  below  the 
astragahis,  leaving  the  posterior  third  of  the  os  calcis,  which  is  turned  up 
against  the  under  surface  of  the  astragalus  (see  Fig.  653),  jDi'epared  for 
its  adaptation  and  union  therewith  by  also  removing  the  under  surface 
and  head  of  this  bone.  This  operation,  therefore,  bears  the  same  rela- 
tion to  sub-astragaloid  amputation,  that  Pirogoff's  operation  does  to 
Syme's  amputation  at  the  ankle-joint.  As  an  improvement  on  sub- 
astragaloid  amputation,  Hancock's  amputation  provides  a  more  advan- 
tageous stump,  in  two  essential  points  ;  namely,  the  length  of  the  limb, 
and  the  amount  of  leverage  afforded  by  the  astragalus  for  the  artificial 
foot,  and  the  consequent  effects  upon  the  movements  of  the  ankle-joint. 
This  operation  would  seem  to  be  suitable  for  disease  or  injury  involv- 
ing the  tarsal  bones,  excepting  the  astragalus,  and  when  limited  to  the 
anterior  portion  of  the  os  calcis.  It  was  oi-iginally  performed  by 
Mr.  Hancock  in  the  winter  of  1864-65  ;  the  case  was  one  of  scrofulous 
disease,  which  presented  the  requisite  conditions  for  this  amputation. 
The  result  was  perfectly  successful ;  complete  union  taking  place 
between  the  section  of  the  os  calcis  and  astragalus,  and  the  patient 
having  a  most  useful  stump.  He  was  exhibited  at  the  Royal  College 
of  Surgeons,  in  June,  1866,  one  year  and  a  half  after  the  operation ; 
when,  among  many  other  observers,  I  had  the  opportunity  of  examin- 
ing the  permanency  of  this  result. 

The  particulars,  therefore,  of  the  original  operation  possess  some 
historical  interest ;  and  as  illustrating  the  plan  and  performance  of  an 
amputation  not  hitherto  described  in  Surgical  works,  I  shall  here 
introduce  Mr.  Hancock's  description  : — "  I  commenced  an  incision 
beneath  and  at  the  posterior  angle  of  the  external  malleolus,  and 
carried  it  forwards  along  the  outer  border  of  the  foot  to  a  point  about 
half  an  inch  anterior  to  the  projecting  base  of  the  fifth  metatarsal  bone. 
I  then  made  a  second  incision  along  the  inner  border  of  the  foot, 
commencing  posteriorly  about  the  centre  and  beneath  the  internal 
malleolus,  and  terminating  anteriorly  at  a  spot  corresponding'  to  the 
termination  of  the  external  incision ;  and  then  united  the  tw'O  by 
a  third  and  semilunar  incision,  carried  Avith  its'  convexity  directed 
towards  the  toes,  across  the  fi^ont  of  the  sole  of  the  foot  well  down  to 
the  bones.  Beflecting  this  flap  back  as  far  as  the  projections  on 
the  under  surface,  and  in  front  of  the  tuberosity  of  the  os  calcis, 
I  carried  a  fourth  incision  across  the  dorsum  of  the  foot,  immediately 
behind  the  head  of  the  astragalus.  Then,  applying  a  saw  upon  the 
under  surface  of  the  os  calcis  as  far  back  as  1  could,  I  cut  through 
the  bone  obliquely  from  below  upwards  and  backwards.  Next, 
resuming  the  knife,  I  entered  the  medio-tarsal  articulation,  and,  pass- 
ing the  instrument  under  the  head  of  the  astragalus,  and  cutting  from 
before  backwards,  in  the  direction  of  the  anterior  articulating  surface 
on  the  OS  calcis,  divided  the  interosseous  ligament,  and  detached  the 
front  of  the  foot.     1  then  sawed  off  the  head  of  the  astragalus,  and 
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with  a  pair  of  bone-cutters,  curved  on  the  flat,  removed  the  two 
articular  cartilages  on  the  under  surface  of  this  bone,  and  securing 
the  two  plantar  arteries,  thus  completed  the  operation.  The  flaps  were 
brought  together  by  three  wire  sutures  in  front,  the  lower  angles  of  the 
wound  being  left  open.  ISTo  suppuration  ensued  in  the  course  of  the 
tendons,no  secondary  haemorrhage,  nor  any  constitutional  disturbance." 

Besults. — Amputation  at  the  ankle-joint  admits  of  the  usual  com- 
parison as  performed  for  disease  or  injury.  Thus,  for  disease,  in 
seventy-six  cases,  the  mortality  was  only  five  ;  whereas,  for  injury,  in 
six  cases,  one  death  ensued.  Respecting  the  comparative  mortality 
of  Syme's  and  Pirogofli's  methods  of  amputation,  and  the  results  of 
sub-astragaloid  amputation,  see  Excisions. 

After  any  of  these  amputations  at  or  immediately  below  the  ankle- 
joint,  an  artificial  foot  may  be  adapted.     A  common  and  cheap  form  is 


Fig.  6o-i. 


Fig.  655. 


a  leathern  hood,  not  unlike  an  elephant's  foot  (Fig.  654<)  ;  or  Bigg's 
artificial  foot  will  be  a  complete  apparatus  (Fig.  655). 

Amputatiok  of  the  Leg. — An  assistant  commands  the  femoral 
artery  by  digital  pressure  or  compression  with  a  tourniquet,  or 
Esmarch's  elastic  coil  having  been  applied  (see  Fig.  606),  the  leg, 
projecting  beyond  the  edge  of  a  table,  should  be  held  horizontally 
by  an  assistant  seated  on  a  low  chair  or  stool.  The  Surgeon, 
standing  as  usual  so  as  to  grasp  the  limb  below  the  seat  of  ampu- 
tation, enters  the  point  of  the  knife  at  the  posterior  edge  of  the  tibia 
— ontheleftleg — carries 

it    doAvnwards    on    the         _  Fig.  656. 

bone  for  about  an  inch 
and  a  half,  curves  the 
incision  across  the  an- 
terior aspect  of  the  leg 
to  the  posterior  margin 
of  the  fibula,  and  up 
that  bone  to  the  point 
opposite  its  commence- 
ment on  the  tibial  side  (Fig.  656).  The  flap  is  reflected  by  a  few 
touches  with  the  point  of  the  knife,  which  is  then  made  to  transfix 
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the  limb  behind  the  bones  from  one  horn  of  the  anterior  flap  to  the 
other — care  being  taken  not  to  lock  the  instrument  between  the 
bones — and  by  cutting  obliquely  downwards  and  backwards,  a  long 
posterior  flap  is  formed.  The  interosseous  membrane  is  divided  trans- 
versely, with  the  point  of  the  knife,  and  a  sweep  round  the  bones 
clears  a  line  for  the  saw.  In  applying  the  saw,  the  fibula  should  be 
divided  first;  otherwise,  as  a  slender  long  bone,  it  will  be  splintered; 
and  the  tibia  had  better  be  sawn  obliquely  fi-om  before  backwards,  to 
make  the  anterior  flap  lay  more  easily  than  it  would  on  the  sharp  ridge 
of  a  transverse  section  of  the  bone.  Any  projecting  spiculous  portion 
of  bone  must  be  clipped  off  with  cutting-pliers.  The  arteries  requiring 
ligature  or  torsion  vary  with  the  situation  of  the  amputation ;  in  the 
middle  third  of  the  leg,  the  anterior  and  posterior  tibials  between  the 
bones  of  the  stump  must  be  tied  ;  in  the  upper  third  just  below  the  knee, 
the  popliteal  trunk  may  not  have  bifurcated,  and  one  artery  alone  may 
have  to  be  ligatured. 

Another  mode  of  performing  this  amputation  is  by  transfixion  and 
the  formation  of  a  posterior  flap  first,  and  then  the  anterior  semilunar 
flap. 

The  stump,  in  either  case,  is  apt  to  bag  and  drop,  owing  to  the 
bulk  and  weight  of  the  posterior  flap ;  which  is  not  less  than  three 
inches  in  length,  and  bulky  in  proportion  to  the  muscular  development 
of  the  calf.  I  have,  therefore,  sometimes  had  recourse  to  a  trimming 
removal  of  redundant  muscle.  But  the  posterior  flap  maj  be  made  less 
bulky  in  the  amputation  ;  by  directing  the  blade  of  the  knife  with  a 

proportionate  curve  down- 
wards in  the  calf,  thus  ap- 
proaching to  the  formation 
of  a  posterior  skin-flap — 
but  still  leaving  a  concave 
cushion  to  be  turned  up- 
wards upon  the  tibia. 

Teales  Amputation,  by  a 
long  anterior  and  a  short 
posterior  rectangular  flap. 
— This  operation  obviates 
the  mechanical  difficulty 
last  referred  to ;  but  its 
comparative  merits  in  other 
respects,  as  a  mode  of  ampu- 
tation, have  been  already 
considered. 

In  any  mode  of  ampu- 
tation below  the  knee,  the 
antei'ior  flap,  formed  of  in- 
tegument, overlapping  the 
end  of  the  tibia,  is  apt  to 
slough  or  ulcerate  from 
pressure  against  the  sharp 
margin  of  this  bone.  This 
consequence  may  be  pre- 
vented by  directing  the  saw  obliquely,  instead  of  sawing  the  bone 
transversely ;  or  the  anterior  edge  may  be  bevelled  ofl:'. 
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Fig.  658. 


Artificial  legs  are  here  represented ;  the  common  form,  a  wooden 

or  "box-leg  "  (Fig.  657)  ;  the  more  com.plete  leg  (Fig.  Go8). 

jResults. — Amputation  of  tlie  leg  is,  on  the  whole,  a  successful  opera- 
tion; but,  like  other  amputations,  the 

mortality  differs  according  to  whether 

the  operation  be  performed  for  disease 

or    injury,    and    the    nature    and    the 

situation  of  either.     For  disease,  in  22 

cases,  there  was  only  1  death  ;  whereas, 

for  injury,  in  31  cases,  there  were  15 

deaths,  or  say  1  in  2   (Spence).      So 

also,  for  disease,  the  average  death-rate 

per  cent,  is  25*5  ;  whilst,  for  injury,  it 

rises  to  26,  as  in  the  American  War ; 

37,  as  in  the  Crimea ;  or  even  40  per 

cent.,  as  in  the  London  and  Provincial 

Hospitals    during   a    period    of   three 

years.      Primary  amputation  is  gene- 
rally more  fatal  than  secondary ;    but 

Mr.  Bryant's  statistics  of  cases  in  Guy's 

Hospital  seem  to  reverse  this  rule  ;  at 

the  one  period  of  operation  the  mor- 
tality i being  62  per  cent.,   and  at  the 

other  or  secondary  period  amounting  to  'o^   per  cent.     Proximity  to 

the  knee-joint  increases  the  risk  of  amputation. 

Amputation  at  the  Knee-joint. — ^Two  methods  of  performing 
this  operation  are  occasionally  practised  ;  by  a  short  anterior  and  long 
posterior  flap,  or  by  a  long  anterior  and  short  posterior  flap. 

Operation  by  a  short  anterior  and  long  posterior  flap. — A  transverse 
or  slightly  curved  incision  is  made  across  the  knee-joint,  above  the 
patella,  from  condyle  to  condyle  of  the  femur ;  the  extensor  tendon, 
lateral    ligaments,    and 

crucial     ligaments     are  Fig.  659. 

successively  divided,  and 

the  joint  fairly  opened ;  ^IX  «     JlS 

the  knife  is  inserted  be-  1 1         -^ 

hind   the  tibia,    a   long  \J /^^'^^^^'^^-^^ 

posterior  flap  cut  down-  ^       --  - 

wards  and  backwards 
from  the  upper  part  of 
the  calf  of  the  leg,  and 
the  leg  removed  (Fig. 
659).  The  articular  sur- 
face of  the  femur  is  then 
sawn  off,  the  popliteal 
artery  tied  or  twisted 
securely,  and  the  flaps  brought  together  with  sutures.  The  stump 
made  by  this  amputation  may  be  most  excellent,  and  as  a  permanent 
result.  It  was  so  in  a  case,  after  this  mode  of  operation,  by  Sir  W. 
Fergusson,  in  1845.  Since  that  time,  the  man  repeatedly  walked 
forty  miles  a  day,  with  a  veiy  indifferently  made  artificial  leg;  and 
on  one  occasion,  a  hundred  and  twenty  miles  in  three  days,  without 
the  slightest  damage  to  the  stump. 
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Operation  by  a  long  anterior  and  short  posterior  fla]). — An  incision 
is  made  from  the  lower  margin  of  one  condyle  to  the  other,  extending 
below  the  patella  to  a  length  of  five  inches  across  the  tibia.  The 
ligamentum  patellae  must  then  be  divided,  and  the  flap  of  integument, 
including  the  patella,  reflected  ;  the  lateral  and  crucial  ligaments 
having  been  divided,  the  knife  is  passed  behind  the  tibia,  and  a  short 
abrupt  flap  cnt  outwards.  The  operation  is  then  completed  as  before. 
The  patella  had  better  be  left,  for  protection  of  the  stump ;  but  the 
cartilaginous  surface  of  the  condyles  may  be  advantageously  sawn  ofl:. 
This  onode  of  amputation  at  the  knee-joint  is  now  generally  preferred 
to  that  by  the  short  anterior  flap. 

Amputation  at  the  knee-joint  was  originally  advocated  by  Petit, 
Brasdor,  and  Houi,  and  revived  by  Velpeau  in  1830,  but  subsequently 
it  attracted  little  attention.  In  1857  Mr.  Samuel  Lane  successfully 
amputated  at  the  knee-joint,  and  has  since  repeated  the  operation  in 
several  cases ;  Mr.  George  Pollock  has  also  operated  in  eight  cases, 
and  I  have  performed  this  amputation  on  six  occasions. 

SuPRA-coxDYLOiD  Amputation  may  be  performed  in  like  manner  as 
the  operation  at  the  knee-joint,  only  the  incisions  are  placed  propor- 
tionately higher  up.  The  cai'tilaginoiis  surface  of  the  patella  may  be 
removed,  and  the  bone  brought  down  into  contact  with  the  end  of  the 
femur. 

This  amputation  above,  or  at  least  through,  the  condyles,  seeras 
to  have.been  first  performed  by  Mr.  Syme,  in  1845  ;  but  it  was  brought 
more  prominently  into  notice  by  Mr.  Garden,  in  1864 ;  followed  by 
Dr.  W.  Stokes,  in  1870  ;  *  and  Gritti,  of  Milan,  in  1857,  introduced  the 
additional  section  of  the  j^atella. 

The  artificial  leg  constructed  by  Blaise  is  specially  suitable  to  the 
stump  formed  by  amputation,  whether  at  the  knee-joint  or  supra- 
condyloid. 

Certain  conditions  are  relatively  appropriate  for  these  two  amputa- 
tions, which,  from  Mr.  Pollock's  analysis  of  ninety-three  cases  in  this 
country  and  America,  may  be  thus  stated  : — 1st.  If  there  be  no  disease 
of  the  knee-joint,  but,  from  disease  or  accident,  amputation  of  the  leg 
be  requisite,  it  may  be  performed  at  the  joint,  without  interference 
with  the  articular  surfaces  of  the  femur  or  patella.  2nd.  If  there  be 
disease  of  the  joint,  resulting  in  ulceration  of  the  cartilages,  amputa- 
tion— when  excision  alone  is  inappropriate — -should  be  completed  by 
removal  of  the  condyles  of  the  femur,  and  the  articular  surface  of  the 
patella,  or  the  whole  of  that  bone. 

The  advantages  of  hoth  these  amputations  at  or  just  above  the 
knee-joint,  as  compared  with  removal  of  the  limb  higher  up,  are  three. 
They  relate  to  the  results  of  operation,  either  in  regard  to  the  mortality 
or  the  kind  of  stump. 

Results. — Of  49  cases  of  amputation  at  the  knee-joint,  collected  by 
Dr.  Markoe,  17  were  fatal ;  being  a  mortality  of  37  per  cent.,  or  about 
half  the  percentage,  64,  of  amputation  in  the  thigh,  during  the 
American  War.  But  in  that  war  the  death-rate  was  55  per  cent, 
after  amputation  at  the  knee-joint.  Of  the  93  cases  in  the  series  by 
Mr.  Pollock,  48  were  collected  by  special  returns  from  the  Metropolitan 
Hospitals, t  of  which  13  were  fatal ;  and  the  remaining  45  cases,  all  of 
which  occurred  in  America,  and  were  gathered  by  Dr.  Brinton,  of 
*  Med.-Chir.  Trans.,  vol.  liii.  f  Ibid. 
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Philadelphia,  gave  an  equal  mortality — 13.  Thug,  the  total  mortality 
in  93  cases  was  26,  or  a  death-rate  of  2 7 '9 7.  In  the  series  of  60  cases 
collected  by  Mr.  James  Lane,  21  were  fatal,  showdng  a  death-rate  of 
35"0.  As  compared  with  amputation  in  the  thigh,  in  a  total  of  1346 
cases,  560  were  fatal,  or  a  death-rate  of  41"60. 

The  results  of  supra-condyloid  amputation,  in  relation  to  its  mor- 
tality, have  not  yet  been  indicated  by  statistics  sufficiently  extensive. 
Of  31  cases  of  Garden's  amputation  through  the  condyles,  only  5  were 
fatal.  Like  the  operation  at  the  joint,  it  may  fairly  be  inferred  that 
this  operation  also  is  far  less  fatal  than  amputation  in  the  thigh,  there 
being  less  shock,  less  liability  to  suppuration,  less  risk  of  necrosis,  and 
of  osteo-myelitis ;  the  medullary  canal  of  the  femur  not  being  opened, 
in  the  two  former  amputations.  The  results  with  regard  to  the  stump 
are  certainly  very  advantageous ;  a  long  stump  is  provided  for  the 
adaptation,  and  more  convenient  use,  of  an  artificial  limb  ;  and  after 
the  operation  with  a  long  anterior  flap,  the  end  of  the  stump  is  well 
covered  by  integument,  and  thus  protected  from  the  risk  of  excoriation 
from  pressure,  as  the  cicatrix  lies  altogether  behind  the  surface. 

Compared  with  amputation  at  the  knee-joint,  the  advantage  of  the 
supra-condyloid  method  consists  in  the  smaller  flap  that  is  necessary  to 
cover  the  truncated  end  of  the  femur ;  and  hence — as  Weir,  of  N^ew 
York,  obsei'ves  * — this  opei-ation  extends  the  benefits  of  a  disarticula- 
tion in  conditions  that  would  otherwise  necessitate  amputation  higher 
up  in  the  thigli,  and,  therefore,  with  all  the  attendant  disadvantages 
of  operation  neai^er  the  trunk. 

Amputation  of  the  Thigh. — An  assistant  compresses  the  femoral 

artery,      or      Esmarch's 

elastic   coil    is    applied 

sufiiciently  high  up  (Fig. 

660),    as   occasion  may 

require;    and   then,   an 

assistant    sitting    on    a 

stool,   holds    the  leg  so 

that  the  thigh  shall  be 

horizontal,   and    project 

from  the    buttock  over 

the  edge  of  a  table.     The 

Surgeon    with    his    left 

hand    lays    hold    of   the 

fleshy  part  of  the  thigh 

in  front  of  the  bone,  and 

raises  it  a   little ;   then, 

introducing       a       long- 

bladed  amputating  knife 

just  in  front  of  the  femur 

and       transfixing       the 

thigh,  an  anterior  flap  is 

made  by  cutting  down- 
wards and  outwards  to 

the   surface   (Fig.  661). 

Entering  the  knife  again, 

*  An  elaborate  paper  on  Gritti's  Snpra-Condyloid  Amputation.     Med.  Soc, 
N.Y.,  Feb.  5th,  1879.  J  f 


Fig.  660. 


Fig.  661. 
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about  an  incli  lower  than  the  upper  limit  of  the  former  incision,  and 
passing  it  behind  the  bone  to  the  same  point  on  the  other  side  of  the 
thigh,  a  posterior  flap  is  made  of  corresponding  length  and  shape.  The 
advantage  of  re-entering  the  knife  as  directed,  is  not  to  jag  the  integu- 
ment by  the  alteration  of  level  necessary  to  transfix  the  thigh,  in  lower- 
ing it  under  the  bone.  Both  flaps  should  be  now  retracted  by  an 
assistant,  the  knife  swept  round  the  bone  at  the  highest  point,  and  the 
bone  sawn  transversely  across  by  a  light  vertical  action  of  the  saw 
(Fig.  662).  The  leg  assistant  must  observe  to  evenly  support  the  limb, 
as  the  bone  is  divided  ;  not  to  lock  the  saw  by  elevating  the  limb,  nor 
to  snap  and  splinter  the  bone  by  allowing  the  limb  to  drop.    The  artery 

and  any  muscular  branches 
Fig.  662.  must  then  be  seized  with 

artery-forceps   (Fig.  663), 

and  secured  by  ligature ; 

or  by  acupressure,  or  tor- 

'T'V^  (L\  ^' —         V  ^^^° '  ^^^  ^^^  flaps  evenly 

1  Y-^ ^^^'x  H  <[ —  -^J^  V  adjusted  with  sutures. 

Listons  method  of  ampu- 
^rv^     Ni      Nvv\    f\\  ^  r--^  tation  by  antero-posterior 

i-^^  ^*~*'^N^a\1|    fe-^/  /        ^  flaps  consisted  in  the  pecu- 

liarity of  making'  the  pos- 
terior flap  longer  than  the 
anterior,  so  as  to  allow  for 
the  gi-eater  retraction  of 
the  flexor  muscles,  and  thus 
balance  the  flaps. 

Spencers  method  consists 
in  the  converse  peculiarity 
of  making'  the  anterior  flap 
the  long'er  of  the  two ;  and  the, additional  difference  of  transfixing  the 
limb  quite  two  inches  below  the  line  where  the  bone  is  to  be  sawn. 

The  flaps  have  a  tendency  to  re- 
tract gradually  to  the  point  of  trans- 
fixion ;  and  thus,  after  Liston's  opera- 
tion, the  greater  retraction  of  the 
posterior  flap  ^411  tend  to  draw  the 
line  of  cicatrix  towai-ds  the  centre  of 
the  end  of  the  stump,  and  thus  make 
it  correspond  to  the  end  of  the  bone ; 
whereas,  after  Spence's  operation,  by 
the  same  retraction,  the  longer  anterior 
flap  will  fold  over  the  end  of  bone,  and 
the  cicatrix  becomes  posterior  to  the 
centre  of  the  stump.  Moreover,  the 
higher  section  oP  the  bone  insures  a  deeper  covering,  as  the  flaps  cannot 
retract  beyond  the  line  of  their  bases. 

The  circular  mode  of  amputation  may  be  preferred,  especially  in  a 
very  muscular  thigh  (see  p.  104). 

Amputation  of  the  Thigh  by  Lateral  Flaps. — VermaWs  Operation. — ■ 
In  the  lower  third  of  the  thigh,  amputation  is  best  performed  by 
lateral,  instead  of  antero-posterior  flaps;  the  sides  of  the  thigh,  in 
this  part,  being  more  fleshy,  and  better  fitted  for  the  formation  of  a 
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Fig.  664. 


stump.  The  Surgeon  grasping  the  soft  parts,  on  the  outer  side  of  the 
thigh,  with  his  left  hand,  and  drawing  them  outwards  from  the  side 
of  the  femur,  the  knife  is  entered  perpendicularly  in  the  middle  of  the 
thigh,  about  three  inches  above  the  upper  border  of  the  patella,  and 
thrust  downwards  close  round  the  bone,  and  brought  out  in  the  centre 
of  the  ham  (Fig.  664)  ;  the  flap  then  being  cut  downwards  and  out- 
wards. The  knife  is  again  entered,  at  the  upper  angle  of  the  incision, 
the  thigh  transfixed  close  to  the  side  of  the  bone,  and  the  point  being- 
brought  out  at  the  lower  angle  of  the  incision,  a  corresponding  inner 
flap  is  made  in  like  manner.  Unless  the  blade  be  passed  around  the 
bone  on  this  aspect  of  the  thigh,  the  femoral  artery  is  very  apt  to  be 
split.  The  flaps  are  retracted, 
the  bone  cleared  by  a  sweep  of 
the  knife,  and  the  saw  applied 
about  four  inches  above  the 
condyles. 

Forms  of  Artificial  Leg. — 
(1.)  BucJcet-leg  (Fig.  665)— A, 
a  hollow  sheath  or  bucket,  accu- 
rately conformed  to  the  shape 
of  the  thick  stump  ;  B,  the  pin 
for  support  ;  C,  strap.  The  leg, 
as  well  as  the  one  already 
noticed  for  amputation  belotc 
the  knee,  is  in  common  use  by  ■^ 
soldiers  and  sailors,  or  others  of  the  working  classes.  (2.)  Buchet-leg, 
with  substitute  mechanism  for   leg  below  the   knee    (Fig.   666) — A, 


Fig.  665. 


Fig.  666. 


bucket ;  B,  knee-bolt ;  Cj  D,  E,  situation  of  springs,  for  mock  muscles, 
governing  the  action  of  the  ankle  and  toe  joints.  (3.)  Bly's  leg,  of 
Rochester,  New  York,  is  finished  with  a  ball  of  polished  ivory,  for 
movements  of  the  ankle-joint,  and  cords  having  the  position  and  func- 
tions of  the  natural  tendons ;  a  spring  on  the  knee-joint  provides  the 
requisite  movement  of  flexion.     But  this  is  a  somewhat  complicated, 
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and  expensive  apparatus,  and  not  much  used  in  this  country.  (4.) 
Bigg's  leg,  a  moditication  of  Bly's  and  Mai^k's  leg's  (Fig.  667).  This 
is,  perhaps,  the  simplest,  strongest,  lightest,  and  cheapest  artificial  leg 
or  limb  ever  constructed.     A  gentleman,  who  had  for  years  used  limbs 

of  other  construction,  wi-ote  to  Mr.  Bigg, 
saying,  "I  never  knew  what  comfort 
was  with  an  artificial  leg,  until  I  adopted 
ypurs ;  it  enabled  me  to  walk  to  the 
Boat  Bace,  and  stand  six  hours  about 
upon  it." 

Other  forms  of  artificial  leg  are  the 
old  Anglesea  leg,  as  used  by  the  Marquis 
of  Anglesea,  after  the  battle  of  Water- 
loo ;  the  Palmer  leg  ;  and  Mark's  leg,  an 
American  invention. 

Results. — Amputation  of  the  thigh 
is  more  fatal  than  any  such  operation, 
except  that  at  the  Hip-joint  ;  yet  with 
a  decided  difference  in  favour  of  disease, 
as  compared  with  injury.  As  performed 
for  disease,  in  106  cases,  26  were  fatal, 
or  say  1  in  4  cases ;  but,  for  injury,  in 
29  cases,  20  proved  fatal,  or  say  2  in  3, 
or  |-  of  the  whole  number  (Spence).  In 
the  American  War,  the  percentage  of 
mortality  Avas  64,  after  amputation  for 
injuiy.  But  the  period  of  the  operation, 
as  primary  or  secondary,  makes  sorue 
difference  in  the  mortality,  and  in  favour  of  primary  amputation, 
unless  when  performed  for  compound  fracture  of  the  femur,  instead  of 
for  injury  to  the  knee-joint  or  the  leg. 

Amputation  at  the  Hip- Joint. — This  operation,  so  fatal  in  its 
results,  is  less  formidable  in  its  performance.  The  patient  lying  wath 
his  buttock  on  the  edge  of  the  table,  an  assistant  supports  and  governs 
the  limb ;    another   assistant,   standing  at  the   pelvis  on  the  side  of 

operation,  compresses  the 
Fig.  668.       Gr\  artery  above  the  brim  of 

the  pelvis,  and  is  ready  to 
take  charge  of  the  vessel 
when  di\aded  in  the  first 
incision.  Or,  the  risk  of 
hfemorrhage  may  be 
guarded  against,  by  means 
of  the  aortic  tourniquet 
invented  (1860)  by  Pro- 
fessor Pancoast,  of  Phila- 
delphia, and  which  is  some- 
times erroneously  named 
Lister's  compressor  of  the 
abdominal  aorta  (Fig- 
668).  This  instrument  can 
only  be  brou.ght  to  bear  in  a  tolerably  thin  subject.  For  direct  com- 
pression of  the  aorta,  or  either  of  the  iliac  arteries,  Davy's  "rectal  lever" 
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answers  admirably  ;  the  promontory  of  the  sacrum,  or  the  brim  of  the 
pelvis,  offering    the   most 

effectual  counter- pressure.  Fig.  669.'* 

The  Surgeon,  standing  as 
usual  with  his  left  hand 
towards  the  distal  part  of 
the  limb,  selects  the 
longest-bladed  amputat- 
ing knife ;  introducing  it 
— in  the  left  limb — about 
midway  between  the  an- 
terior superior  spinous 
process  of  the  ilium  and 
the  great  trochanter,  he 
thrusts  it  directly  across 
the  joint,  so  that  its  point 
shall  emerge  just  above 
the  tubei'osity  of  the 
ischium  (Fig.  669),  the 
scrotum  being  drawn 
away  and  protected  by  an 
assistant.    The  knife,  thus 

transfixing  the  root  of  the 

thigh,  is  carried    rapidly 

downwards  and  forwards 

to  the  surface,  cutting  an 

anterior   and    inner   flap, 

about  five  or  six  inches  in 

length,  and  the  breadth  of 

the  thigh.      The  assistant 

at  the  pelvis,  closing  his 

hands  into  the  wound  from 

either    side,    catches    the 

femoral     artery     in     the 

under  surface  of  this  flap, 

between    his    fingers    be- 
neath   and    thumbs   over 

the  flap  (Fig.  670).     The 

limb  should  now  be  forci- 
bly abducted  and  everted 

by   the  leg  assistant ;  the 

capsule  opened  from  the 

inner  side  by  draAving  the 

knife  firmly  across,  when, 

with  a  touch  on  the  round 

ligament,  the  assistant  de- 
pressing the  limb,  the  bone 

starts    from    its     socket. 

The  blade  is  then  laid  on, 

*  The  knife  is  repr'eseuted  as  transfixing  the  thigh,  as  for  an  entirely  anterior 
fliap  amputation. 

t  The  knife  is  represented  as  transfixing  the  thigh  in  the  posterior,  instead  of 
the  anterior,  line  of  flap. 


about    its  middle,  behind    the  head  of  the 
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femur,  the  remainder  of  the  capsule  divided,  and  by  drawing  the  knife 
downwards  and  backwards  through  the  muscles,  a  sliorter  posterior 
flap  is  fasliioned  to  meet  the  anterior  one.  The  artery  and  any  muscular 
bi-anches  having  been  secured,  and  the  large  cavity  well  sponged  with 
cold  water,  the  two  flaps  are  brought  together  Avith  sutures,  and  a  large 
compress  applied.  On  the  ricjlit  limb,  the  operation  is  the  same,  only 
that  the  knife  is  entered  in  the  revei'se  directions  ;  namely,  just  above 
the  tuberosity  of  the  ischium  (Fig.  671). 

This  method  of  amputation  at  the  hip-joint,  by  anterior  and  pos- 
terior flaps,  is  substantiallj-  the  same  as  that  recommended  by  Liston. 
By  the  same  mode  of  operation,  also,  the  femur  can  be  sa\vn 
through  below  the  trochanters,  in  fracture  of  the  shaft  high  up,  or 
disease  affecting  the  shaft  below ;  thus  leaving  the  head  and  neck  of 
the  bone,  with  ample  flaps  to  cover.  I  have  amputated  just  below  the 
hip-joint  for  necrosis  of  the  femur,  consequent  on  typhoid  fever,  and 
mth  an  excellent  stump  resulting. 

Jordan's  Amputation. — Amputation   at  the  hip- joint  can  be  per- 
formed  very  readily,    after   the  method   devised   by  Mr.    Furneaux 
Jordan.     A  vertical  incision  externally,  commencing  from  jiist  above 
the  gi-eat  trochanter,  is  carried  down  along  the  shaft  of  the  bone,  to 
about  the  middle  of  the  thigh  ;  the  shaft  is  then 
Fig.  672.  freed  from  its  muscular  attachments — keeping  the 

knife  close  to  the  bone  ;  then  the  capsule  of  the 
hip-joiut  is  opened,  and  the  head  of  the  bone  dis- 
articulated ;    and  lastly,  a  circular  sweep  of  the 
knife  around  the  thigh  (Fig.  672)  severs  the  limb. 
I        Before  thus  completing  the  amputation,  it  may 
"j       be  desirable  to  draw  up  the  skin,  as  in  a  circular 
I        amputation,  and  then  cut  the  muscles  across  ;  but 
I        the  muscular  retraction  is  often  so  considerable, 
^     I        as  to  allow  the  integuments  to  fall  over  below. 
^V  I  The  principle  of  this  most  dexterous  method 

\  ^^^         is — "  to  enucleate  the  femur  where  it  is  most  thinly 
/         covered,  and  to  amputate  the  limb  below,  where 
/       •   it  is  smaller  and  further  removed  from  the  trunk, 
— avoiding  the  bulky  soft  parts  at  the  inner  and 
upper  parts  of  the  thigh."     In  removing  the  thigh 
very  loio  down,  the  area  of  the  wound  is  of  course 
'  '  increased  ;  but  even  then  it  would  be  a  much  less 

dangerous  wound  in  character  and  locality. 
The  operation,  as  thus  performed,  is  specially  advantageous,  for 
the  avoidance  of   hemorrhage   and  the  prevention  of   shock.      The 
wound  admits  also  of  free  drainage. 

This  method  is  applicable  whether  amputation  at  the  hip-joint  be 
necessary  in  cases  of  injury,  or  of  disease,  affecting  the  upper  part 
of  the  thigh ;  except  where  the  soft  parts  cannot  be  freely  left,  as  in 
malignant  disease. 

The  long,  pendulous  mass  of  flesh,  forming  the  stump,  soon  re- 
tracts, until  the  longest '  thigh  becomes  a  short  one.  Additional 
firmness  may  be  given  to  the  stump,  by  suh-periosteal  excision  or 
enucleation  of  the  femur  ;  the  detached  periosteal  sheath  acquiring  a 
notable  thickness,  and  firmness,  if  not  producing  bone,  as  a  central 
pillar  of  support  in  the  stump.     This  procedure  was  first  practised, 
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and  with  some  success,  in  a  hip-joint  amputation  by  my  colleague, 
the  late  Mr.  James  Shnter. 

It  is  worthy  of  remark,  that  Jordan's  method  of  amputation  at 
the  hip  has  the  additional  advantage,  over  the  old  flap  operation, 
of  being  adapted  for  the  purpose  of  exploration,  by  means  of  the 
external  vertical  incision ;  in  necrosis,  a  sequestrum  can  then  be 
removed,  or  excision  of  the  hip-joint  performed  ;  or  the  operation 
can  be  at  c-rice  converted  into  an  amputation,  by  the  circular  sweep 
below  to  sever  the  limb.      ("  Surgical  Enquiries.") 

The  above-described  amputations  will  have  to  be  modified  by  various 
conditions  of  injury  necessitating  the  operation,  but  which  require  its 
adaptation  to  the  state  of  the  integuments,  as  affected  by  the  extent  of 
contusion  and  the  situation  of  wounds.  The  flaps  must  be  contrived 
so  as  to  meet  these  difiiculties. 

In  a  case  of  severe  "  compound  comminuted  fracture  of  the  right 
femur,"  for  which  I  had  to  perform  amputation  at  the  hip- joint,  the 
operation  was  modified  by  the  state  of  the  integuments.  The  particu- 
lars- of  this  operation  were  w^ell  reported,  in  the  Britisli  Medical 
Journal,  by  Mr.  C.  S.  Jeafferson,  then  senior  house  surgeon  to  the 
Hospital.  The  margin  of  the  wounded  integuments  was  obliged  to  be 
taken  as  the  line  of  incision,  otherwise  no  skin  could  have  been 
obtained  to  cover  the  stump,  and  a  kind  of  oval  amputation  was  per- 
formed as  follows : — Entering  the  knife  just  below  the  middle  of 
Poupart's  ligament,  it  was  then  drawn  obliquely  downwards  and  in- 
wards, crossing  the  back  of  the  thigh,  and  prolonged  upwards  and 
inwards  to  the  point  of  its  departure;  in  this  way  an  oval  flap  was 
made  from  the  integuments  of  the  back  of  the  thigh  and  buttock. 
The  muscles  were  then  divided,  the  femoral  arteiy  secured,  and  the 
head  of  the  femur  turned  out  of  the  socket.  Although  little  htemor- 
rhage  resulted  from  the  operation,  the  patient  towards  the  end  showed 
symptoms  of  severe  collapse.  On  being  placed  in  bed,  he  recovei-ed 
from  chloroform,  but  expired  within  three  hours  of  the  operation. 

In  another  case — where  the  inner  fold  of  the  thigh  had  been  split 
up  to  the  hip-joint,  with  fracture  of  the  femur  and  tuber  ischii — the 
knife  was  entered  nearer  the  body  of  the  pubes,  and  an  incision  raade 
downwards  and  outwards,  curving  upwards  and  backwards  to  the 
tuber  ischii,  thus  forming  one  large  outer  flap  of  integument,  to 
meet  the  w^ound  on  the  inner  side.  The  limb  was  disarticulated,  and 
the  tuberosity  removed.  I  had  previously  ligatured  the  femoral,  just 
below  Poupart's  ligament,  availing  myself  of  the  split  wound  to  reach 
the  vessel.  The  man  was  thus  spared  the  further  loss  of  blood  in 
this  operation  ;  but  he  died  from  shock  a  few  hours  afterwards.  And, 
according  to  my  experience,  shock — rather  than  hemorrhage — now 
that  Davy's  lever  has  come  into  use,  is  more  likely  to  prove  fatal, 
after  amputation  at  the  hip-joint  for  injury.  The  patient  in  a  more 
recent  case  of  operation  (April,  1883)  succumbed  from  shock,  in  the 
course  of  seven  hours,  although  he  was  a  very  vigorous  young  man. 

i^esitZ^s.— Amputation  at  the  hip- joint  is  an  operation  of  fatal  result 
in  the  great  majority  of  cases  ;  in  126  cases,  TQ  having  died.  But  the 
mortality  differs  considerably  according  to  whether  the  operation  be 
performed  for  disease  or  injury.  Thus,  in  9  cases  by  Mr.  Spence,  of 
4)  for  disease,  2  died  ;  but  of  the  5  for  injury,  4  died.  In  42  hip-joint 
amputations  for  chronic  disease  of  the  femur,  18  died  ;  whereas,  in  47 
VOL.  II.  L 
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for  injarj,  35  were  fatal ;  and  the  death-rato  perceBtagc  was  85  durincj 
the  American  War.  Primary  amputation  for  injury  is  the  most  fatal ; 
in  30  cases,  collected  by  Le,o-ouest,  all  died  ;  and  in  another  12,  during' 
the  Crimean  War,  all  died.  In  the  American  War,  however,  of  11) 
cases,  2  recovered.  Secondary  amputation  for  severe  injury  to  the 
femur  has  been  far  more  successful ;  of  9  cases  in  America,  2  re- 
covered; and  in  6  cases,  by  J.  Roux,  during  the  French  campaign  of 
1859  in  Italy,  4  recovered.  Rcamputation  at  the  hip-joint,  for 
diseased  thigh-stumps,  has  proved  successful  in  4  out  of  7  American 
cases. 


CHAPTER  XLI. 

DISEASES    OF    THE    SKIN. 


Considering  the  enormous  multiplicity  of  names  used  to  distinguish 
apparently  slight  and  subtle  differences,  it  is  not  surprising  that  the 
unaided  student  should  endeavour  to  content  himself  with  a  very 
superficial  acquaintance  with  this  branch  of  medicine.  Bat  although 
the  prospect  at  starting  is  not  encouraging,  if  he  will  only  proceed  in 
the  proper  way  he  will  find  the  difficulties  of  nomenclature  associated 
with  such  distinct  landmarks  on  the  road,  that  he  will  be  able  with 
ease  to  map  out  indelibly  in  his  mind  the  entire  region  explored.  Skin- 
diseases  cannot  be  learned  from  books,  plates,  or  models — though  these 
may  assist ;  their  ever-varying  character  can  only  be  appi-eciated  by 
direct  observation  of  the  cases  themselves,  when  the  pathological 
changes  visible  to  the  eye  will  do  much  to  explain  processes  taking 
place  in  more  deeply-seated  organs.  The  best  and  most  practical  way, 
then,  for  a  student  to  master  this  subject  is  to  attend  regularly  the 
out-patient  skin  department  of  a  general  Hospital  for  several  weeks 
or  months.  Bat  it  is  essential  in  the  first  place  that  a  very  thorough 
knowledge  of  the  anatomy  and  jDhysiology  of  the  skin  should  be 
obtained,  as  otherwise  it  is  impossible  to  understand  the  processes  that 
will  come  under  observation.  Assuming  this  knowledge  to  have  been 
gained,  some  general  information  may  be  given  as  to  the  method  to  be 
pursued  in  the  examination  of  a  patient  suffeinng  from  skin-disease. 

The  first  requisite  is  bright  clear  daylight  to  view  the  disease ; 
every  kind  of  artificial  light,  except  perhaps  the  incandescent  electric 
light,  is  bad.  All  parts  affected  should  be  examined,  as  there  is  often 
much  difference  in  the  character  of  the  disease,  and  two  or  more 
diseases  may  exist  at  the  same  time.  Both  limbs  and  both  sides  of 
the  body  should  be  compared,  and  the  shape,  colour,  and  exact  posi- 
tion of  the  eruption  noticed.  The  part  should  be  lightly  touched 
to  ascertain  whether  it  is  hot  or  cold,  dry  or  moist,  rough  or  smooth, 
hard  or  soft.  It  is  well  to  educate  the  finger  in  this  way,  so  as  to  get 
it  accustomed  to  the  feeling  of  normal  skin,  bearing  in  mind  that 
there  are  considerable  differences  within  the  limits  of  health.  Having 
thus  obtained  all  the  infoiunation  possible  by  sight  and  touch,  the  next 
step  is  to  question  the  patient — so  as  to  ascertain,  first,  the  length  of 
*  By  Malcolm  Morris,  F.R.C.S.,  Ed.     ■ 
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time  the  ertiption  lias  existed;  secondly,  whether  there  have  been 
relapses ;  thirdly,  the  way  in  which  the  ertiption  began  and  how  ifc 
proceeded — its  history  in  fact;  fourthly,  the  subjective  sensations; 
fifthly,  the  constitutional  condition ;  and  lastly,  the  family  history. 

And  now,in  passing  to  more  exact  details  of  diagnosis  and  pathology, 
let  us  take  a  familiar  illustration.  Looking  afc  a  wall  from  a  little 
distance,  its  general  character  and  appearance  are  observed,  and  there 
is  produced  in  the  mind  a  certain  impression  as  to  the  nature  of  the 
wall,  due  partly  to  its  general  colour  and  shape,  and  partly  to  a  previous 
knowledge  of  its  actual  composition.  But  a  much  clearer  and  more 
minute  examination  is  necessary  before  we  ascertain  that  its  materials 
are  bricks  and  mortar.  So  in  studying  a  skin-affection,  the  general 
appearance — shape  and  coloui- — have  first  to  be  noted,  the  colour 
being  of  the  utmost  importance.  Thus,  it  may  be  bright  red  or  dull 
red,  or  purple,  or  any  of  the  varieties  of  blood  tint,  or  it  may  be  any 
shade  of  pigment  hue,  or  colourless  from  absence  of  pigment ;  further- 
more the  surface  may  be  uneven,  raised  with  scabs  or  crusts,  or 
cracked  and  fissured  ;  and,  again,  it  may  be  moist  or  it  may  be  dry,  the 
general  appearance  varying  accordingly.  On  more  minute  examina- 
tion we  find  that  all  these  general  effects  prove  to  be  made  up  of 
certain  definite  lesions  known  as  primary  and  secondary  lesions,  and 
these  lesions  are,  so  to  speak,  the  fabric  of  the  disease — the  bricks  and 
mortar  of  the  wall.  But  here  we  must  part  with  our  illustration.  It 
is  enough  to  know  that  the  wall  is  composed  of  bricks  and  mortai% 
and  we  go  no  further,  but  with  skin-lesions  we  miist  search  for  more 
exact  knowledge  as  to  how  they  are  produced,  their  natural  history, 
and  their  results,  for  without  such  information  it  would  be  impossible 
to  understand  all  that  is  seen  collectively  in  a  general  skin-eruption. 
Breaking  up,  dividing,  and  subdividing  into  component  parts  is  the 
only  way  to  make  clear  a  complicated  science.  Let  us  then  consider 
these  lesions  separately  and  in  detail. 

Primary  Lesions. —  The  Macule. — The  simplest  form  is  the  macule 
— a  discolouration  of  the  skin,  no  matter  how  produced.  It  may  be 
either  (a.)  inflammatory  or  (6.)  non-inflammatory. 

(a.)  An  inflammatory  macule  is  produced  by  simple  hypertemia, 
but  in  order  to  understand  clearly  the  different  parts  of  the  skin  that 
may  become  hypersemic,  it  will  be  necessary  to  consider  the  arrange- 
ment of  the  blood-vessels.  From  the  plexus  of  vessels  in  the  deep 
part  of  the  corium  certain  branches  pass  to  form  smaller  j)lexuses : 
first,  in  the  papillary  layer,  sending  twigs  into  the  summits  of  the 
papillge ;  secondly,  to  the  bair  follicles ;  thirdly,  to  the  sebaceous 
glands  ;  fourthly,  to  the  sweat-glands.  When  congestion  takes  place 
in  any  of  these  parts  where  blood  is  supplied,  the  redness  is  seen 
through  the  semi-transparent  epidermis.  The  simplest  form  of  this 
congestion  is  that  observable  in  the  physiological  process  known  as 
blushing,  when  some  mental  cause  temporarily  produces  vaso-motor 
paralysis,  the  relaxed  vessels  fill,  and  a  deep  redness  is  the  result ;  the 
next  moment  the  vessels  regain  their  contractile  power,  the  blood  is 
expelled,  and  the  part  assumes  its  normal  tint.  If  the  hyperajmia  be 
chiefly  limited  to  the  papillary  plexus,  the  rash  appears  in  bright  points, 
as  in  the  early  stage  of  scarlatina  or  measles.  When  more  general,  the 
redness  is  uniform,  and  entirely  disappears  on  firm  pressure  with  the 
finger,  as  in  erythema,  roseola,  and  the  first  stage  of  eczema. 
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(6.)  Non-inflammatory  macules  may  be  grouped  under  the  follow- 
ing heads : — 

(1.)  Haamorrliage  into  the  skin,  as  in  purpura;  non-disappearance 
under  pressure;  variation  in  colour  from  bright  red  to  dark  purple. 

(2.)  Vascular  no3vi — port-wine  mai-ks  of  various  colours  and  sizes, 
becoming  paler  on  pressure. 

(3.)   Smooth  moles. 

(4.)  Increase  of  pigment — small  spots,  as  in  freckles,  or  large  areas 
of  dai'k  skin,  as  melanoderma  or  the  bronzing  of  Addison's  disease. 

(5.)  Absence  of  pigment,  as  in  leucodermn. 

(6.)  The  presence  of  a  vegetable  parasite,  as  in  the  brown 
discolouration  of  pityriasis  versicolor. 

The  Papule. — Papules  are  small  solid  elevations  of  the  skin,  either 
(a.)  inflammatory  or  (&.)  non-inflammatory. 

(a.)  In  the  inflammatory  papule  hyperismia  is  accompanied  by 
exudation  of  serum  into  the  papillai-y  layer  of  the  corium,  producina: 
a  small  swelling  on  the  surface  of  the  skin,  often  limited  to  the  site  of 
a  hair  follicle.  It  is  seen  in  the  papular  stage  of  eczema,  in  lichen, 
in  prurigo,  in  scabies,  in  secondary  syphilis,  and  in  acne  vulgaris. 

(b.)  Non-inflammatory  papules  may  be  grouped  as  follows: — 

(1.)  Haemorrhage  into  the  skin,  as  in  purpura  papulosa. 

(2.)    Small  raised  vascular  nsevi. 

(3.)   Small  moles. 

(4.)  Distension  of  sebaceous  glands,  as  in  comedo  and  milium. 

(5.)   Hypertrophy  of  epidermis,  lichen,  pilaris,  and  clavus  or  corn. 

(6.)   Hypertrophy  of  papillje  and  epidermis — a  wart. 

(7.)  New  growth,  as  in  molluscum  fibrosum  or  molluscum  con- 
tagiosum,  or  in  xanthoma  tuberosum. 

The  Tubercle. — A  solid  swelling  in  other  respects  similar  to  the 
papule,  but  larger,  divided  in  the  same  way  into  (a.)  infl.amniatory, 
(6,)  non-inflammatory. 

(a.)  Inflammatory,  in  erythema  tuberculatum  and  acne. 

(6.)  Non-inflammatory,  chiefly  taking  the  form  of  hypertrophy  or 
new  formations  in  the  sldn,  either  benign  or  malignant.  In  the  first 
case,  corns,  tylosis,  and  warts  ;  benign  new  growths — keloid,  fibroma 
and  xanthoma,  lipoma,  lupus  vulgaris,  scrofulo-derma,  rhinoscleroma, 
lymphangioma;  malignant — lepra  tuberculosa,  carcinoma,  epithelioma, 
and  sarcoma. 

The  Vesicle. — An  elevation  of  the  epidermis,  corresponding  in  size 
to  the  papule,  and  containing  fluid;  divided  into  (a.)  inflammatory 
vesicle,  (h.)  non-inflammatory. 

(a.)  Inflammatory,  in  which  there  is  an  escape  of  serum  beyond 
the  limits  of  a  papule,  forcing  up  the  epidermis  into  a  small  dome. 
Seen  in  catarrhal  herpes,  herpes  zoster,  vesicular  stage  of  eczema, 
cheiropompholyx,  scabies,  varicella,  and  variola. 

(b.)  Non- inflammatory,  characterized  by  distension  of  sweat-glands 
by  sweat,  as  in  sudamina  and  dysidrosis. 

The  Bulla,. — An  elevation  of  the  epidermis  containing  fluid,  larger 
than  a  vesicle,  and  bearing  the  same  relation  to  a  vesicle  that 
an  inflammatory  tubercle  does  to  an  inflammatory  papule.  Seen  in 
pemphigus,  cheiropompholyx,  erysipelas,  erythema,  urticaria,  hydroa, 
scabies,  and  syphilis,  and  as  the  result  of  pressure  and  injury,  as  in 
fractures. 
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TJie  Pustule. — An  elevation  of  the  epidermis  containing  pns.  The 
simplest  form  of  pustule  is  produced  by  the  serous  exudation  in  a 
vesicle  becoming  converted  into  pus,  as  in  eczema,  scabies,  and 
variola.  It  may  also  be  formed  directly  by  pus  inoculation,  as  in 
contagious  impetigo.     Pustules  occur  in  acne,  sycosis,  and  boils. 

The  Wheal. — An  elevation  of  the  skin,  of  any  shape  and  size,  pro- 
duced by  more  or  less  sudden  exudation  of  serum  into  the  substance 
of  the  corium,  which,  pressing  on  the  capillaries,  causes  vaso-motor 
spasm  and  the  characteristic  bloodless  appearance  of  its  centre. 
Absorption  takes  place  rapidly,  leaving  an  erythematous  slightly-raised 
patch,  which  gradually  disappears.  Wheals  are  the  characteristic 
lesion  in  urticaria,  and  are  produced  also  by  the  bites  of  insects  and 
the  sting  of  the  common  nettle. 

Secondary  Lesions. — As  a  result  of  the  primary  lesions  certain 
secondary  changes  occur  in  the  skin. 

Desquamation  and  Scale. — Hyperemia,  whether  transitory  or  not, 
disturbs  the  natural  growth  of  the  epidermis,  and  causes  the  outer 
layers  to  be  shed  in  varying  quantities  according  to  circumstances,  as 
in  scarlatina,  measles,  eczema,  erythema,  etc.  The  process  is  termed 
desquamation,  and  the  falling  masses  of  epidermis  are  called  scales. 
These  are  sometimes  small  and  bran-like,  at  others  formed  into  large 
flakes  like  thin  pie-crust ;  or  again,  the  part  may  become  entirely 
denuded,  the  mass  being  shed  bodily,  like  a  slipper  or  a  glove.  Scales 
differ  in  colour  and  genei-al  appearance  according  to  the  duration  of 
the  hyperemia. 

Pigmentation. — This  is  produced  by  prolonged  inflammation  of  the 
skin,  and  is  often  seen  in  chronic  eczema. 

Infiltration  and  Hyioertrophy . — Another  result  of  inflammation,  in 
which  exudation  into  the  corium  gradually  develops  an  increase  of 
connective-tissue  elements,  causing  the  skin  to  be  thickened,  fii-m,  and 
unyielding  to  the  touch.  The  most  exaggerated  examples  are  ele- 
phantiasis Arabum  and  scleroderma,  but  the  result  is  produced  also  in 
chronic  eczema  and  other  diseases.  When  the  infiltration  occurs  in 
parts  constantly  in  motion,  such  as  the  fingers,  the  skin  may  split  or 
crack,  forming  a  secondary  lesion,  known  as  o. fissure. 

The  Crust. — This  is  produced  by  the  diying  of  exudation  on  the  sur- 
face of  the  skin.  Thus,  when  a  vesicle  or  bulla  hursts,  the  serum 
dries  and,  mixing  with  the  dead  epideimis,  forms  a  serous  crust  of  a 
greyish  colour,  as  in  herpes  and  vesicular  eczema  and  pemphigus. 
When  a  pustule  breaks,  the  pus  dries,  forming  a  pus-crust  of  a  yellow 
colour,  as  in  contagious  impetigo,  pustular  acne,  or  variola;  and  when 
the  exudation  consists  of  blood  only,  a  blood-crust  results,  as  in  prurigo 
and  pediculosis.  These  discharges  may  be  mixed  with  each  other  and 
also  with  the  natural  secretions  ;  as,  for  instance,  in  pediculosis  of  the 
scalp,  serum,  pus,  blood  from  scratching,  and  sebum  may  be  heaped 
together  in  a  mass,  giving  forth  a  most  offensive  odour.  Pus  and 
sebaceous  matter  form  the  honeycomb  scab. 

Crusts  are  also  composed  of  di'ied  sebaceous  matter  alone,  as  in 
seborrhoea  oleosa  and  by  the  action  of  a  vegetable  parasite  in  favus, 
forming  sulphur-coloured  cup-shaped  crusts. 

PJxcoriation. — A  raw  surface  stripped  of  the  superficial  layers  of 
epidermis,  thus  exposing  the  moist  rete,  which  is  rendered  sensitive  by 
the  nerve  filaments  that  end  therein.    It  is  a  condition  produced  by  the 
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ruptui'c  of  a  vesicle,  pustule,  or  bulla,  as  in  eczema,  herpes,  pemplii- 
gus,  pediculosis,  scabies,  prurigo,  etc.,  usually  from  scratching. 

The  Ulcer. — An  excavation  in  the  skin,  Avith  loss  of  substance,  pro- 
duced by  some  morbid  process.  Ulcers  vary  much  in  size,  shape,  and 
appearance,  and  occur  in  the  course  of  many  diseases  of  the  skin, 
such  as  lupus,  epithelioma,  and  s^-philis. 

The  Sca7-  or  Cicatrix. — A  new  growth  of  firm  fibrous  tissue,  differing 
in  thickness  according  to  the  amount  of  destruction  to  be  replaced. 
Thus,  when  the  process  of  destruction  is  a  slowly  e.'itending  atrophy, 
the  subsequent  scar  is  thin  and  superficial,  as  in  lupus  erj^themato-sus, 
Avhereas  the  scar  following  a  large  cavernous  syphilitic  ulcer  is  thick 
and  large.  Scars  are  seen  after  all  ulcers,  and  in  acne,  sycosis,  vaccina, 
variola,  herpes  zoster,  and  favus. 


Class  I. — Diseases  produced  by  Pabasites. 

A.    ANIMAL  ;     B.    VEGETABLE. 

A.  Animal.  Under  this  head  are  included  two  diseases — Scabies, 
and  Fhthiriasis,  or  Pediculosis. 

Scabies  is  a  highly  contagious  disease,  produced  by  the  presence  of 
a  minute  mite  called  the  Acarus  scabiei.  There  are  both  male  and 
female  acari,  but  the  latter  is  the  chief,  if  not  the  only  cause  of  the 
eruption,  the  male  being  found  only  on  the  surface.  Deposited  on 
the  surface,  the  female  acarus  soon  penetrates  the  horny  layer,  and 
pushing  its  way  through  the  softer  cells  of  the  rete,  forms  a  tunnel, 
thereby  causing  an  upheaving  of  the  epidermis,  which  is  \-isible  to  the 
naked  eye  as  an  irregular-shaped  dotted  line.  On  its  journey  it  lays 
eggs  and  ultimately  dies.  These  tunnels  or  burrows  are  the  real 
characteristic  sign  of  scabies,  and  a  careful  search  should  be  made  for 
them.  There  are,  however,  two  conditions  in  which  they  cannot  be 
found  :  first,  when  the  disease  is  just  commencing,  and  the  acarus  has 
not  had  time  to  burrow  ;  and  secondly,  when,  in  a  later  stage,  they  are 
ploughed  up  by  scratching.  At  the  point  of  its  entry  a  vesicle  usually 
forms,  but  at  the  other  end  of  the  burrow  the  acarus  can,  after  a  little 
I^ractice,  be  removed.  A  pin  should  be  laid  on  the  skin  and  the  point 
inserted  into  the  bui*row,  Avhicli  should  be  gradually  torn  open  without 
drawing  blood.  The  pin  should  be  moved  gently  from  side  to  side,  when 
the  acarus,  if  alive,  will  cling  to  the  point.  It  can  be  mounted  in 
glycerine  or  Canada  balsam.  The  parts  usually  attacked  are  the  webs 
of  the  fingers,  the  fronts  of  the  wrists,  the  axillte,  the  navel  and 
genital  organs,  mammte  in  women,  and — especially  in  children — the 
buttocks  and  between  the  toes.  In  these  parts  the  characteristic 
burrows  will  be  found ;  but  other  lesions  will  be  observable  in  other 
parts,  especially  on  the  arms  and  legs,  due  to  scratching  induced  by 
sympathetic  irritation,  when,  of  course,  the  burrows  will  be  accidental 
or  rare.  All  the  lesions  of  scabies  are  produced  by  inflammation  as 
the  result  of  the  presence  of  a  foreign  body — the  acarus — and  are 
manifold,  changing  from  day  to  day  and  from  hour  to  hour,  different 
parts  presenting  different  varieties.  Thus,  the  disease  may  consist  of 
papules,  vesicles,  pustules,  wheals,  and  bullae  in  various  stages  of  develop- 
ment, together  with  pus  and  blood  crusts.  There  is  always  more  or 
less  itching  which  is  usually  woi-j^e  at  night.     The  disease  lasts  for  a 
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variable  lengtli  of  time,  and  sometimes  when  untreated,  for  years. 
Scabies  can  be  distinguished  from  simple  eczema  bj  the  presence  of 
burrows  and  acari,  by  the  isolation  of  its  individual  lesions,  and  by 
the  history  of  the  contagion  ;  and  from  prurigo  by  the  same  points  of 
difference,  as  well  as  by  the  position  of  the  parts  attacked.  Occasionally^ 
it  is  confounded  with  pemphigus,  and  careful  search  for  the  burrows 
will  be  necessary  ;  the  severe  irritation  at  night,  however,  will  be  an 
additional  guide. 

Treatment. — First,  the  scabs  must  be  removed  and  the  barrows 
thoroughly  opened  by  means  of  a  hot  bath  and  energetic  friction  with 
soft  soap  ;  secondly,  an  ointment  containing  some  drug  known  as  a 
parasiticide — such  as  sulphur,  balsam  of  Peru,  or  stavesacre — should  be 
well  rubbed  into  the  skin  several  times  ;  and  finally,  another  warm 
bath,  with  soap,  should  be  used  to  remove  the  dead  acari  and  ova. 
Subsequently  it  will  be  necessary  to  use  mild  non-stimulating  ointments 
or  lotions,  to  allay  the  irritation  and  inflammation.  In  using  sulphur 
care  should  be  taken  not  to  use  too  strong  a  preparation.  Sublimate  of 
sulphur  5ss.,  together  with  creasote  n\^vj.,  to  lard  ji-? '"'ill  generally  be 
sufficient.     All  the  linen  implicated  should  be  disinfected  by  baking. 

Phthiriasis. — The  human  skin  is  attacked  by  three  kinds  of  lice  : 
(1)  Pediculus  capitis,  limited__to  the  head  ;  (2)  Pecliculus  corporis,  con- 
fined to  the  trunk  and  limbs  ;  and  (3)  Pediculus  pubis,  confined  to  the 
hair  and  about  the  genitals,  and  occasionally  the  beard  and  axillas. 

Pediculosis  capitis. — In  this  variety  the  pediculus  is  thin  and  slender, 
and  is  shorter  than  the  body-louse,  and  narrower  than  the  Pediculus 
pubis.  Lice  on  the  head  cause  intense  itching,  and  secondary  changes 
are  produced  by  scratching.  The  head  becomes  covered  with  a  semi- 
purulent  discharge,  which  dries  into  thick  hard  scabs,  from  beneath 
which  the  discharge  oozes.  The  hair  is  matted,  producing  a  most 
filthy  appearance  and  a  most  objectionable  odour.  On  the  hairs  are 
seen  the  ova,  attached  by  a  thin  film  to  the  sides  of  the  hair,  along 
which  they  can  be  pushed  without  their  falling  off — a  peculiarity  which 
serves  to  distinguish  them  from  fragments  of  scurf.  The  glands  of 
the  neck  frequently  become  enlarged  from  the  irritation,  and,  the 
enlargement  being  considered  scrofulous,  the  pustular  eruption  is 
often  erroneously  attributed  to  that  state.  Want  of  cleanliness  renders 
the  lower  classes  more  siibject  to  this  disease  than  the  upper,  and 
among  them  women  and  children  suffer  more  from  it  than  men. 

Pediculosis  corporis.— Hhe  body-louse  is  the  largest  of  the  three  kinds, 
and  its  presence  on  the  body  causes  great  itching,  and  by  scratching 
the  skin  is  torn,  blood  exudes,  and  drying,  leaves  blood-crusts  in  the 
line  of  the  scratch,  a  characteristic  of  the  disease.  Papules  and 
urticarial  wheals  are  also  produced,  and  occasionally  boils.  As  a 
result  of  long-continued  scratching  and  attacks  of  inflammation  the 
skin  becomes  pigmented  and  infiltrated.  The  lice  drive  their  probosces 
into  the  skin  and  draw  a  minute  speck  of  blood.  Usually  they  will 
not  be  found  on  the  surface, "but  are  hidden  away  in  the  folds  of  the 
vest  or  shirt,  where  careful  search  should  be  made  if  there  is  any 
doubt  about  the  diagnosis.  The  parts  attacked  are  the  shoulders, 
back,  abdomen,  and  thighs. 

Pediculosis  pubis. — The  so-called  crab-louse  is  shorter  and  broader 
than  the  other  varieties.  It  is  of  a  gTey  colour,  and  adheres  to  the 
hair  close  to  the  skin,  causing  great  itching,  and,  like  the  head-louse, 
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produces  much  scratching,  which  results  in  an  artificial  eczema.  It  is 
sometimes  found  in  the  axillte,  beard,  and  eyelashes. 

Treatment. — This  consists  first  in  killing  the  pediculi ;  secondly,  in 
destroying  the  ova  ;  and,  thirdly,  in  allaying  the  subsequent  irritation. 
When  pediculosis  capitis  occurs  in  children,  the  hair  should  be  cut 
quite  short,  the  scabs  removed  by  oiling,  and  the  part  freely  washed, 
either  with  petroleum,  carbolic-acid  lotion  (1  in  20),  boracic-acid 
lotion,  or  other  germicide  Avash,  and  the  pediculi  and  ova  having 
been  destroyed,  the  scalp  should  be  dressed  with  a  mild  mercurial 
ointment.  This  method,  however,  necessitates  the  loss  of  the  hair; 
when  it  is  important  to  save  it,  the  process  of  cure  is  somewhat  longer, 
but  is  equally  efficacious.  A  strong  spirit  lotion  dissolves  the  nits,  as  the 
ova  are  termed.  In  pediculosis  corporis  the  clothes  should  be  baked, 
and  the  whole  body  washed  with  soap  and  water,  and  freely  dabbed 
with  boracic-acid  lotion  or  some  other  similar  wash.  Stavesacre 
ointment  is  also  a  suitable  application.  In  pediculosis  pubis  much 
friction  is  often  required  to  get  the  remedy  in  close  contact  with  the 
pediculi.  A  lotion  of  perchloride  of  mercury  in  spirit  and  water  is 
very  useful,  as  are  the  white  and  red  precipitate  ointments.  After  a 
thorough  application  of  a  germicide,  plenty  of  soap  and  water  should 
be  used,  and  the  dead  pediculi  should  be  removed  with  a  fine  tooth- 
comb  or  by  shaving.  When  all  traces  of  the  lice  and  their  eggs  have 
been  destroyed  the  subsequent  eczema  and  other  lesions,  which  are  not 
usually  severe,  should  be  treated. 

B.  Vegetable. — There  are  three  varieties  of  vegetable  fungi  which 
produce  three  distinct  diseases  of  the  skin.  They  are  (a.)  Tricliopliyton; 
{h.^  Acliorion  Schdnlemii;   (c.)  Microspor on  furfur. 

(a.)  Tricliopliyton,  or  the  ringworm  fungus,  produces  ringworm 
of  the  body,  tinea  circinata ;  ringworm  of  the  scalp,  tinea  tonsurans; 
ringworm  of  the  beard,  tinea  sycosis;  eczema  marginatum ;  and  ring- 
worm of  the  nails;  (&.)  Acliorion  Sclwnleinii  produces  favus ;  (c.) 
Microsporon  furfur  produces  pityriasis  versicolor. 

TiXEA  ciRCixA'iA. — Spores  of  the  fungus, implanting  themselves  upon 
the  epidermis,  give  rise,  after  a  period  varying  from  three  to  ten  days 
or  more,  to  a  small  erythematous  patch,  which  gradually  spreads, 
usually  in  the  form  of  a  ring,  leaving  the  centre  pale,  discoloured,  and 
branny,  while  the  margin  becomes  raised,  often  papular,  and  sometimes 
vesicular — hence  the  old  name  of  herpes  circinatus ;  and  occasionally, 
by  coalescing  with  other  rings,  a  gyrate  outline  may  be  formed.  Jf 
the  margin  of  the  patch  be  carefully  scraped,  and  the  epidermis  soaked 
in  weak  liquor  potassse,  the  chai'acteristic  fungus  will  be  seen  under 
the  microscope.  It  consists  of  spores,  arranged  more  or  less  in  lines, 
and  fine  mycelium  threads,  forming  a  network  between  the  epidermic 
scales.  Tinea  circinata  generally  occurs  in  children  who  have  tinea 
tonsurans,  or  in  those  attending  to  such  cases. 

Eczema  viarginatum  (so  called),  a  variety  of  ringworm  usually 
seen  in  tropical  countries,  attacks  the  inner  sides  of  the  thighs  and 
buttocks.  It  spreads  in  a  manner  similar  to  tinea  circinata,  and  has 
a  well-defined  raised  edge,  often  vesicular  or  pustular,  and  is  much 
aggravated  by  heat  and  sweating.  It  is  a  chronic  variety  and  often 
difficult  to  cure. 

Tinea  tonsurans. — The  variety  of  ringworm  attacking  the  scalp, 
chiefly  in  children,  but  occasionally  in  adults,  begins  on  the  surface 
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mucli  like  ringworm  of  the  body,  in  an  erytlieniatous  patcii  spreading 
gradually,  and  more  or  less  in  the  form  of  a  ring.  The  margin  of  the 
patch  may  consist  of  papules  or  resides — hence  the  old  name  herpes 
tonsurans — the  centre  being  scaly  and  peculiarly  dry.  Were  it  not  for 
the  anatomical  structure  of  the  scalp,  the  natural  history  would  be  the 
same  as  when  the  fungus  attacks  the  non-hairy  epidermis.  Here,  how- 
ever, the  fungus,  extending  between  the  epidermic  cells,  passes  down- 
wards into  the  hair  follicles,  surrounding  and  penetrating  the  hairs  to 
their  roots,  and,  as  a  consequence  of  the  hairs  being  affected,  the  symp- 
toms of  ringworm  of  the  scalp  differ  according  to  the  stage  of  the  dis- 
ease. Thus,  at  an  early  period  before  the  hairs  have  become  implicated, 
the  disease  may  escape  notice,  the  altered  condition  of  the  hair  being 
sometimes  the  only  indication.  When  affected  they  break  off  short, 
and  become  dull-looking,  twisted,  and  extremely  brittle,  and,  if  extracted 
and  placed  in  weak  liquor  potasste,  show  under  the  microscope  large 
quantities  of  spores  lying  in  rows,  and  also  some  mycelium.  The  disease 
may  assume  various  forms.  From  the  papular  or  vesicular  stage  it  may 
pass  on  to  the  .pustular,  which,  again,  may  be  either  superficial  or  deep 
seated.  If  superficial,  it  may  be  difficult  to  distinguish  from  simple 
contagious  impetigo ;  or  if  deep,  little  abscesses  may  form  in  each  hair 
follicle,  forming  collectively  a  raised  red  doughy  mass  often  mistaken 
for  a  subcutaneous  abscess.  This  condition  is  known  as  Jcei-ion.  On 
the  other  hand,  instead  of  passing  on  to  pustular  inflammation,  the 
disease  may  become  dry  and  chronic,  which  is  by  far  the  commonest 
form.  It  may  occur  in  small  or  large  isolated  patches,  with  healthy 
skin  around,  or  it  may  be  diffuse,  attacking  the  whole  stirface.  Isolated 
chronic  patches  are  easy  to  recognize  by  the  absence  of  redness,  by  the 
dry  scaliness,  and  by  the  short  broken  hairs  which  come  out  easily 
without  pain,  or  break  off  at  the  mouth  of  the  follicle.  Sometimes 
these  broken  diseased  hairs  are  shed  spontaneously,  leaving  bald 
patches — a  condition  often  confused  with  alopecia  areata,  which,  how- 
ever, is  an  atrophic  disease,  and  not  caused  by  a  fungus.  Diffuse 
ringworm  is  most  difficult  to  diagnose.  Care  miist  be  taken  in  all 
scurfy  conditions  of  the  scalp,  especially  in  children,  not  to  give  an 
opinion  without  a  thorough  examination.  Long  hair  may  hide  the 
scattered  stumps,  which  are  sometimes  washed  or  brushed  off,  leaving 
only  fragments  in  the  follicles.  These  fragments  are  to  be  recognized 
as  mere  black  dots  on  the  surface.  The  ringwoi'm  fungus  may  attack 
other  hairy  parts  besides  the  scalp ;  as  for  instance,  the  beard,  moustache, 
or  eyebrows — producing  the  variety  known  as  tinea  sycosis.  Some 
authorities  think  that  a  distinct  fungus  produces  this  form,  which  is 
often  traceable  to  carelessness  in  cleaning  the  razor  at  the  barber's. 
The  symptoms  are  much  the  same  as  ringworm  of  the  scalp,  except 
that,  the  induration  of  the  follicles  being  greater,  large  tubercles  are 
often  formed.  Ringworm  may  attack  the  nails,  causing  them  to 
become  distorted,  brittle,  broken,  and  lustreless.  It  cannot  with 
certainty  be  recognized  from  chronic  eczema  or  atrophy  of  the  nail, 
other  than  by  microscopic  examination,  material  for  which  is  to  be 
obtained  by  scraping  the  nail  and  soaking  the  particles  for  hours  in 
liquor  potassse. 

Much  has  been  written  about  the  peculiar  nature  of  the  soil 
suitable  for  the  growth  of  ringworm  fungus.  Some  think  delicate 
children  are  more  liable  to  it  than  the  more  robust,  but  there  is  reason 
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to  believe  that  it  is  rather  a  question  of  the  tliickness  and  cliaracter 
of  the  epidermis  and  hair,  tlian  of  the  general  health.  Light-haii-ed 
children  with  thin  skin  suffer  more  frequently  and  far  more  severely 
from  ring%vorm  than  others.  Ringworm  of  the  scalp  is  sometimes 
most  tedious  to  cure,  lasting  occasionally,  in  spite  of  all  remedies,  for 
several  years. 

Treatment. — This  consists  in  the  total  destruction  of  the  fnngus 
and  the  repair  of  the  skin  injured  by  its  ravages.  The  fungus  may 
be  destroyed  in  three  different  ways : — 

(1.)  By  mechanical  removal. 

(2.)   By  destruction  in  situ. 

(3.)  By  producing  inflammation  in  the  part,  thereby  rendering  it 
unsuitable  for  the  growth  of  the  fungus. 

In  an  early  stage,  whether  on  hairy  or  non-hairy  parts,  cure  of 
ringAvoi*m.  may  be  effected  by  a  sharp  blister,  thus  mechanically 
removing  the  epidermis  and  the  fungus  in  it.  In  tinea  tonsurans, 
the  hairs,  when  first  attacked,  should  be  extracted  by  forceps;  but 
epilation,  as  it  is  called,  is  valueless  when  the  hairs  are  rendered 
brittle  by  penetration  of  the  fungus,  as  they  break  in  the  follicle,  leav- 
ing a  diseased  stump.  Destruction  in  situ  is  effected  by  conveying  a 
parasiticide — a  remedy  having  power  to  destroy  the  parasite  and 
prevent  its  growth — in  a  suitable  penetrating  vehicle,  down  to  the 
fnngus  as  it  lies  between  the  layers  of  the  epidermis  or  in  the  substance 
of  the  hairs.  Ringworm  of  the  scalp,  however,  when  once  it  has 
attained  a  deep  hold  within  the  follicle,  is  very  difficult  to  cure, 
because  no  remedy  can  reach  to  its  extreme  depth.  The  best  para- 
siticides are  perchloride  of  mercury,  salicylic  acid,  boracic  acid, 
carbolic  acid,  thymol,  menthol,  iodine,  sulphurous  acid;  and  the  best 
vehicles  are  spirit,  ether,  or  chloroform. 

Most  of  the  ordinary  applications,  such  as  mercurial  or  sulphur 
ointments,  act  by  producing  more  or  less  inflammation  in  the  part ; 
the  same  may  be  said  of  constant  friction  with  soft  soap.  In  old- 
standing  cases  of  tinea  tonsurans,  when  the  patches  are  limited  in 
size,  it  may  be  desirable  to  produce  severe  pustulation,  known  as 
artificial  kerion,  by  means  of  croton  oil  or  other  irritating  drug;  but 
it  must  be  remembered  that,  whatever  plan  be  adopted,  ringworm  of 
the  scalp  sometimes  last  for  years. 

As  ringworm,  in  all  its  stages,  and  to  the  last,  is  extremely  con- 
tagious, great  care  must  be  taken  to  keep  the  patient  isolated. 
Brushes,  combs,  linen,  etc.,  should  not  be  used  without  careful 
disinfection. 

Ringworm  of  the  nails  must  be  treated  by  scraping,  soaking  in 
liquor  potasste,  and  the  constant  application  of  a  parasiticide. 

TiXEA  FAVOSA  Or  Favcs. — This  is  a  more  severe  and  chronic 
disease  than  ringworm  and  usually  attacks  the  poorer  classes  only, 
and  is  for  the  most  part  confined  to  certain  countries,  being  rare  in 
England  and  the  United  States,  biit  common  in  France,  Germany, 
and  Austria,  and  was  so  formerly  in  Scotland.  It  commences  as  a  small 
erythematous  patch  which  gradually  spreads  in  the  form  of  a  ring, 
and  in  a  few  days  becomes  covered  with  cup-shaped  sulphur-coloured 
crusts — a  characteristic  of  the  disease — which  emit  a  mouse-like  odour. 
The  crusts  are  attached  firmly  to  the  skin,  and  when  removed  leave 
pits  and  sometimes  scars  of  varying  size,  as  the  result  of  long-  continued 
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pressure.  The  cnps,  when  removed,  are  found  to  be  dry  and  brittle 
and  powder  easily,  and,  when  placed  nnder  the  microscope  in  weak 
liquor  potasses,  are  found  to  be  composed,  of  fungus — the  Aclioriun 
Schonleinii,  consisting'  of  mycelium  and  spores. 

The  disease  attacks  both  hairy  and  non-hairy  parts,  and  also  the 
nails.  On  the  scalp  the  hair  becomes  dull  and  lustreless,  but  does 
not  break  off  short  as  in  i-ingworm,  and  the  hairs  that  penetrate 
the  cups  fall  out  easily. 

The  disease  with  which  favus  is  most  easily  confounded  is  con- 
tagious impetigo,  which,  however,  is  only  slightly  contagious,  and 
has  neither  the  sulphur-coloured  cup-shaped  scabs  nor  the  peculiar 
mousy  odour. 

Treatvient. — This  is  practically  the  same  as  ringworm,  except  that 
greater  attention  should  be  paid  to  epilation.  Authorities  in  the 
countries  where  favus  is  common  lay  great  stress  on  constitutional 
treatment,  particularly  change  of  air,  good  food,  and  tonics. 

Tinea  versicolor  or  Pityriasis  versicolor. — It  differs  from  the 
two  diseases  just  described — ringworm  and  favus — in  that  ifc  is  more 
trifling,  very  slightly  if  at  all  contagious,  and  attacks  adults  rather 
than  children.  It  occurs  usually  on  the  chest  or  back  in  patches 
of  variable  sizes,  of  a  yellow  or  fawn  tint,  more  or  less  symmetrically 
arranged.  The  patches  are  slightly  raised  and  coyered  with  branny 
scales.  A  microscopic  examination  of  the  scales  will  show  a  network 
of  branching  mycelium,  with  large  well-defined  spores,  situated  in 
groups  like  bunches  of  currants.  The  fungus  is  called  Microsporon 
furfur.  The  subjective  sensations  are  usually  slight,  and  the  disease 
may  last  for  years  in  individuals  who  perspire,  without  causing  the 
least  inconvenience.  Care  must  be  taken  in  the  diagnosis  to  dis- 
tinguish it  from  chloasma  uterinum  and  secondary  syphilitic  maculae. 
Chloasma  attacks  the  face  and  is  not  parasitic,  and  in  syphilis  the 
other  symptoms  of  the  disease  will  prove  its  true  nature. 

Treatment. — This  consists  in  the  thorough  cleansing  of  the  part 
with  a  soap  and  spirit  lotion,  and  the  application  of  sulphurous-acid 
lotion  (1  to  4),  or  hyposulphite  of  soda  lotion  (3j.  to  the  q].),  or 
painting  with  linimentum  iodi. 

Class  IT, — Glandular  Affections. 

A.  diseases  op  sebaceous  glands. 

I.  Due  to  Faulty  Secretion  of  Sehaceous  Matter. 

1.  Seborrhoea.     2.  Acne  punctata. 

Seborrhcea  is  an  increased  secretion  of  sebaceous  matter.  There 
are  two  distinct  varieties,  called  seborrhoea  oleosa  and  sehurrlioea  sicca. 

Seborrhoea  oleosa. — In  this  variety  the  fatty  portion  of  the  sebum 
is  in  excess,  and  gives  the  skin  a  greasy  apj)earance.  It  appears  on 
the  scalp  in  infants  as  dirty-looking'  greasy  patches,  which  are  easily 
detached  and  are  free  from  suri-ounding  redness,  though  they  occasion- 
ally give  rise  to  eczema.  In  adults  it  usually  occurs  after  puberty,  and 
attacks  the  nose  and  cheeks;  the  oily  matter  mixes  with  dirt  and 
dries,  presenting  a  superBcial  resemblance  to  erythematous  lupus. 
In  elderly  people,  thick  masses  may,  from  neglect,  accumulate  to  such 
an  extent  as  to  be  mistaken  for  epithelioma. 
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Sebaceous  matter  collects  on  the  genital  origans,  and  is  known  as 
smegma;  also  on  new-born  infants,  wlien  it  is  termed  vermix  casensa. 

Seborrli(na  sicca. — This  form  diifers  from  the  preceding  in  that  the 
secretion  is  far  less  oilj,  sometimes  consisting  only  of  dry  scales.  It 
may  occur  on  other  parts,  but  it  more  frequently  attacks  the  scalp, 
when  it  is  known  as  scui^f ;  the  skin  is  abnormally  dry,  harsh,  and 
tight,  and  the  hair  is  constantly  shed.  At  times  the  scurf  forms  in 
masses  of  a  greyish  or  yellow  colour,  closely  adherent  to  the  skin, 
either  in  patches  or  uniformly  over  the  scalp.  If  the  masses  are 
allowed  to  remain  long,  eczema  may  result.  Seborrha?a  sicca  is  always 
a  sign  of  ill  health  and  debility,  being  frequently  seen  in  women  after 
child-bearing,  and  often  follows  some  acute  illness.  Anjemic  people, 
with  bad  circulation  and  digestion,  are  prone  to  both  A'arieties  of 
seborrhoea. 

The  diagnosis  of  seborrhoea  is  not  always  easy.  When  situated 
on  the  face  and  of  the  oily  variety,  it  may  be  mistaken  for  lupus 
erythematosus,  an  accumulation  of  sebaceous  matter  on  the  skin 
being  characteristic  oF  both  diseases.  Lupus  erythematosus  always 
begins  with  a  red  patch,  which  gradunlly  spreads  with  a  raised  border, 
and  invariably  leaves  scars.  Seborrhoea  sicca  on  the  scalp  may  be 
mistaken  for  any  of  the  dry  scaly  affections,  such  as  eczema,  psoriasis, 
squamous  syphilide;,  ring-worm,  or  favus. 

Treatment. — As  the  functional  derangement  of  the  sebaceous  glands 
is  largely  due  to  general  ill-health,  constitutional  treatment  is  most 
important,  viz.  careful  regulation  of  all  internal  organs,  combined 
with  suitable  tonics.  As  anfemic  individiials  are  most  prone  to  the 
disease,  iron  in  some  form,  together  with  nux  vomica,  arsenic,  or 
mineral  acids,  is  necessary.  Locally  much  can  be  done  by  first 
removing  the  debris,  and  then  applying  lotions  or  ointments.  In  the 
oily  form,  spirit  lotions  are  of  great  service,  with  or  without  tar.  In 
dry  seborrhoea  of  the  scalp,  the  scurf  should  be  removed  by  oiling  and 
thorough  washing  with  soap  and  water,  and  afterwards  the  surface 
should  be  lightly  touched  with  a  mild  stimulating  ointment.  The 
strong  applications  containing  cantharides,  etc.,  usually  recommended, 
often  a2"2Tavate  rather  than  relieve.  It  must  be  borne  in  mind  that 
the  hair  will  continue  to  fall  cut  so  long  as  the  seborrhoea  remains 
uncured.  Suitable  applications  are  sulphur  precip.,  5ss.,  to  ^j-  of 
vaseline,  white  or  red  precipitate  ointments,  carbolic  acid  or  weak  tar, 
or  glycerine  and  water  with  a  little  spirit. 

AcxE  PUNCTATA. — There  are  two  varieties  of  acne  punctata,  called 
Comedo  and  Milium. 

Comedo  is  simply  an  accumulation  of  sebaceou.s  matter  in  a  patent 
gland  on  the  face,  chest,  arid  back,  appearing  as  a  small  black  or 
yellowish  speck.  This  when  squeezed  ejects  a  wormlike  mass  of 
sebaceous  matter,  which  occasionally  contains  in  its  substance  a 
minute  living  grub  called  Acarus  folliculorum ;  but  the  dark  speck 
is  due  chiefly  to  dirt  adhering  to  the  oily  matter.  Comedones  form 
at  or  about  puberty,  when  the  glands  are  in  a  state  of  active  develop- 
ment, the  causes  being  the  same  as  in  seborrhoea.  Comedones  are 
sometimes  congenital. 

Treatment. — The  constitutional  treatment  should  be  similar  to  that 
mentioned  for  seborrhoea,  but  locally  there  is  this  difference,  that  the 
contents  of  each  gland  should  be  forcibly  squeezed  out,  and  the  part, 
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after  being  washed  with  hot  water,  should  be  freely  r'lbbed  with  soffc 
soap  and  spirit  in  equal  parts.  Sulphur  and  mercurial  ointments  are 
of  great  service,  and  in  obstinate  cases  scarification  may  effect  a  cure 
by  oblitei'ating  the  gland. 

Milium  is  a  distension  oE  a  sebaceous  gland  with  sebum  without  any 
external  opening.  It  appears  as  a  small  white  swelling  in  the  same 
parts,  and  is  due  to  the  same  causes  as  comedones.  It  may  be  mistaken 
for  xanthoma  tubei'osum  and  for  molluscum  contagiosum ;  both  of  these 
diseases,  however,  have  definite  characters  to  distinguish  them.  The 
xanthoma  tumour  is  solid  when  cut  with  a  knife,  whereas  the  soft 
matter  of  milium  can  be  removed  easily.  Molluscum  contagiosum  is 
more  common  in  children  than  in  adults,  is  contagfious,  is  always 
limited  to  one  part,  and  has  usually  a  centi-al  umbilication.  Micro- 
scopically the  molluscum  tumour  differs  entirely  from  simple  sebaceous 
matter. 

Treatment. — Constitutional  when  required.  The  local  treatment 
should  consist  of  an  incision,  removal  of  the  contents,  and  slight 
scarification  or  scraping  of  the  cavity. 

II.  JDue  to  Inflammation  of  tJie  Sebaceous  Glands. 
1.  Acne  vulgaris.         2.  Acne  sycosis.         3.  Acne  rosacea. 

Acj^E  vuLGAEis. — It  attacks  the  same  parts,  viz.  the  face,  chest,  and 
back,  as  acne  punctata,  with  both  varieties  of  which  it  is  closely 
associated,  and  consists  of  inflamed  sebaceous  glands  and  surround- 
ing tissue.  A  comedo  or  milium  may  be  simply  hyperjemic,  or  the 
inflammatory  process  may  run  on  to  a  papule,  tubercle,  or  pustule,  or 
even  give  rise  to  a  boil.  Different  varieties  are  described,  according 
to  the  stage ;  thus  ac?ie  papulosa,  acne  tuberculosa,  acne  inclurata, 
and  acne  pustulosa.  All  stages,  or  so-called  varieties,  may  exist  at  the 
same  time  in  the  same  individual,  and  in  severe  old-standing  cases 
scars  are  often  left.  It  usually  commences  about  puberty,  and  some- 
times lasts  for  years,  but  the  causes  are  somewhat  complex  and  there- 
fore obscure.  With  a  coarse  skin,  large  sebaceous  glands,  and  a  sluggish 
circulation,  slight  derangement  of  health  will  give  rise  to  inflamma- 
tion of  the  glands.  It  can  be  caused  by  the  action  of  drugs,  both 
internal  and  local ;  hence  the  names  bromide,  iodide,  and  tar  acne. 

Acne  vulgaris  should,  as  a  rule,_be  easily  recognized,  though  it  has 
been  mistaken  for  small-pox  or  a  secondary  syphilide. 

Treatment. — This  should  consist  in  careful  regulation  of  the  bowels, 
combined  with  tonics  and  nourishing  non-stimulating  food,  fresh  air, 
exercise,  and  plenty  of  bathing,  with  friction  to  the  skin.  Locally  the 
circulation  should  be  encouraged  by  hot  sponging  and  friction  with 
soap.  All  the  comedones  should  be  thoroughly  squeezed  out,  pustules 
should  be  opened,  and  if  there  is  much  hypereemia  scarification  is 
of  benefit.  After  washing,  a  sulphur  ointment  should  be  well  rubbed 
into  the  skin,  or  the  part  may  be  bathed  with  a  spirit  lotion  containing 
perchloride  of  mercury  in  the  proportion  of  a  grain  to  the  ounce. 

Acne  sycosis. — This  disease  attacks  only  the  hairy  parts,  more 
especially  the  beard  and  moustache,  and  commences  with  small  papules, 
through  each  of  which  a  hair  passes ;  but  it  must  not  be  confounded 
with  tinea  sycosis  or  ringworm  of  the  beard.  In  the  later  stages  the 
papules  become  tubercles,  and  finally  pustules   are  formed  on  the 
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surface,  which  coalescing,  form  irregular  doughy  masses,  having  some- 
what the  appeai-ancc  of  the  inside  of  a  fig ;  hence  the  term  sycosis. 
There  is  usually  pain  and  burning  heat,  especially  in  the  later  stages. 
The  time  occupied  in  producing  so  severe  a  condition  varies  gi^eatly, 
as  each  stage  may  extend  o\er  years.  The  hair  roots  are  affected 
according  to  the  severity  of  the  inflammation,  but  are  ultimately 
entirely  destroyed,  causing  permanent  baldness.  The  cause  of  acne 
sycosis  is  veiy  doubtful ;  it  has  been  attributed  to  shaving  with  a  blunt 
razor,  but  there  is  no  warrant  for  this,  as  it  occurs  in  people  Avho  have 
never  shaved.  The  predisposing  causes  mentioned  in  acne  vulgaris 
apply  equally  to  this  disease. 

Treatment. — In  the  early  stage  soothing  remedies  are  indicated, 
such  as  calamine  lotion,  or  starch  and  oxide  of  zinc  in  equal  parts  as 
a  dusting  powder;  but  as  the  disease  advances,  all  the  hairs  should  be 
extracted  with  forceps,  the  pustules  opened,  and  the  part  covered  with 
some  stimulating  ointment,  such  as  oleate  of  mercury  or  compound 
sulphur.    The  constitutional  treatment  is  the  same  as  for  acne  vulgaris. 

Acne  eosacea. — This  is  a  condition  which,  though  usually  called 
acne,  is  not  so  really,  being  more  properly  termed  g^itta  rosea.  It  may 
follow  simple  acne,  or  may  in  its  later  stages  have  acne  pustules 
associated  with  it.  It  is  limited  to  the  nose,  cheeks,  forehead,  and 
chin,  and  commences  usually  with  simple  flushing.  By  degrees  what 
was  a  passing  blush  becomes  a  permanent  hypertemia,  with  which 
seborrhoea  is  often  associated.  In  consequence  of  the  persistent  hyper- 
semia,  the  part — more  often  the  nose — becomes  swollen,  and  tubercles  of 
various  sizes  form  upon  it.  At  times  these  assume  great  dimensions— 
a  condition  which  has  been  called  by  Hans  Hebra  rhinopliyvia.  The 
subjective  sensations  vary  from  slight  heat  to  severe  burning  and 
smarting.  The  disease  occurs  chiefly  or  almost  entirely  in  individuals 
with  feeble  circulation — those  who  complain  of  cold  hands  and  feet, 
and  consequently  from  trivial  causes  flush  easily,  while  indigestion 
and  uterine  derangements  are  common  exciting  causes. 

Acne  rosacea  maybe  diagnosed  from  acne  vulgaris  by  the  uniform 
character  of  the  redness,  and  fx'om  lupus  erythematosus  by  absence 
of  scars,  closely  adhering  scabs,  and  the  well-defined  outline. 

Treatment. —  Greneral  treatment  is  of  great  importance.  Measures 
should  be  adopted  to  improve  the  circulation,  and  the  digestion  should 
be  attended  to,  and  also  any  uterine  troubles,  with  suitable  food  and 
freedom  from  alcohol.  Unless  the  health  be  improved,  local  treatment 
is  only  of  temporary  benefit.  Astringent  or  stimulating  lotions,  such 
as  lead,  tar,  and  spirit,  should  be  tried,  together  with  cooling  dusting 
powders  ;  and  in  the  hyperti-ophic  condition  much  good  can  be  done  by 
free  and  frequent  scarifications. 

B.    DISEASES    OF    SWEAT-GLANDS. 

r     A    ,    ^,       J-,      X  c       ^  •         (  Hyperidrosis. 

I.  As  to  Quantity  of  Secretion     j  ^„:J^yo„-^_ 

TT      4     ,     /n      7 • ,       /.  c        J-  /  Bromidrosis. 

II.  As  to  Quality  of  Secretion     |  chromidrosis, 

III.   With  Eetention  of  Secretion  |  f^^tSa.' 
HYrEPJDKOSis, — Increased  sweating,  which  maybe  either  general  or 
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loGal.  When  general  it  is  due  to  some  constitutional  disease,  as 
phthisis  or  acute  rheumatism;  when  local — as, for  instance, in  the  hands 
or  feet — to  debility. 

Treatment. — Tonics  internally,  and  constant  powdering  with  some 
absorbent  powder  such  as  boracic  acid. 

Anidrosis. — Deficient  sweating,  as  in  xeroderma,  etc. 

Bromtdrosis. — Sweat  that  gives  an  odonr.  This  maybe  general  or 
local.  The  odour  varies  much.  Most  unpleasant  at  times,  especially 
when  the  parts  affected  are  the  feet  or  axillse. 

Treatment. — Constant  washing  and  change  of  linen  or  socks  and 
boots,  and  powdering  with  boracic  acid.     Tonics  internally. 

Chromidrosis. — Coloured  sweat.  A  rare  condition,  occasionally 
occurring  in  hysterical  persons. 

Dtsidrosis. — Described  by  Dr.  Tilbury  Fox  as  due  to  retention  of 
sweat  in  the  ducts  of  the  sweat-glands,  causing  vesicles,  but  believed 
by  some  to  be  the  same  disease  as  cheiropompbolyx. 

SuDAMiNA. — Retention  of  sweat  in  the  glands,  causing  clear  minute 
vesicles.  It  looks  at  first  sight  like  drops  of  water  on  the  surface,  and 
occurs  in  the  course  of  acute  diseases  such  as  acute  rheumatism,  chiefly 
attacking  the  abdomen. 

Class  III. — Necrotic  Affections. 

Pruritus. — This  is  the  term  given  to  itching  of  the  skin,  whether 
spontaneous,  or  as  a  symptom  in  general  disease  and  without  any 
apparent  local  cause.  Pruritus  mast  not  be  confounded  with  prurigo, 
in  which  there  are  definite  lesions  to  cause  the  itching.  General 
pruritus  may  occur  in  diabetes,  jaundice,  pregnancy,  rheumatism, 
gout,  and  other  diseases,  as  well  as  in  the  skin  of  aged  people,  when 
it  is  called  2^1'uritus  senilis.  The  two  chief  local  forms  are  pruritus 
ani  and  pruritus  genitalium. 

Pruritus  ani  usually  arises  in  connection  with  piles  or  worms,  or 
as  a  symptom  of  diabetes.  At  times  the  itching  is  most  intense, 
although  no  cause  can  be  found  for  it. 

Pruritus  genitalium  is  most  common  in  women,  and  often  results 
from  some  uterine  disorder,  and  is  accompanied  by  discharge.  As  in 
pruritus  ani,  it  may  occur  without  apparent  cause. 

Treatment.- — -This  should  consist,  when  possible,  in  the  removal  of 
the  cause.  When  no  obvious  cause  can  be  found,  nervine  tonics  must 
be  administered,  together  with  bromide  of  potassium  and  chloral  at  bed- 
time. The  bowels  should  be  caretully  regulated  and  the  diet  should 
be  generous.  The  part  affected  should  be  kept  perfectly  clean,  and 
sedative  lotions  and  ointments  or  powders  should  be  tried  in  tiirn. 
Carbolic  acid  (1  in  30)  or  an  alcoholic  solution  of  coal  tar,  creasote 
ointment,  menthol  (5ss.  to  ^i.  of  lard),  or  chloral  camphor  in  the  same 
proportion  are  all  useful,  and  alkaline  baths  should  be  tried.  Painting 
the  mucous  membrane  with  cocaine  also  gives  great  relief.  In  very 
severe  cases  removal  of  the  affected  skin  has  been  followed  by  care. 
Scratching  and  rubbing  should  be  strictly  forbidden. 

Dystrophia  cutis. — The  skin  is  liable  to  certain  changes,  as  the 
result  of  injury  or  disease  of  nerve  trunks.  "Glossy  skin"  is  the 
term  applied  by  Weir,  Mitchell,  and  Paget  to  a  condition  like  sclero- 
derma, when  the  skin  is  smooth,  pale,  or  pink.     Often  the  epidei'mis  is 
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fissured,  tlie  nails  ave  cracked  and  distorted,  and  the  hair  is  sbcd,  the 
part  meanwhile  becoming  tender ;  and  in  some  cases  ulcerative  and 
t'-ano-renous  patches  occur,  which  are  known  as  Charcot's  bed-sores. 

Class  IY. — Exudative  or  Simple  Ixflammatory  Affections. 
I.  Erythematous. 

Under  this  head  are  grouped  erythema,  roseola,  urticaria,  and 
pellagra — diseases  having  characteristics  in  common,  chiefly  the  red, 
slightly  raised  patches  that  disappear  on  pressure. 

Erythema  usually  makes  its  appearance  more  or  less  suddenly  on 
the  wrists,  forearms,  or  ankles,  in  the  form  of  red  patches,  which  give 
rise  to  a  trifling  sensation  of  irritation  or  heat.  The  patches,  which 
entirely  disappear  on  jDressure  with  the  finger  and  reappear  on  its  re- 
moval, after  running  a  course  of  a  few  days,  gradually  fade  away, 
lea^nng  the  skia  slightly  pigmented  and  desquamatory.  They  may 
also  extend  to  the  trunk  and  limbs  as  a  x-esult  of  repeated  ci-ops,  and 
may  vary  in  size  and  shape  from  day  to  day,  and  sometimes  vesicles  or 
bullte  may  form  on  the  patches.  The  constitutional  disturbance  is 
usually  slight,  the  temperature  being  scarcely,  if  at  all,  raised  above 
normal.  In  a  fe-.v  rare  cases,  however,  when  the  eruption  is  scattered 
over  a  large  surface,  the  symptoms  may  be  most  acute,  including 
delirium  and  fever. 

The  varieties  of  Erythema,  variou.sly  designated  fx^om  their  size  and 
shape — i.e.  when  the  patches  are  small,  enjthema  papulatum ;  when 
larger,  erythema  tuberculatum;  when  a  ring  is  formed  by  the  fading 
in  the  centre,  erythema  annulare;  when  successive  rings  form  round 
the  first,  erythema  iris ;  when  the  rings  run  together,  erythema  gyra- 
tuvi  •  when  only  portions  of  the  rings  are  left,  erythema  marginatum; 
■ — are  one  and  all  know^n  by  the  geiaeral  title  of  erythema  multiforme. 
At  times  erythema  may  be  associated  with  purpura.  There  is  a  variety 
known  as  erythema  intertrigo,  which  occurs  at  the  plexuses  of  the  joints 
or  between  folds  of  fat,  as  the  result  of  local  irritation,  the  want  of 
cleanliness,  and  the  accumulation  of  sweat.  This  is,  more  correctly 
speaking,  an  eczema. 

The  diagnosis  of  erythema  is  usually  easy,  but  in  some  cases,  when 
the  lesions  are  A-ery  varied — as,  for  instance,  when  E.  papulatum  and 
tuberculatum,  with  the  gyrate  and  marginate  forms,  exist  together, 
and  there  are  bulla?  and  accidental  vesication — it  may  he  mistaken 
for  syphilis.  The  short  duration  of  the  eruption,  the  irritation,  the 
immunity  of  the  throat  and  glands,  and  the  absence  of  other  signs  of 
constitutional  syphilis  are  the  special  points  to  be  noticed. 

It  may  be  distinguished  from  urticaria  by  the  absence  of  severe 
itching  and  of  the  characteristic  wheals.  The  gyrate  form  has  some 
resemblance  to  ringworm  of  the  body,  but  there  is  usually  greater 
scaliness  in  ringworm,  and  a  search  for  fungus  would  resolve  any 
doubt. 

Erythema  nodosum,  though  included  under  this  head,  is  not  a  real 
erythema,  but  a  localized  oedema,  with  extravasation  of  blood,  closely 
allied  to  purpura.  It  consists  of  crops  of  oval  swellings,  usually 
situated  on  the  front  of  the  leg,  but  at  times  on  other  parts  of  the 
body,  and  even  on  the  face  and  head.  The  nodes,  at  first  hard  and 
tender  to  the  touch,  and  of  a  bright  rod  coloui",  gradually  becoming 
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softer  to  tlie  touch.,  like  abscesses,  disappear,  the  colour  passing  througli 
the  various  phases  of  a  bruise.  Indeed,  care  must  be  taken  in  the 
diagnosis  to  distinguish  erythema  nodosum  from  bruises  and  abscesses. 
When  occurring  on  the  face,  should  the  leonine  appearance  of  the 
features  cause  it  to  be  mistaken  for  true  leprosy,  the  tenderness 
instead  of  anaesthesia  of  the  skin,  and  the  history  of  the  attack,  would 
settle  the  doubt.  Erythema  nodosum  is  usually  ushered  in  by  symptoms 
of  constitutional  disturbance,  such  as  sickness,  headache,  and  general 
malaise.  It  is  very  commonly  associated  with  rheumatism,  and  usually 
attacks  females ;  and  all  the  varieties  of  erythema  are  said  to  occur 
principally  in  the  spring  and  autnmn. 

The  treatment  of  erythema  multiforme  consists  in  careful  regulation 
of  the  bowels  with  salines,  to  be  followed  by  tonics,  such  as  quinine 
and  iron,  and  a  light  diet.  Locally,  a  lead  or  spirit  lotion  may  be 
applied,  if  there  is  much  heat;  or  the  part  may  be  dusted  with  a  dusting 
powder,  such  as  pulv.  zinc  oxidi  'jss.,  pulv.  amyli  '^i].,  or  calamine 
and  starch  in  the  same  proportions,  fullers'  earth,  or  violet  powder. 
Erythema  nodosum,  if  severe,  may  require  rest  in  bed  and  the  same 
treatment  as  erythema  multiforme,  together  with  drugs  suitable  for 
rheumatism,  should  it  exist. 

Under  the  head  of  symptomatic  erythema  maybe  briefly  mentioned 
the  erythematous  rashes  that  occur  in  other  diseases,  in  which  the 
erythema  is  only  a  passing  symptom,  and  must  not  be  confounded 
with  the  two  conditions  just  considered. 

In  variola,  prior  to  the  appearance  of  the  vesicular  eruption,  and 
also  following  vaccination,  an  erythematous  rash  may  appear  on  chest 
and  arms.  A  similar  rash  may  occur  in  enteric  fever  and  cholera, 
septic83mia,  and  acute  rheumatism ;  also  from  the  internal  adminis- 
tration of  certain  di'ugs,  such  as  quinine,  arsenic,  belladonna,  chloral, 
etc. ;  during  the  inhalation  of  chloroform ;  from  the  local  action  of 
certain  aniline  dyes  in  stockings,  gloves,  etc. 

Roseola. — This  is  an  acute  non-contagious  disease,  characterized  by 
a  rash  on  neck  and  chest,  consisting  of  small  red  and  slightly  raised 
erythematous  spots  that  disappear  on  pressure  and  last  only  a  day  or 
two,  accompanied  by  slight  fever  and  headache.  It  occurs  in  children, 
often  as  a  result  of  teething  or  intestinal  irritation,  in  which  case 
it  was  formerly  known  as  red  gum. 

Sometimes,  when  the  throat  is  affected,  the  diagnosis  from  scarla- 
tina is  difficult.  In  roseola,  however,  the  rash  appears  at  the  same 
time  as  the  constitutional  symptoms,  whereas  in  scarlatina  it  succeeds 
them.  It  may  be  distinguished  from  measles  by  the  absence'  of  the 
coryza. 

The  treatment  consists  in  careful  attention  to  the  diet,  regulation  of 
the  bowels,  and  rest  in  bed. 

Urticaria. — The  characteristic  sign  of  urticaria  is  the  presence  of 
wheals — one  of  the  elementary  lesions — in  greater  or  less  number,  and 
of  variable  size.  The  wheal  first  appears  as  an  erythematous  patch, 
which  quickly  becomes  raised  and  white  in  the  centre  from  the 
diminished  blood-supply  caused  by  the  pressure  of  the  exuded  serum 
on  the  vessels;  as  the  spasm  of  the  vessels  passes  off,  the  blood 
gradually  regains  the  centre  and  the  patch  is  left  red.  Each  wheal 
corresponds  with  the  area  of  distribution  of  a  terminal  arteriole,  and 
is  supposed  to  be  produced  by  temporary  paralysis  of  the  vaso-motor 
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nerves  as  the  sudden  effect  of  reflex  irritation.  The  wheals  may- 
appear  on  any  part  of  the  body ;  they  are  extremely  fugitive,  vanish- 
ing in  one  part  and  as  quiclcly  appearing  in  another.  Acute  urticaria 
may  be  due  to  tlae  nse  of  certain  articles  of  food,  such,  as  oysters,  crabs, 
lobsters,  shrimps,  mussels,  cucumbers,  strawberries,  mushrooms;  to 
certain  drugs,  such  as  copaiba  and  turpentine ;  also  to  local  irritants, 
as  bites  of  gnats,  fleas,  bugs,  and  friction  of  flannel ;  and  to  many 
other  things,  according  to  individual  idiosyncrasy,  such  as  inhalation 
of  chloroform.  Certain  neurotic  people  are  liable,  when  overworked 
or  out  of  health,  to  sudden  outbreaks  without  any  apparent  exciting 
caiise.  Again,  it  may  -alternate  with  attacks  of  spasmodic  asthma, 
which  seems  to  show  that  urticaria  attacks  the  mucous  membrane  of 
the  bronchial  tubes  ;  indeed,  when  situate  in  the  mucous  membrane 
of  the  mouth  and  palate,  as  it  occasionally  is,  the  wheals  can  be  seen. 
Pregnancy,  disordered  menstruation,  worms  in  the  intestinal  canal, 
are  frequent  causes  of  the  more  chronic  form.  The  rash  in  the  acute 
form  causes  great  irritation,  and  is  often  attended  with  sickness  and 
fever ;  in  the  more  chronic  forms  the  sensation  is  one  of  smarting  and 
burning,  rather  than  of  itching. 

Varieties  are  designated :  Z7.  fehrilis,  when  acute ;  U.  conferta,  when 
chronic  and  limited  to  certain  parts  ;  when  chronic  and  relapsing,  U. 
evanida;  JJ.  paimlosa  (otherwise  known  as  lichen  urticakis),  when  the 
wheals  are  small ;  when  large,  U.  tibberosa  ;  when  an  accidental  vesicle 
or  bullae  is  formed,  which  is  rarely  the  case,  TJ.  vesiculosa  or  U.  bullosa. 
A  special  variety  has  been  noticed  much  of  late,  which  occurs  in  young 
children,  lasts  a  long  time,  and  which,  leaving  the  skin  more  or  less 
pigmented,  is  called  urticaria  pigmentosa. 

Urticaria  is  not  dangex'ous  to  health,  but  it  is  sometimes  very 
difiicult  to  cure  as  the  cause  may  be  obscure,  although  at  the  height 
of  the  eruption  there  should  be  no  difiiculty  in  the  diagnosis.  From 
other  foi'ms  of  erythema  it  is  distinguished  by  the  wheal,  instead  of 
the  papule  or  inflammatory  tubercle,  and  by  the  itching. 

In  the  febrile  form,  when  the  wheals  are  abating,  care  must  be 
taken  not  to  confuse  it  with  scarlatina.  The  suddenness  of  the  out- 
break concurring  with  the  constitutional  symptoms,  the  absence  of 
throat  symptoms,  and  probably  the  formation  of  wheals  after  scratch- 
ing are  points  of  difference.  The  diagnosis  should  not  be  made  by 
artificial  light. 

The  treatment  of  the  acute  form  should  consist  in  an  emetic  of 
sulphate  of  zinc  or  mustard,  or  a  brisk  purge  of  Epsom  salts.  In  both 
acute  and  chronic  forms,  all  indigestible  food,  such  as  poi-k,  veal,  pie- 
crust, entrees,  etc.,  and  alcohol  of  all  kinds  should  be  avoided ;  and 
careful  search  must  be  made  in  the  chronic  forms  for  the  cause.  Worms 
must  be  removed,  suitable  remedies  given  for  indigestion,  and  the 
uterine  functions  regulated.  In  severe  cases  change  of  air  and  rest 
from  work  or  change  of  work  are  impei'ative,  combined  with  tonics, 
such  as  arsenic,  phosphorus,  iron,  or  quinine,  together  with  sedatives 
at  bedtime.  Locally,  much  ease  can  be  given  by  bathing  the  parts 
with  cooling  lotions  composed  of  spirit  and  water. 

Pellagra. — This  disease  maybe  briefl}- mentioned  here,  as  one  of  its 
earliest  symptoms  is  an  erythematous  rash.  It  is  prevalent  in  Italy 
and  Southern  France,  and  is  often  known  as  Italian  leprosy.  It  com- 
mences in  summer,  frora  the  action  of  the  sun  on  the  exposed  parts. 
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witli  erythema  patctes  accompanied  by  itcliing,  and  disappears  in  the 
winter  to  return  again  with  the  hot  weather.  After  several  attacks 
insanity  supervenes.  It  is  said  to  he  caused  by  eating  maize  which  is 
attacked  by  a  fungus,  poverty  and  exposure  to  the  sun  assisting. 

The  treatment  consists  in  change  of  air,  protection  from  the  sun, 
and  a  varied  diet. 

II.  Papular. 

LiCHBlT. — There  are  two  distinct  forms  of  lichen,  lichen  planus  or 
lichen  ruber,  and  lichen  marginatus.  The  term,  lichen  has  been  loosely 
used  to  describe  various  kinds  of  papular  eruption,  such  as  the  papular 
stage  of  eczema,  roseola  or  red  gum,  and  other  conditions. 

Lichen  plamts  is  a  well-defined  disease,  consisting  of  small  irre- 
gular-shaped, flat-topped  papules,  varying  in  size  from  a  pin's  head 
to  a  split  pea,  or  even  bigger.  The  shape  may  be  triangular  or 
many-sided,  flat  on  the  surface,  with  usually  a  small  scale  like  that  of 
a  minute  psoriasis,  which  gives  the  papule  the  appearance  of  being  a 
vesicle  ;  occasionally  the  papules  are  umbilicated.  The  colour,  though 
in  some  instances  reddish,  is  usually  of  a  violet  tint.  The  papules 
are  generally  arranged  in  lines  or  curves,  which,  with  fresh  accretions, 
often  form  large  patches  in  scaliness  closely  resembling  common 
psoriasis.  On  disappearing,  usually  much  of  the  deepest  brown  pig- 
mentation remains.  As  a  rule,  the  parts  affected  are  the  outer  sur- 
faces of  the  limbs,  but  at  times  the  trunk,  face,  palms,  and  soles,  and 
the  mucous  mem.brane  of  the  mouth  and  tongue ;  the  eruption  is 
usually  symmetrical — occasionally,  however,  though  rarely,  cases  have 
been  recorded  in  which  it  has  followed  the  course  of  a  nerve  or 
nerves.  Subjective  symptoms  differ  according  to  individual  pecu- 
liarity and  the  severity  of  the  attack.  Sometimes  the  itching  is  most 
intense,  sometimes  only  slight,  but  there  is  usually  great  mental  dis- 
tress and  depression  during  the  attack,  and  relapses  are  common. 
The  disease  is  rare  in  children,  common  in  middle  and  advanced 
life.  The  cause  is  obscure,  but  the  nervous  system  seems  to  play  an 
important  part  in  its  production.  The  two  names  of  lichen  planus 
and  lichen  ruber  have  been  given  by  those  who  consider  the  diseases 
distinct,  but  whether  severe  or  slight,  localized  or  general,  symmetrical 
or  otherwise,  as  the  anatomical  characters  are  still  the  same,  the  one 
name,  lichen  planus,  is  sufficient  to  designate  all  varieties.  The 
anatomical  changes  are  thought  by  some  to  commence  in  the  hair 
follicles ;  by  others,  in  other  parts  of  the  skin. 

The  disease  is  neither  contagious  nor  hereditary.  It  has  to  be 
diagnosed  from  the  other  varieties  of  lichen ;  from  the  papular  stage 
of  eczema ;  from  prurigo,  scabies,  and  urticaria  papulosa ;  from  psoriasis  ; 
and  from  a  papular  or  squamous  syphilide.  It  may  be  distinguished 
from  the  papular  stages  of  eczema  by  the  shape  and  colour  of  the 
papules — oval  or  round  in  eczema,  triangular  or  irregular  in  size  in 
lichen  planus;  bright  red  in  eczema,  violet  or  blue  red  in  lichen. 

The  severe  itching  may  tend  to  confuse  it  with  prurigo,  scabies, 
and  urticaria  papulosa,  often  called  lichen  urticatus,  but  the  absence 
of  the  characteristic  papules  will  decide.  When  the  disease  occurs  in 
large  patches  it  is  difficult  to  diagnose  it  from  psoriasis,  which,however, 
attacks  the  knees  and  elbows,  yields  more  scales,  and  spreads  from 
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single  patches,  while  in  lichen  planus  the  patches  result  from  accumu- 
lated papules.  The  pigmentation  may  cause  confusion  with  syphilis, 
but  the  absence  of  other  symptoms,  the  uniformity  of  the  eruption, 
and  the  itching,  if  there  be  any,  will  be  safe  guides. 

The  treatment  consists  in  improving  the  general  health  by  with- 
drawal from  business  and  every  kind  of  anxiety,  by  change  of  air,  good 
food,  and  exercise.  Arsenic  internally  often  acts  most  beneficially, 
but  should  it  fail,  phosphorus,  antimony,  iodide  of  potassium,  or  iron 
and  quinine  should  be  tried.  Repeated  small  doses  of  perchloride 
of  mercury  sometimes  relieve  the  itching  and  cause  resolution  of  the 
papules.  In  very  chronic  cases,  which  defy  ordinary  treatment,  cer- 
tain waters  prove  of  service — those,  for  instance,  of  Harrogate  and 
Bath  in  this  country;  of  Aix-la-Chapelle,  Aix-les-Bains,  La  Bour- 
boule,  Royat,  and  other  places  on  the  Continent.  Locally,  much  may 
be  effected  by  prolonged  alkaline  or  even  plain  baths  ;  also,  by  sedative 
lotions  and  ointments,  those  containing  lead  being  the  most  useful. 
In  chronic  cases  thorough  applications  of  soft  soap,  chrysophanic 
acid,  gr.  x.  to  ^i.  of  lard,  and  various  mercurial  preparations  should 
be  tried;  also  tar  ointments — ung.  rusci  or  liq.  carbonis  deterg.,  5ss. 
to  5.1-  of  lard. 

Lichen  marginatus. — In  this  variety  of  lichen  the  papules  are 
grouped  together  in  the  form  of  circles  or  parts  of  circles,  or  in  small 
patches,  on  the  chest  and  back,  especially  in  those  who  perspire  freely 
and  wear  flannel  vests.  The  papules  vary  in  colour  from  a  bright  red 
to  almost  skin  colour,  and  are  in  shape  oval  or  round.  The  patches 
or  rings  spread,  leaving  the  skin  in  the  centre  scaly  and  slightly  pig- 
mented. The  supposed  cause  in  some  of  the  cases  is  a  minute  fungus, 
but  this  is  diflB.cult  to  demonstrate.  Its  circular  form  and  mode  of 
spreading  will  distinguish  it  from  tinea  circinata ;  also  absence  of 
fungus. 

In  this  connection  should  be  mentioned  a  disease  termed  by  Hebra 
lichen  scrofulosorum,  in  which  patches  like  those  described  are  said 
to  occur  in  scrofulous  children. 

In  any  case,  the  treatment  should  consist  in  wearing  silk  or  linen 
next  the  skin  instead  of  flannel,  in  careful  washing  with  soap  and 
water,  and  in  the  application  of  ointments  containing  tar  or  mild 
mercurials.  Any  signs  of  scrofula  would  indicate  treatment  with 
cod-liver  oil,  or  some  other  anti-scrofulous  remedy. 

Pkcrigo  is  a  term  used,  like  lichen,  to  designate  various  changes  in 
the  skin,  and  it  must  not  be  confused  with  either  pruritus  or  porrigo, 
both  of  which  are  distinct  from  it  and  from  one  another.  Porrigo  is 
merely  the  old-fashioned  name  for  contagious  impetigo. 

There  are  various  forms  of  prurigo,  but  the  simplest  form  occurs 
in  young  children,  from  the  irritation  of  flannel  or  the  bites  of  fleas,  or 
as  the  result  of  an  acute  infectious  disease,  such  as  measles,  scarlatina, 
or  more  often  varicella.  It  appears  in  the  form  of  small  papules, 
chiefly  on  the  back  and  chest  and  extensor  surfaces  of  the  limbs.  The 
itching  is  violent,  and,  if  the  child  is  old  enough  to  scratch,  the  skin 
becomes  torn  and  bleeds,  the  blood  drying  in  crusts,  and  small  wheals 
are  produced  which  increase  the  irritation.  The  disease  is  the  same 
as  the  lichen  urticatus  of  the  older  authors.  As  a  rule,  it  does  not 
last  long,  disappearing  with  the  removal  of  the  cause,  application  of 
soothing  remedies,  and  avoidance  of  scratching.    It  differs  from  scabies 
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in  that  the  clefts  of  the  fingers  are  free  from  disease,  and  the  burrows 
are  also  wanting. 

Another  variety  of  prurigo  is  that  known  as  relapsing  prurigo,  or 
the  prurigo  of  Hutchinson,  which  often  commences  about  puberty. 
The  papules  are  red,  and  accompanied  by  an  erythematous  blush,  and 
often  leave  scars,  and  the  attacks  are  worse  in  summer  than  winter. 
The  most  susceptible  parts  are  the  face,  neck,  and  upper  part  of  the 
body  and  arms,  but  the  itching  is  not  severe ;  there  is  a  strong  ten- 
dency to  relapse,  hence  its  name. 

The  worst  form  of  prurigo  is  that  known  as  the  prurigo  of  Hebra, 
a  variety  at  one  time  not  thought  to  exist  in  Great  Britain,  no  cases 
having  been  recorded  of  so  severe  a  character  as  that  described  by 
Hebra,  which,  beginning  in  infancy,  lasted  incurable  through  life, 
and  hastened  the  patient's  death.  The  truth  is,  the  disease  always 
has  the  same  characteristics,  but  varies  in  intensity.  Commencing 
in  early  life,  often  within  a  few  months  of  birth,  it  shows  itself  first 
on  the  front  and  back  of  the  body  and  the  outer  parts  of  the  limbs  in 
the  form  of  pale  skin-coloured  papules,  which  itch  greatly.  It  tends 
to  decrease  in  summer,  increasing  in  intensity  in  winter,  while  accom- 
panying the  eruption  are  occasional  outbreaks  of  eczema.  By  the 
scratching  provoked  by  the  constant  irritation,  the  skin  becomes  at 
first  torn  and  covered  with  blood-crusts  and  wheals,  and,  later  on, 
thick,  hard,  and  pigmented  ;  the  lymphatic  glands  are  enlarged  ;  while, 
in  severe  cases,  the  pressure  of  the  hardened  surface  on  the  tissues 
beneath  causes  atrophy  and  wasting  of  the  muscles.  In  its  early  stage 
a  guarded  prognosis  is  necessary,  as  it  is  impossible  to  tell  it  from  the 
prurigo  of  children,  in  which,  indeed,  it  often  begins ;  but  should  it 
last,  that  fact,  coupled  with  the  intense  itching,  will  make  the  diagnosis 
easy.  The  only  important  point  to  be  remembered  is  that  the  eczema 
is  secondary  to  the  prurigo,  and  not  a  primary  disease.  Scabies  is 
usually  found  between  the  fingers  and  on  the  wrists,  and  also  gives 
rise  to  small  burrows,  by  which  two  points  it  may  be  diagnosed  from 
prurigo.  As  the  disease  is  commonest  among  the  poor,  search  must 
be  made  for  lice,  which  also  produce  an  itching  disease  of  the  skin, 
known  as  pediculosis. 

The  treatment  of  all  forms  of  prurigo  is  to  soothe  the  skin,  and 
meanwhile,  by  good  food  and  tonics,  to  improve  the  patient's  general 
health,  and,  in  the  case  of  children,  to  remove  all  sources  of  irrita- 
tion, such  as  flannel,  fleas,  etc.  The  child  should  be  placed  daily 
in  an  alkaline  or  tar  bath,  and  afterwards  anointed  with  a  mild  lead 
or  tar  ointment. 

III.  Vesicular. 

Herpes. — There  are  two  varieties  of  this  disease — one  known  as 
herpes  fehrilis,  or  catarrhal  herpes,  and  the  other  as  herpes  zoster — - 
zoster,  or  shingles.  In  addition  to  these  two  forms  of  true  herpes, 
there  are  conditions  called  herpes  gestationis,  herpes  iris,  and  hydroa, 
which  have  to  be  mentioned  under  this  head. 

Catarrhal  Serpes,  or  Herpes  fehrilis. — -A  functional  nervous  disease, 
occurring  as  a  symptom  of  common  catarrh  or  pneumonia,  or  from  any 
nerve  irritation,  or  following  a  rigor.  The  two  common  forms  are 
H.  facialis,  when  it  attacks  the  lips,  mouth,  uvula,  tonsils,  tongue, 
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nose  or  ear ;  and  H.  progenitalis,  when  appearing  on  the  male  or 
female  genital  organs. 

The  eruption  first  appears  as  a  groap  of  papules  that  soon  become 
vesicles  which  may  either  dry  into  a  crust,  or  burst,  leaving  excoriated 
patches.  It  takes  about  a  week  to  run  its  coui-se,  during  which  there 
is  itching  and  smarting. 

When  attacking  the  inside  of  the  mouth  and  tonsil,  it  has  to  be 
diao-nosed  from  diphtheria  and  aphthous  patches ;  and  from  chancre, 
when  affectinf  the  genital  organs,  in  which  case  the  induration  caused 
by  remedies  sometimes  makes  the  diagnosis  difl&cult. 

Herpes  zoster,  or  Shingles,  occurs  in  the  form  of  papules  and  vesicles, 
corresponding  in  distribution  to  some  cutaneous  nerve.  It  is  not 
really  a  skin-disease,  as  the  lesion  which  causes  the  skin  manifestation 
is  to  be  found  in  the  nerve  near  its  origin.  Different  varieties  of 
herpes  zoster  are  classified  according  to  position.  There  are  rare 
instances  on  record  in  which  the  eruption  attacks  both  sides  sym- 
metrically, but  it  usually  attacks  one  side  of  the  body  only,  commenc- 
ing with  more  or  less  pain;  this  is  followed  by  the  appearance  of 
paptiles,  which  in  a  day  or  so  become  vesicles  or  bullae,  and  in  a  week 
or  ten  days  dry  up  into  scabs,  permanent  scars  sometimes  resulting. 
The  cause  is  usually  inflammation  or  haemorrhage  into  the  ganglion 
at  the  root  of  the  nerve.  In  elderly  people  the  neuralgia  is  often 
severe,  and  lasts  long  after  the  disappearance  of  the  eruption. 

Treatment. — The  treatment  of  catarrhal  herpes  should  consist  in 
the  application  of  some  dusting  powder,  such  as  oxide  of  zinc  and 
starch  equal  parts,  or  spermaceti  ointment.  Herpes  zoster,  in  the 
young,  requires  but  little  treatment.  The  eruption  should  be  dressed 
with  zinc  ointment  or  painted  with  collodion.  In  the  netu-algia  of 
the  elderly,  relief  may  be  obtained  from  belladonna  plaster  or  subcu- 
taneous injection  of  morphia,  or  the  continuous  current  applied  daily. 
In  severe  cases,  stretching  or  division  of  the  nerve  has  been  recom- 
mended. Nervine  tonics,  such  as  quinine,  niLs:  vomica,  phosphorus, 
or  arsenic,  will  be  found  beneficial. 

Herpes  gestationis. — This  variety  of  herpes,  which  is  rare,  occurs  in 
pregnant  women  in  the  form  of  papules  and  vesicles  of  vai'ious  sizes, 
in  groups,  usually  on  the  extremities,  accompanied  by  intense  itching, 
lasting  often  for  some  weeks  after  delivery,  and  leaving  the  skin  on 
its  disappearance  more  or  less  pigmented.  It  is  probably  neurotic  in 
origin,  and  is  often  accompanied  by  neuralgia,  urticaria,  and  pruritus. 
The  exacerbation  often  occurs  a  day  or  two  after  the  child  is  born, 
but,  as  a  rule,  the  eruption  subsides  on  the  removal  of  the  cause  and 
the  restoration  to  health. 

Herpes  iris  occurs  in  the  first  instance  as  a  single  vesicle,  which 
is  followed  by  crops  of  successive  rings,  which  vesicate  in  their  turn, 
forming,  when  completed,  the  appearance  of  a  target.  It  usually 
attacks  the  back  of  the  hands  and  forearms  and  feet,  and  but  rarely  the 
trunk.  It  is  very  closely  allied  to  erythema  iris,  and  also  to  a  disease 
known  as  Bazin's  hydroa,  the  only  fact  of  importance  connected  with 
which  is  its  association  with  arthritis. 

Cheiropompholtx. — A  disease  consisting  in  the  formation  of  vesicles 
or  bullae  with  little  or  no  surrounding  inflammation,  limited  almost 
entirely  to  the  hands  and  feet,  often  to  the  former  alone,  and  usually 
symmetrical,  running  an  acute  course,  and  relapsing  with  a  variable 
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interval.  Tte  vesicles  or  bulljB  may  run  together,  may  dry  up  and 
desquamate  or  burst,  leaving  ravy  patclies.  The  nails  are  often 
affected.  It  is  believed  to  be  of  neurotic  origin,  and  occurs  in  those 
who  are  depressed  from  overwork  and  worry.  The  treatment  consists 
in  change  of  air  and  tonics,  and,  during  the  attack,  the  application  of 
soothing  remedies  to  relieve  the  itching. 

TV.  Bullous. 

Pemphigus. — There  are  two  varieties  of  this  disease — P.  vulgaris, 
which  is  the  typical  form  of  the  disease,  and  P.  foliaceus,  which  is 
rare. 

Pemphigus  vulgaris  commences  in  the  formation  of  oval  or  round 
bullas  of  various  sizes — the  fluid  in  which  is  at  first  clear  and  alkaline, 
and  afterwards  becomes  turbid  and  acid — situated  on  slightly  inflamed 
bases  scattered  irregularly  on  the  body,  usually  followed  by  successive 
crops.  All  parts  of  the  skin  and  mucous  membrane,  except  the  scalp, 
palms,  and  soles,  may  be  attacked.  The  bullae  may  dry  up,  leaving 
more  or  less  pigmentation ;  or  may  burst,  leaving  superficial  ulcers ; 
or  may  run  together,  forming  large  excoriated  patches — each  fresh 
crop  running  a  course  of  only  a  few  days.  The  disease  may  be  acute, 
continuing  for  two  or  three  weeks,  or  chronic,  lasting  for  months, 
when  the  epidermis  may  desquamate  in  large  masses,  including  the 
palms  and  soles,  where  no  bullae  have  been.  There  may  be  much 
irritation,  and,  though  the  constitutional  symptoms  are  usually  slight, 
want  of  sleep  from  the  constant  irritation  may  wear  the  patient  out. 

Bullee  may  form  accidentally,  as  has  been  before  mentioned,  in 
erythema,  in  erysipelas,  in  varieties  of  herpes,  etc.  There  is  a  bullous 
form  of  syphilis  that  occurs  usually  in  early  life,  which  must  be  distin- 
guished from  simple  pemphigus.  It  has  been  stated  by  authorities 
that  pemphigus  in  early  life  is  necessarily  syphilitic,  but  upon  that 
point,  unless  there  are  other  signs  of  congenital  syphilis,  the  diagnosis 
must  be  guarded. 

P.  vulgaris  may  be  mistaken  for  scabies,  but  the  burrows  and 
the  presence  of  that  disease  on  the  hands  will  be  sufficient  to  settle 
the  diagnosis,  Erom  erysipelas  it  may  be  distinguished  by  the  extent 
of  the  erythematous  surface  and  the  defined  margin. 

Pem-pliigus  foliaceus  is  a  variety  of  pemphigus  in  which  the  bullae 
■are  imperfectly  developed  and  only  partly  filled  with  fluid,  and  in 
which  the  crops  succeed  one  another  with  great  rapidity  and  cover 
a  larger  area.  The  bullae  burst  rapidly,  leaving  large  raw  patches 
which  have  no  tendency  to  heal,  the  whole  surface  being  covered  w^ith 
thin  crusts  and  scales  which  have  been  compared  to  flaky  pie-crust. 
There  is  frequently  also  an  unpleasant  odour.  It  is  exceedingly 
chronic,  attended  by  severe  constitutional  symptoms,  and  is  often 
fatal. 

Treatment. — This  should  consist  of  arsenic  in  full  and  repeated 
doses,  but  when  this  drug  cannot  be  borne,  of  quinine  and  other 
tonics,  together  with  careful  regulation  of  the  bowels  and  good 
nourishment.  In  the  severe  form,  much  benefit  may  be  obtained 
from  a  continuous  bath,  lasting  for  several  hours  daily,  and  from 
careful  dressing  of  the  ulcers  with  weak  iodoform  ointment  or  other 
antiseptic  dressings. 
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V.  Eczematous. 

Eczema. — The  distinctive  peculiarity  of  eczema  is  its  versatility. 
Of  the  diseases  already  described,  each,  is  characterized  by  a  simple 
elementary  lesion  which  retains  its  primary  character  throughout: 
erythema,  by  hyperjemia  of  the  skin ;  urticaria,  by  a  wheal ;  lichen, 
by  papules;  herpes  and  pemphigus,  by  vesicles  and  bullte.  Eczema, 
on  the  contrary,  commences  as  an  erythematous  blush,  becomes  in  turn 
papular  and  vesicular,  and  may  then  become  either  pustular  or  dry  up, 
forming  scales  and  crust,  with  more  or  less  pigmentation  and  infiltra- 
tion. Its  phases,  therefore,  will  differ  according  to  the  stage  or  the 
anatomical  peculiarities  of  the  part  attacked.  In  its  typical  form  it 
occurs  on  the  flexor  surfaces  of  the  joints  ;  that  is,  on  the  bends  of  the 
elbows,  in  the  axillje,  in  the  popliteal  spaces,  in  the  groins,  and  behind 
the  ears,  and  sometimes  round  the  openings  of  the  body,  as  the  mouth, 
ear,  anus,  etc.  Certain  varieties  derive  their  names  from  the  predo- 
minance of  the  primary  lesion ;  thus  a  limited  red  patch  wdbh  slight 
desquamation  is  termed  Ij.  erythematosum ;  the  papular  form,  E. 
'papulosum ;  the  distinctly  vesicular  or  bullous,  E.  vesiculosum  or 
bullositm ;  the  pustular,  E.  ^ustulosum;  and  when,  as  the  result  of 
infiltration,  cracks  are  formed,  E.  fissum  seii,  rimosum;  or  when  a  large 
surface  is  excoriated,  with  free  discharge,  and  is  red,  it  is  known  as 
E.  rubrum.  Other  varieties  are  described  according  to  the  part 
attacked  :  eczema  of  ih^e  face,  E.  faciei,  and  so  on. 

The  course  of  eczema  varies — an  acute  attack  running  its  course 
in  a  few  days,  leaving  no  trace ;  a  chi-onic  one  relapsing  from  time  to 
time  into  a  subacute  condition. 

In  the  typical  form  of  the  disease  the  cause  is  often  very  obscure, 
but  its  symmetry  and  tendency  to  relapse,  and  to  attack  always  the 
same  part,  indicate  either  a  constitutional  origin  or  some  local  struc- 
tural peculiarity.  Hence  other  parts  of  the  skin  besides  those  named 
are  at  times  attacked,  persons  prone  to  catarrhal  attacks  being  subject 
to  it  on  very  slight  provocation,  such  as  the  accumulation  and  drying 
of  sweat,  which  produce  the  variety  known  as  E.  intertrigo.  The 
susceptible  parts  are  those  between  the  buttocks,  in  the  axilla,  below 
the  mammae  in  stout  W'Omen,  and  between  the  toes.  It  results  from 
irritation  of  urine  in  children ;  irritation  of  the  sun  {E.  solare), 
limited  to  the  exposed  parts ;  the  irritation  of  hard  water,  or  Turkish 
bath,  or  cold-water  cure ;  the  use  of  soap  in  certain  individuals  ; 
scratching  ;  varicose  veins  ;  also  from  the  irritation  of  certain  aniline 
dyes  in  underclothing,  socks,  etc.  Certain  occupations  develop  ec- 
zema :  hence  washerwoman's  eczema,  from  use  of  washing  soda  ;  bar- 
man's eczema,  from  constant  washing  and  handling  of  beer  ;  grocer's 
eczema,  formerly  known  as  grocer's  itch,  from  handling  sugar ;  baker's 
eczema,  and  others. 

A  gain,  not  only  does  eczema  (whether  in  a  single  patch  or  sym- 
metrically developed  in  its  typical  form)  in  one  case  run  a  course 
through  all  its  stages  at  the  same  time,  and  at  another  abort  at 
some  one  of  them,  but  in  the  same  individual  there  may  be  in  one 
part  an  erythematous  blush  only,  in  another  papules  or  vesicles,  and 
in  a  third  scabs  and  dried  epidermis.  And  further,  it  is  almost  cer- 
tain that  in  some  part,  or  at  some  time,  there  will  be  still  another 
marked  characteristic  of  the  disease — exudation  clear  as  Avater,  and 
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jet  stiffening  to  linen.  The  subjective  sensations  differ  mucli.  Some- 
times there  is  severe  itching,  even  when  the  eruption  is  slight,  and 
from  scratching  blood-crusts  are  formed,  which  add  another  to  the 
already  manifold  appearances  ;  while  at  others,  only  smarting  and 
burning  and  a  little  itching  are  experienced,  particularly  in  an  acute 
attack.  The  itching,  as  in  all  skin-diseases,  depends  largely  on  indi- 
vidual peculiarities.  In  neurotic  persons  slight  causes  provoke  itch- 
ing, whereas  people  of  a  phlegmatic  nature  bear  a  general  eczema 
with  comparatively  slight  discomfort. 

Acute  general  eczema,  affecting  the  whole  surface  of  the  skin,  is  so 
rare  a  variety  as  almost  to  need  some  special  name,  such  as  acute 
desquamative  dermatitis.  It  may  easily  be  confounded  with  pityriasis 
rubra,  a  disease  presently  to  be  noticed. 

Eczema  is  not  contagious. 

Some  of  its  local  varieties  and  their  differential  diagnosis  will  now 
be  briefly  mentioned. 

Eczema  of  the  Scalp. — This  variety,  which  is  often  caused  by 
pediculi,  is  very  common  in  children  and  among  the  poor,  and  usually 
assumes  a  pustular  appearance,  the  sebaceous  matter  mixing  with  the 
serous  discharge  which,  when  dried,  forms  the  honeycomb  scab.  In 
cleanly  people  the  frequent  washing  away  of  the  discharge  clearly 
reveals  the  red  scaly  patches.  The  constant  irritation  often  causes  the 
lymphatic  glands  in  the  neck  to  enlarge  and.  sometimes  to  suppurate, 
and  the  hair  falls  out. 

The  diseases  to  be  diagnosed  from  this  form  of  eczema  are — (1) 
contagious  impetigo;  (2)  seborrhoea;  (3)  psoriasis;  (4)  tinea  ton- 
surans ;  (5)  favus ;  (6)  pustular  syphilide.  Contagious  impetigo  is 
pustular  from  the  beginning  ;  in  seloorrhcea  the  crusts  are  thin  and 
oily,  and  there  is  no  inflammation  and  but  little  itching ;  in  psoriasis 
the  scales  are  white,  shining,  and  always  dry,  there  is  no  discharge, 
itching  is  verv  slight,  and  the  disease  usually  occurs  on  the  elbows  and 
knees  and  extensor  surfaces  of  limbs  ;  in  tinea  tonsurans  the  hair  falls 
off,  leaving  thin,  often  circular,  patches  covered  with  short  stumps, 
crusts,  or  scales,  the  itching  is  slight,  and  fungus  is  found  in  scales  and 
hairs  ;  in  favus  the  crusts  are  cup-shaped,  sulphur  coloured,  and  emit 
a  mouse-like  odour ;  in  syphilis  there  is  often  ulceration,  superficial 
or  deep,  under  the  scabs,  besides  other  signs  of  the  disease. 

Eczema  of  the  face  may  occur  as  a  uniform  red  blush,  with,  slight 
desquamation,  and  may  be  mistaken  for  erysipelas  ;  but  the  absence 
•of  constitutional  symptoms  and  the  well-defined  edge  are  important 
diffei-ences.  A  vesicular  or  pustular  form  may  resemble  sycosis,  though 
it  differs  in  not  being  strictly  limited  to  the  hair  follicles.  Eczema  of 
the  orifices  often  takes  the  form  of  cracks  or  fissures. 

Eczema  of  the  hands  usually  arises  from  a  local  cause,  and,  owing 
to  the  thickness  of  the  epidermis,  the  earlier  symptoms  are  somewhat 
masked.  When  vesicular,  the  appearance  of  the  thickened  epidermis 
has  been  described  as  that  of  boiled  sago  grains  in  the  substance  of  the 
skin,  or  the  vesicles  may  run  together  and  form  bullee.  The  commonest 
form,  a  chronic  one,  which  attacks  the  palms  and  more  especially  the 
palmar  surface  of  the  fingers — and  which  is  often  and  wrongly 
termed  psoriasis  palmaris — is  dry  and  scaly,  with  a  tendency  to  form 
fissures,  often  very  deep  and  painful.  Vesicular  eczema  may  be  mis- 
taken for  scabies,  but  the  absence  of  burrows  and  acari,  together  with 
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the  extended  nature  of  the  lesions,  will  distinguish  it  tHerefrom. 
Chronic  eczema  of  the  palm  may  be  mistaken  for  psoriasis  palmai'is, 
lichen  planus,  and  a  late  secondary  or  an  early  tertiary  syphilide. 
Psoriasis  palmaris  is,  however,  exceedingly  rare ;  besides  which,  it  is 
not  likely  to  be  confined  to  the  palms  alone.  It  is  well  to  remember 
this,  otherwise  the  fissures  in  an  isolated  patch,  left  from  a  former 
attack  of  common  psoriasis,  are  sure  to  lead  to  its  being  mistaken  for 
eczema.  Lichen  planus  occurs  in  isolated  patches  that  do  not  tend  to 
spread,  and  are  not  so  scaly  and  do  not  crack  like  eczema.  In  syphilis, 
tbe  variety  simulating  eczema  usually  commences  in  the  centre  of  the 
palm,  and  spreads  towards  the  margin  in  a  serpiginous  manner  with  a 
well-defined  outline. 

Eczema  of  the  nails  first  makes  its  appearance  as  little  pits 
scattered  irregularly  on  the  surface,  like  the  pores  on  the  rind  of 
the  orange.  In  the  later  stages  there  is  furrowing,  and  longitudinal 
and  transverse  splitting  and  cracking.  It  usually  results  from  the 
disease  spreading  from  the  skin,  and  is  chronic  and  difficult  to  cure. 

Eczema  of  the  Genitals. — By  reason,  in  both  sexes,  of  the  loose 
nature  of  the  skin  in  these  regions,  there  is  usually  much  swelling  and 
oedema,  and,  though  there  is  comparatively  little  discharge,  red  abraded 
surfaces  are  easily  produced,  and  in  chronic  cases,  as  well  as  elephantoid 
hypertrophy,  fissures  and  ulcers. 

Eczema  marginatum  is  only  another  name  for  a  variety  of  ring- 
worm, usually  seen  in  the  tropics,  which  attacks  the  skin  between  the 
buttocks  and  on  the  perineum. 

Treatment. — The  treatment  of  eczema  is  essentially  the  same  as 
that  for  inflammation  of  any  other  organ,  viz.  physiological  rest  and 
soothing  remedies  in  the  acute,  and  friction,  stiraulaats,  and  absorbents 
in  the  more  chronic  stages.  The  treatment  in  the  acute  stage  must 
be  in  proportion  to  the  severity  of  the  attack  and  the  extent  of  the 
area  involved.  For  instance,  if  attacking  all  the  typical  positions  and 
if  the  parts  be  red  and  inflamed,  or  discharging  freely  while  the 
subjective  symptoms  are  severe,  the  patient  should  rest  in  bed,  and 
have  a  light  diet,  free  from  all  stimulants ;  the  bowels  should  be  care- 
fully regulated,  and  tartar  emetic  given  in  small  but  repeated  doses. 
Locally,  all  irritants  must  be  avoided,  such  as  washing  with  water  or 
soap,  exposure  to  draught,  and  irritating  clothes.  Remedies  must  be 
carefully  selected.  Either  a  lotion  consisting  of  finely  powdered 
calamine,  5j.,  to  ^vi.  of  rose  water,  or  a  dusting  powder  of  oxide 
of  zinc  and  starch,  or  starch  alone,  should  be  applied  to  the  part. 
Ointments,  as  a  rule,  are  unsuitable,  and  all  stimulating  drugs,  like 
tar,  should  be  carefully  avoided,  as  also  arsenic  in  this  stage.  In  the 
subacute  and  chronic  forms  the  diet  may  be  generous,  and  tonics 
according  to  circumstances,  but  not  stimulants,  should  be  given. 
If  rheumatism  or  gout  be  suspected  it  should  be  specially  treated. 
Locally  stimulating  applications  are  required,  but  much  skill  is  neces- 
sary in  determining  the  strength  that  can  be  borne  in  each  individual 
case.  Lead,  mercury,  or  tar  ointments  may  be  rubbed  in  to  improve 
the  circulation  and  promote  the  absorption  of  inflammatory  products. 
In  the  hypertrophic  condition  much  may  be  done  by  massage,  pro- 
longed bathing,  and  firm  bandaging. 

Contagious  Impetigo  is  a  local  disease  produced  by  the  local  inocu- 
lation  of   pus.     A   pustule,  which   may  result   from   any  iiTitation, 


DISEASES    OF    THE    SKIN.  171 

scratcliing  or  otlierwise,  bursts,  and  the  pus  dries  into  a  yellow  scab, 
and  other  pustules  and  scabs  are  by  inoculation  formed  in  a  similar 
manner.  The  scabs  are  firmly  adherent  to  the  skin,  but  are  not  sur- 
rounded by  any  inflammatory  areola,  differing  in  this  respect  from 
the  pustular  stage  of  eczema.  On  removing  the  scabs  the  surface  is 
seen  to  be  slightly  red  and  sticky,  but  free  from  ulceration,  wherein 
it  differs  from  a  pustular  sypbilide.  The  disease  is  common  upon  the 
head,  and  may  be  either  caused  or  complicated  by  pediciili,  and  from 
the  mixture  of  dried  pus,  sebaceous  matter,  and  hair,  formidable 
heaped-up  masses  may  be  produced,  which  emit  an  offensive  odour. 
The  constitutional  symptoms  are  but  slight. 

Treatment. — This  consists  in  the  removal  of  the  scabs,  by  softening 
them  with  antiseptic  washes,  such  as  carbolic  acid  or  bovacic  acid  or 
thymol,  and  by  dressing  the  surface  with  a  mild  mercurial  ointment, 
such  as  the  unguentum  hydrargyri  nitratis,  3ss.,  to  5j-  of  vaseline, 
smeared  on  linen  and  firmly  applied  to  the  part ;  to  be  repeated  from 
time  to  time  till  the  scabs  cease  to  form. 

Pityriasis  eubea. — This  is  a  chronic  scaly  disease  of  the  skin, 
closely  allied  on  the  one  hand  with  acute  general  eczema,  on  the  other 
with  the  group  of  dry  squamous  diseases  of  which  psoriasis  is  the 
type.  It  is  characterized  by  a  general  redness,  which  gradually  spreads 
over  the  whole  surface  of  the  skin,  giving  rise  to  desquamation  of  large 
masses  of  epidermis,  but  without  any  infiltration  or  exudation — points 
that  markedly  separate  it  from  eczema.  According  to  Hebra,  a  typical 
case  of  pityriasis  rubra  lasts  for  life  and  is  incurable.  The  subjective 
symptoms  are  at  first  slight,  but  in  the  later  stage  the  skin  becomes 
tender,  the  patient  emaciated,  and  death  supervenes. 

Treatment. — Prolonged  baths  and  the  application  of  oil,  and  a 
nourishing  diet,  with  tonics,  are  the  best  meana  of  combating  this 
serious  and  often  fatal  disease. 

VI.  Squamous. 

Psoriasis  yulgaeis. — One  of  the  most  common  skin-affections  in  this 
country.  It  occurs  in  the  form  of  white  silvery  scales  on  hyperemia 
patches  of  skin.  Varieties  of  this  disease  derive  their  names  from  the 
size  or  appearance  of  the  patches.  Thus,  a  small  one  with  the  white 
scales  heaped  up  is  known  as  P.  guttata;  one  of  an  inch  or  so  in  diame- 
ter, P.  nummularis.  The  patches  have  a  tendency  to  spread  at  their 
periphery,  and  disappear  in  the  centre,  thus  forming  the  ring  vaiiety, 
known  as  P.  circinata ;  and  if  two  or  more  amalgamate,  forming  an 
irregular  outline,  P.  gyrata  ov  figurata  is  produced.  When,  however, 
in  the  process  of  spreading,  there  is  no  repair  in  the  centre  of  the 
patches,  and  the  whole  surface  becomes  more  or  less  involved,  P. 
universalis  results ;  and  when  persistent,  P.  inveterata.  M'Call 
Anderson  has  added  another  variety  to  this  list,  which  he  terms 
P.  rupioides,  from  the  heaping  up  of  the  scales  somewhat  as  in  the 
syphilitic  disease  known  as  rupia.  The  typical  parts  attacked  by 
psoriasis  are  the  fronts  of  knees,  tips  of  elbows,  and  extensor  surfaces 
of  limbs  and  scalp  ;  the  most  rare  are  the  palms  and  soles.  The  nails 
also  may  be  affected,  becoming  thickened  and  brittle.  Subjective 
symptoms  of  psoriasis  differ  much,  itching  being  sometimes  a  marked 
symptom,  at  other  times  entirely  absent.     It  is  no  indication  of  ill 
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healfcla ;  indeed,  tlie  best  examples  occur  in  remarkably  bealtby  people. 
Psoriasis  differs  from  eczema  not  only  as  to  the  parts  attacked,  but 
also  in  the  way  in  which  the  scaly  patches  are  produced,  being  in 
eczema  the  result  of  exudation,  and  in  psoriasis  of  hyperaemia  only, 
while  the  whiteness  of  the  scales  is  due  to  the  presence  of  air  between 
the  layers. 

The  cause  of  psoriasis  is  most  obscure.  Dr.  Liveing  describes 
two  varieties,  one  of  which  he  calls  scrofulous,  and  the  other  gonty. 
He  says  the  former  occurs  early  in  life — the  scales  are  thick,  the  itch- 
ing slight,  and  there  is  a  history  of  scrofula;  whereas  the  latter 
appears  later  in  life — scales  are  not  abundant,  itching  is  considerable, 
and  there  is  a  history  of  gout.  Some  authorities  believe  that  the 
hyperajmia  is  produced  from  without  by  the  presence  of  micrococci. 

Care  must  be  taken  to  distinguish  this  disease  from  a  squamous 
syphilide,  or  so-called  syphilitic  psoriasis,  in  which  the  scales  are  less  in 
quantity,  have  not  the  characteristically  white  appearance,  do  not  attack 
the  typical  parts,  do  not  itch,  have  more  or  less  pigmentation,  and 
have  a  strong  tendency  to  attack  the  palms  and  soles,  and  are  usually 
mixed  with  other  varieties  of  syphilitic  eruptions. 

Icthyosis  is  not  unlike  some  stages  of  psoriasis,  but  there  is  no 
hypereemia,  and  the  scales  are  not  white,  but  brown  or  dirty  looking, 
and  the  disease  is  congenital. 

Treatment. — This  should  be  constitutional  and  local.  For  the 
former,  ai'senic,  in  gradually  increasing 'doses,  is  very  useful;  phos- 
phorus, antimony,  turpentine,  and  other  drugs  may  be  tried  also,  but 
no  rules  can  be  given  for  their  use  ;  and  various  mineral  waters,  such 
as  those  of  Bath,  Buxton,  Harrogate,  and  several  on  the  Continent, 
are  unquestionably  of  service  in  chronic  cases.  The  local  treatment 
consists  in  maceration  by  pi'olonged  bathing,  by  the  daily  use  of  soft 
soap,  removal  of  the  scales,  and  the  fi'ee  inunction  of  ointments  con- 
taining tar  in  one  of  its  many  forms.  Chrysophanic  acid  is  also 
beneficial,  but  it  should  be  commenced  with  caution — not  more  than 
five  or  ten  grains  to  the  ounce  of  lard — as  in  some  persons  it  produces 
most  severe  inflammation,  causing  terrible  pain  and  constitutional 
disturbances.  As  it  is  apt  to  discolour  linen,  it  is  best  applied  in 
traumaticine,  which  is  made  by  dissolving  gutta-percha  in  chloroform. 

Class  V. — H^moerhagic  Affections. 

Furpura. 

PuRPlTRA. — By  this  term  is  meant  any  haemorrhage  into  the  substance 
of  the  skin  that  is  not  produced  by  injury  or  other  external  cause. 
Recent  haemorrhages  maybe  described  under  three  heads:  (i.^PetechicE, 
(ii.)  Vibices,  (iii.)  Ecchymoses,  which  dijBier  in  size,  in  shape,  or  in  colour, 
but  have  certain  characters  in  common,  (i.)  Petechice  are  small  round 
or  oval  bright  red  spots  not  raised  above  the  level  of  the  skin ;  (ii.) 
Vibices  are  similarly  coloured  streaks ;  and  (iii.)  Ecchymoses  are  dark 
red,  irregular-shaped  patches  ;  while  the  chief  characters  common  to 
them  all  are  that  they  appear  suddenly,  do  not  disappear  on  pressure, 
and  gradually  pass  thi'ough  various  changes  of  colour  during  absorp- 
tion. Purpura  is  chiefly  a  symptom,  and  as  such  it  is  seen  in  several 
of  the  acute  specific  diseases,  as  small-pox,  typhus,  and  enteric  fever, 
as  also  in  Bright's  disease,  acute  yellow  atrophy  and  cirrhosis  of  the 
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liver,  syphilis,  ague,  tlie  plague,  and  various  forms  of  heart-disease. 
It  is  produced  by  th.e  internal  administration  of  drugs  such  as  arsenic, 
phosjDhorus,  antimony,  iodine,  iodide  of  potassium,  chloral,  and  during 
the  inhalation  of  chloroform. 

There  are  three  varieties  described :  (i.)  Ptirpura  simplex ;  (ii.) 
Puipura  rkeumatica ;  and  (iii.)  Purpiora  liceviorrhagica. 

(i.)  Fm-pura  simplex. — This  consists  in  the  occurrence  of  numerous 
petechise  scattered  more  or  less  symmetrically  over  the  body  and  limbs. 
The  cause  is  most  obscure.  That  it  is  a  separate  disease  is  doubtful, 
though  it  cannot  be  denied  that  it  occasionally  affects  individuals 
otherwise  apparently  in  good  health.  Causes  not  suspected  during 
life  have  been  found  after  death,  as  multiple  sarcomata  (Fagge)  and 
bacilli  in  the  capillaries  (Cheyne).  In  some  instances  the  cause 
seems  to  lie  in  an  altered  condition  of  the  blood,  while  at  other  times 
the  walls  of  the  vessels  or  the  nervous  system  may  be  at  fault.  It  is 
occasionally  associated  with  simple  skin-affections  like  erythema  and 
urticaria. 

There  is  a  variety  of  simple  purpura  seen  on  the  legs  in  the  aged, 
often  due  to  atheroma  of  the  vessels,  called  purpura  senilis. 

(ii.)  Purpura  rJieumatica,  or  peliosis  rheiimatica,  is  a  better  defined 
variety  of  purpura,  usually  occurring  in  young  healthy  persons.  It 
commences  with  pain  in  the  joints,  often  subacute,  which  is  followed 
by  the  appearance  of  petechiEe,  with  or  without  erythematous  patches, 
chiefly  in  the  region  of  the  joints. 

(iii.)  Purpura  hcemorrhagica  is  a  severe  variety  in  which  the  extrava- 
sations are  abundant  and  accompanied  by  haemorrhages  into  various 
organs.  The  constitutional  symptoms  are  extreme  debility,  loss  of 
appetite,  and  headache.  It  runs  a  variable  course  and  often  terminates 
fatally. 

Scurvy. — This  disease  closely  resembles  purpura  hemorrhagica  in 
the  severe  constitutional  symptoms,  and  in  the  extent  of  the  hemor- 
rhages, but  the  gums  and  mucous  surfaces  generally  are  more  affected 
in  scurvy.  Scurvy  attacks  several  people  at  the  same  time,  and  is 
produced  by  deprivation  from  fresh  vegetables  and  by  poor  diet.  It 
comes  on  gradually,  and  the  debility  and  ill  health  are  out  of  propor- 
tion to,  and  occur  before,  the  actual  hgemorrhage. 

Treatment. — Purpura  simplex,  especially  when  associated  with 
erythema,  yields  to  slight  treatment.  Symptomatic  purpura  must  be 
considered  in  connection  with  each  disease  that  causes  it.  Purpura 
rheumatica  requires  rest  in  bed,  light  diet,  and  salicylates,  quinine,  or 
other  remedies  suitable  for  rheumatism.  The  severer  forms  of  pur- 
pura must  be  treated  by  rest,  generous  diet  without  stimulant,  and 
ergot,  sulphuric  acid,  quinine,  or  other  tonics.  Oil  of  turpentine  is 
recommended,  as  also  tannic  or  gallic  acid  and  lead  and  opium.  Scurvy 
should  be  treated  in  like  manner,  with  the  addition  of  fresh,  vegetables, 
lemons,  and  limejuice. 

Class  VI. — Hypertrophic  Affections. 

A.   Of  Pigvient. 

Lentigo,  Ephelis,  or  Freckles. — The  increase  of  pigment-granules 
in  small  or  large  patches,  chiefly  en  the  face,  neck,  and  hands,  varying 
much  in  colour,  becoming  darker  on  exposure  to  Kght. 
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Chloasma  uterinum. — A  brown  pigmented  patch  -with  a  crescentic 
outline,  usnallj  seen  on  the  foreheads  of  women  -vyith  uterine  disease, 
or  as  a  result  of  frequent  pregnancies. 

Mflanodeejia. — A  term  given  to  any  pigmented  patcli,  sucTi  aa 
occurs  round  the  nipples  in  pregnant  women,  or  below  the  eyes  from 
ill  health. 

Morbus  Addisonii. — A  peculiar  bronzing  o£  tbe  skin,  connected 
with  an  affection  of  the  supra-renal  capsules,  first  described  by  Addi- 
son. The  face  and  neck  are  usually  first  attacked,  and  then  gradually 
the  whole  skin. 

Njivus  pigmentosus. — Pigmentary  mole  is  usually  congenital,  and 
consists  of  a  pigmented  patcb  of  varying  size,  often  covered  with  coarse 
hairs. 

Treatment. — For  the  removal  of  freckles  and  other  pigmented 
patches  various  local  apiilications  have  been  recommended,  but  their 
success  varies  much  in  different  individuals.  Perchloride  of  mercury 
with  spirit,  as  a  lotion,  iu  the  proportion  of  gr.  j.  to  ^^j.,  is  often  effec- 
tive ;  also  mercurial  or  sulphur  ointments,  and  salicylic  acid  in  a  paste 
with  glycerine,  gr.  x.  to  3J->  is  most  useful. 

B.  Of  Epidermis  and  Papilloe. 

Tylosis  or  Ttloma. — A  thickening  of  the  epidennis,  usually  oc- 
curring on  the  hands  and  feet.  The  mass  may  be  of  any  size,  and 
arises  from  pressure  or  friction.  The  horny  condition  of  the  palm  pro- 
duced by  rowing  or  cricket  is  a  form  of  tylosis ;  so  also  is  a  similar 
condition  of  the  feet  that  results  from  badly  fitting  boots. 

Clavus. — A  com  is  a  localized  hypertrophy  of  the  epidermis. 
There  are  two  kinds,  hard  and  soft.  The  hard  corn  is  conical  in  shape, 
and  the  apex  of  the  cone  pressing  down  upon  the  corium  causes  atrophy, 
and  so  forms  a  pit.  The  exquisite  pain  experienced  is  due  to  pressure 
on  the  nerves  in  the  papillary  layer.  The  hard  corn  is  found  on  the 
external  or  exposed  parts  of  the  feet,  more  often  on  the  joints.  Its  free 
surface  is  rough,  hard,  and  dirty  looking,  and  similar  in  appearance  to 
tylosis.  Simple  as  the  diagnosis  of  a  hard  corn  would  appear  to  be, 
a  case  is  recorded  of  a  patient,  who  was  suffering  from  a  considerable 
aggregation  of  corns,  being  treated  for  two  years  for  gout.  The  soft 
corn  also  consists  of  thickened  epidermis,  but,  as  it  is  always  situated 
in  the  cleft  between  the  toes,  the  greater  moisture  of  the  part  renders 
it  white  and  sodden  in  appearance.  A  corn  of  either  kind  may  give 
rise  to  a  subcutaneous  abscess. 

Treatment. — When  tylosis  or  clavus  occurs  on  the  feet  from  badly 
fitting  or  tight  boots,  the  pressure  must  be  removed.  Hardened  epi- 
dermis can  be  removed  either  by  the  knife  or  by  prolonged  macera- 
tion in  hot  water,  and  subsequent  application  of  liquor  potassse,  or 
acetic  acid,  or  carbolic  acid,  or  salicylic  acid,  either  prepared  in  the 
form  of  a  paste  with  glycerine  or  dissolved  in  collodion.  Soft  corns 
must  be  converted  into  hard  ones  by  keeping  the  toes  apart  with  wool 
and  applying  dusting  powder,  such  as  boracic  acid.  They  can  then 
be  treated  as  before  described. 

CoRNU  CUTANEUM. — Horny  excrescences  or  horns,  as  they  are  termed, 
consisting  of  an  hypertrophy  of  the  epidermis,  may  occur  on  almost 
any  part  of  the  skin.  They  usually  commence  in  the  deeper  layers  of 
the  rete,  and  vary  much  in  length  and  size. 
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Treatment. — The  horny  substance  sbonld  be  removed  with  the  knife 
and  the  base  from  which  it  grows  freely  cauterized  to  prevent  recur- 
rence. 

Veeruca. — "Warts  differ  in  appearance  according-  to  situation ;  on 
exposed  parts  they  are  hard,  on  mucous  membranes  soft.  A  Tiard 
wart  may  be  simple,  as  when  produced  by  hypertrophy  of  but  a  few 
papillae,  or  compotind,  where  a  large  bunch  of  them  is  involv^ed.  A 
hard  wart  is  usually  flat  on  the  surface,  which  is  indented  with 
fissures  passing  down  between  the  papillge.  Its  appearance  is  confined 
to  no  particular  part,  but  the  face  and  hands  are  the  commonest.  It  is 
not  an  unfrequent  occurrence  for  crops  of  hard  warts  to  appear  quite 
suddenly  and  to  take  their  departure  as  suddenly.  A  variety  called 
verruca  senilis  occurs  in  elderly  people,  usually  on  the  face  and  arms. 
Soft  warts  are  more  pointed,  softer,  and  far  more  vascular  than  hard 
warts.  In  both  sexes  they  occur  on  the  perineum,  on  the  margin  of 
the  anus,  and  on  the  genitals,  but  they  are  not  necessarily  of  venereal 
origin. 

Treatment. — Warts,  either  hard  or  soft,  may  be  snipped  off  wdth 
curved  scissors,  the  surface  from  which  they  have  been  removed  being 
cauterized  to  prevent  their  return.  Isolated  warts  may  be  touched 
from  day  to  day  with  pure  nitric  acid  or  carbolic  acid,  or  soaked  with 
strong  acetic  acid  and  then  painted  with  solid  nitrate  of  silver.  Sali- 
cylic acid  in  collodion  is  a  useful  application.  Internal  treatment  is 
of  no  avail. 

Veeruca  necrogeotca, — Warty  gTOwths  having  somewhat  the  ap- 
pearance of  epithelioma,  occurring  on  the  hands  in  those  who  are 
engaged  in  post-mortem  work.  The  warts  are  of  an  innocent  nature, 
but  oftentimes  extremely  difficult  to  cure. 

Treatment. — Same,  as  for  ordinary  warts. 

IcTHTOSis  and  Xeroderma. — Both  terms  are  applicable  to  one  and 
the  same  disease,  the  former  being  employed  to  describe  the  more 
severe  form  ;  they  mean  resjDectively  fish  skin  and  dry  skin.  True 
icthyosis  is  a  congenital  malformation  of  the  skin — a  deformity — con- 
sisting of  hypertrophy  of  the  papillae  and  epidermis.  There  are 
many  degrees  of  icthyosifv,  ranging  from  a  mere  dryness  (xeroderma) 
to  a  condition  resembling  that  of  the  skin  of  a  shark  or  crocodile.  In 
severe  cases  the  whole  of  the  skin  may  be  affected ;  but  ordinarily 
the  parts  attacked  are  usually  the  extensor  surfaces,  folds  of  axilla, 
and  outer  parts  of  ankles.  Sometimes  the  thickened  masses  run  in 
lines  on  the  limbs,  apparently  following  the  course  of  nerves.  Icthyo- 
sis hystrix  is  a  severe  variety,  in  which  the  raised  masses  assume  the 
appearance  of  quills  on  the  porcupine. 

The  characteristics  of  icthyosis  are  numerous  dirty  brown,  warty 
growths,  rough  to  the  touch  ;  wdiereas  xeroderma  is  merely  a  dry- 
ness of  the  skin,  usually  affecting  all  parts,  but  most  marked  on  the 
elbows,  knees,  palms,  and  soles.  All  forms  of  icthyosis  interfere  with 
the  perspiration  in  the  affected  parts.  The  disease,  which  is  some- 
times hereditary,  is  invariably  chronic,  lasting  for  life,  though  vary- 
ing somewhat  with  the  seasons — better  in  summer,  worse  in  winter. 
Xerodermic  individuals  are  specially  prone  to  eczema. 

Treatment. — Internal  treatment  is  of  no  use  ;  locally,  however, 
much  can  be  done  by  prolonged  immersion  in  water,  friction  with 
soap,  and  the  constant  application  of  bland  ointments. 
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Keratosis  pilaris. — Small  papular  swellings  around  Lair  follicles, 
usually  seen  on  the  outer  sides  of  the  thighs  and  arms,  where  they 
convey  to  the  touch  the  sensation  of  a  nutmeg  grater,  tlie  skin  in 
between  the  papules  being  dry  and  harsh.  The  swellings  are  caused 
by  hypertrophy  of  epidermis  in  the  mouth  of  the  hair  follicles. 

Treatment. — Prolonged  baths,  constant  friction  with  soap  and 
water,  and  the  thorough  application  of  simple  ointments. 

C.   Of  Connective  Tissue. 

Scleroderma. — A  somewhat  rare  disease,  said  to  be  more  common 
in  women,  the  chief  character  of  which  is  a  hard,  inelastic  condition 
of  the  skin,  due  to  hypertrophy  o£  the  connective  tissue.  Its  com- 
mencement is  oftentimes  unaccompanied  by  any  pain  or  discomfort, 
nothing  more  being  noticeable  that  that  a  certain  dense,  firm  mass  of 
skin  cannot  be  raised  between  the  fingers.  Occasionally,  however, 
the  attack  is  preceded  by  severe  rheumatic  pains  and  general  ill 
health.  The  rate  of  progress  varies  much  ;  but  when  fully  developed, 
the  part  affected  has  a  waxy  appearance,  not  unlike  frozen  skin, 
sometimes  compared  to  ivory,  while  the  surrounding  skin  is  often 
deeply  pigmented.  The  principal  sites  are  the  head,  neck,  chest,  and 
upper  extremities,  though  it  is  occasionally  seen  on  other  parts.  On 
the  face  the  rigidity  interferes  with  the  movement  of  the  muscles,  and 
produces  a  terribly  vacant  expression,  and  in  some  instances  by  fixing 
the  mouth  prevents  mastication,  respiration  also  being  impeded  when 
the  neck  is  affected.  On  the  extremities  it  often  occurs  in  the  form 
of  broad  bands  that  render  movement  difficult.  The  disease  may 
terminate  gi'adually,  leaving  the  skin  normal,  or,  by  a  process  of 
atrophy,  the  part  may  remain  permanently  shrivelled.  Even  death 
has  resulted  in  some  cases — from  starvation  or  exhaustion. 

Treatment. — Internally,  a  course  of  phosphorus,  antimony,  or 
arsenic  may  be  tried,  together  with  generous  diet  and  complete  rest. 
Locally,  much  can  be  done  by  hot  compresses,  massage,  and  regular 
applications  of  the  constant  current. 

Morphea. — This  is  a  local  form  of  scleroderma.  It  occurs  as 
round  or  oval  pale  pink  or  ivory-coloured  patches,  which  are  firm 
and  inelastic,  and  the  edges  being  more  defined  than  in  general 
scleroderma,  an  effect  is  produced  somewhat  like  that  of  a  mass  of 
hard  wax  let  into  the  skin.  The  surrounding  skin  is  usually  pig- 
mented, a  condition  which  also  precedes  the  attack.  The  patches  may 
occur  on  any  part  of  the  body,  but  they  are  joerhaps  more  often  seen  on 
the  face,  chest,  and  abdomen,  while  sometimes  they  seem  to  follow  the 
distribution  of  certain  cutaneous  nerves.  In  other  respects,  the  remarks 
on  scleroderma  in  its  general  form  apply  equally  to  morphasa. 

Elephantiasis  Arabum. — This  disease  has  already  been  considered. 

Dermatoltsis. — An  overgrowth  of  the  skin,  causing  it  to  hang  in 
folds.  It  usually  attacks  the  abdomen  or  labia,  where  it  may  assume 
great  dimensions,  and,  though  harmless,  may,  by  its  bulk,  cause 
inconvenience. 

D.  Of  Hair. 

Hirsuties. — A  growth  of  hair  on  parts  where  normally  down  only 
occurs.     It  may  be  either  congenital  or  acquired. 
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Treatment. — Depilatories,  wliich  tisuallj  contain  quicklime,  sul- 
phide of  sodium,  or  arsenic,  are  not  to  be  recommended.  Tiie  only 
effectual  mode  of  destruction  is  electrolysis,  performed  by  introducing 
into  each  hair  follicle  a  fine  needle  previously  attached  to  the  nega-- 
tive  pole  of  a  galvanic  battery  of  six  or  eight  cell-power.  The  circuit 
is  completed  by  the  patient  holding  the  positive  pole  in  the  hand. 

N'.Jivus  PILOSIS  or  Hairy  Mole. — Brown  pigmented  patches,  often 
covered  with  long  thick  hairs,  and  occurring  on  various  parts  of  the 
body.     Usually  congenital. 

Treatment. — The  hairs  can  be  destroyed  by  electrolysis,  the 
patch  being  subsequently  treated  with  potassa  fusa. 

E.  Of  Nails. 

Htpeeteophy  of  the  ITails,  independent  of  disease  of  other  parts, 
may  take  either  of  two  forms  :  Onycliogry pilosis,  in  which  the  nail 
becomes  long  and  twisted  or  curved;  or  Onychauxis,  in  which  it  is 
abnormally  thickened.  Hypertrophy  may  also  result  from  general 
disease,  as  syphilis,  leprosy,  and  psoriasis,  or  from  some  local  cause, 
as  I'ingworm. 

Class  VII. — Ateophic  Affections. 

A.  Of  Pigment. 

Albinismus. — Absence  of  pigment  may  be  congenital,  and  as  such 
may  be  best  observed  in  the  individuals  called  albinos. 

Leucoderma. — Pale  patches  of  skin,  devoid  of  pigment,  may  occur 
at  any  age  and  on  any  part  of  the  body,  the  skin  in  all  other  respects 
remaining  normal ;  indeed,  microscopical  sections  of  the  affected  skin 
show  no  change  in  its  structu.re.  The  patches  have  well-defined 
margins,  the  surrounding  skin  being  usually  more  than  normally  pig- 
mented.  The  hair  on  the  patches  is  also  colourless.  There  is  no 
reason  to  believe  that  leucoderma  is  connected  with  any  internal 
disease,  functional  or  otherwise. 

Treatment. — It  is  doubtful  if  any  drug  has  any  influence  in 
reproducing  pigment,  but  lotions  of  pei'chloride  of  mercury  are  said 
to  be  of  some  use. 

B.  Of  Corium. 

Atrophia  cutis. — Atrophy  of  the  skin  may  occur  in  elderly  pemDle, 
when  it  is  termed  atropJiia  se^iilis,  the  skin  becoming  dry,  wrinkled, 
and  more  or  less  pigmented. 

Partial  atrophy  occurs  as  the  result  of  great  distension  of  the  skin, 
on  the  abdomen  and  breasts  of  women  who  have  been  pregnant. 
It  presents  the  appearance  of  parallel  bands  of  shiny,  scarlike  tissue. 

Similar  lines  are  occasionally  observable  on  the  thighs  and  other 
parts  in  both  sexes,  and  are  termed  strice  atrophicce.  The  lono- 
streaks,  which  are  at  first  reddish  and  slightly  raised,  gradually  fade, 
giving  place  to  fine  silvery  scars.     The  cause  is  somewhat  doubtful. 

C.  Of  Hair. 

Alopecia. — Genei'al  alopecia,  though  occasionally  congeniial,  is,  as 
a  rule,  acquired.     It  is  usually  an  effect  of  senile  change  in  the  skin, 
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or  it  rnaj  occur  prematurely  from  a  variety  of  causes  of  a  general 
character,  such  as  fever,  severe  illness,  or  fi-ora  some  local  disease  of 
the  skin,  as,  for  instance,  eczema  or  psoriasis,  and  more  especially 
seboiTlioea.  Ringworm  and  favus  also  cause  baldness  by  desti-oying 
the  hair  follicles. 

Alopecia  areata. — The  first  evidence  of  this  disease  is  in  the  sudden 
falling  out  of  the  hair  on  a  limited  spot.  The  patch  thus  left  is  quite 
smooth  and  polished,  and  appears  at  times  to  be  depressed  in  the  centre. 
The  hair  on  the  margin  of  the  patch  is  apparently  normal,  though  it 
falls  out  easily  when  touched.  Among  the  long  hairs  at  the  margin, 
and  occasionally  scattered  on  the  otherwise  smooth  patch,  are  a  few 
short  hairs  with  a  thickened  free  extremity.  When  extracted,  the  roots 
are  seen  to  be  atrophied  and  tlie  bulbous  ends  split.  These  short  hairs 
do  not  contain  fungus  of  any  kind,  and  must  not  be  mistaken  for  the 
short,  broken  hairs  of  ringworm,  which  are  full  of  fungus.  Alopecia 
areata  may  attack  any  part  where  there  is  hair,  and  by  the  union  of  the 
patches  gradually  destroy  all  the  hair.  The  cause  of  alopecia  areata 
has  been  much  discussed,  the  balance  of  evidence  being  strongly  in 
favour  of  the  hypothesis  that  the  atrophy  is  due  to  a  nerve-storm,  and 
not  to  a  fungus.  The  prognosis  depends  greatly  on  the  age  of  the 
patient;  roughly  speaking,  the  younger  the  patient  the  more  favourable 
the  pi'Ognosis. 

Treatment. — Internally,  this  should  consist  of  nervine  tonics. 
Change  of  air  is  very  beneficial.  Locally,  stimulating  applications  of 
various  kinds  should  be  tried,  such  as  ammonia  and  cantharides,  and 
in  obstinate  cases  recourse  should  be  had  to  constant  blistering. 

Trichoeexis  xodosa. — A  term  given  to  small  hard  swellings  occur- 
ring on  the  hair,  chiefly  of  the  beard  or  moustache,  and  supposed  to  be 
caused  by  the  generation  of  gas  in  the  substance  of  the  hair,  and  not 
to  be  parasitic. 

D.   Of  Nails. 

Atropht  of  the  nails,  which  is  usually  evidenced  by  the  formation 
of  deep  furrows,  is  generally  a  result  of  acute  illness.  Absence  or 
defective  development  of  nails  may  be  congenital. 

Class  VIII. — New  Formations. 

New  formations  of  the  skin  are  divided  into  two  divisions,  innocent 
and  malignant.  A  brief  description  will  now  be  given  of  some  of  the 
more  important  of  the  former ;  while  the  latter,  consisting  of  leprosy, 
carcinoma,  epithelioma,  and  sarcoma,  are  noticed  in  other  parts  of  this 
work. 

INXOCEXT   NEW   FORMATIONS. 

A.  Of  Efidermis. 

MoLLUSCUM  CONTAGIOSUM. — The  pathology  is  so  doubtful  that  it  is  at 
present  impossible  to  classify  this  disease  with  any  degree  of  certainty. 
Some  authorities  believe  that  the  seat  of  the  mischief  is  in  the  sebaceous 
glands,  while  others  maintain  that  it  is  a  new  growth,  commencing  in 
one  of  the  layers  of  the  epidermis.  The  disease,  which  is  considered 
to  be  contagious,  appears  in  the  form  of  little  sessile  or  pedunculated 
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tumoui'S,  round  in  form,  with  a  flat  top,  umbilicated,  hard  to  the  touch, 
white  and  shining  in  appearance,  and,  as  a  rule,  when  fully  grown, 
about  the  size  of  a  pea  or  slightly  larger.  They  are  usually  seen 
around  the  eyes  or  scattered  on  the  face  of  children,  and  on  the  breasts 
of  "women,  and  at  times  on  other  parts.  The  tumours  appear  in 
crops,  small  in  size  at  first ;  then,  gradually  enlarging,  either  burst  and 
disappear  or  suppurate.  A  microscopic  section  of  a  small  tumour 
shows  a  lobulated  structure,  the  lobules  being  divided  by  fibrous 
capsules  and  containing  regularly  placed  cells.  The  external  layers  of 
cells  next  to  the  capsule  are  columnar  in  shape ;  within  them  are  cells 
of  various  shapes,  and  the  centre  is  occupied  by  oval  bodies,  the 
so-called  molluscum  corpuscles. 

Treatment. — Remove  with  curved  scissors,  or  open  with  a  knife 
and  squeeze  out  the  contents. 

B.   Of  Connective  Tissue. 

Keloid. — Under  this  title  were  formerly  included  the  two  different 
diseases,  keloid  of  Addison  and  keloid  of  Alibert,  but  the  former  is  now 
termed  morpheea  or  circumscribed  scleroderma.  The  disease  under 
consideration  is  the  keloid  of  Alibert — the  two  forms  of  which  used  to  be 
defined  respectively  as  the  true,  being  the  keloid  of  scars,  and  the  false, 
a  spontaneous  new  growth.  Now,  however,  it  is  usually  held  that 
keloid  always  arises  in  a  scar.  It  first  appears  as  an  irregular-shaped 
swelling,  resembling  an  urticarial  wheal,  which  grows  at  a  variable 
rate  into  a  fusiform  or  elongated  mass  which,  should  it  gi^eatly 
extend,  becomes  stellate,  with  its  processes  tightly  drawn  down, 
looking  something  like  a  crab  in  the  skin.  The  surface  is  usually  paler 
than  ordinary  skin,  or  of  a  pinkish  tint,  but  smooth.  It  may  occur 
on  any  part  of  the  body,  and  the  causes  are  numerous.  Spontaneous 
evolution  may  take  place,  and  the  new  growth  entirely  disappear, 
leaving  little  or  no  trace  except  the  scar.  Large  masses,  however, 
may  last  a  lifetime,  and  sometimes  there  is  considerable  pain  from 
pressure  on  cutaneous  nerves.  The  new  growth  consists  of  firm  con- 
nective tissue,  chiefly  lying  in  parallel  bundles  in  the  direction  of  the 
long  axis  of  the  growth. 

Treatment. — Recurrence  of  the  growth  almost  invariably  follows  on 
its  removal  by  the  knife.  Benefit  is  occasionally  obtained,  especially 
in  smaller  tumours,  by  subcutaneous  division  into  two  or  three  parts, 
and  absorption  by  the  application  of  oleate  of  mercury  or  mercurial 
ointment;  but  if  the  tumour  be  large,  treatment  is  of  no  avail. 

Fibroma — more  often  known  as  Molluscum  fihrosum — occurs  in  the 
form  of  pendulous  tumours  of  various  sizes,  sometimes  as  small  as  a 
pea,  at  others  weighing  two  or  three  pounds  or  more.  They  may  occur 
singly  or  be  multiple,  are  usually  attached  to  the  skin  by  a  narrow 
pedicle,  but  are  occasionally  imbedded  in  the  substance  of  the  corium. 
They  are  soft  and  elastic  to  the  touch,  and  have  usually  the  colour  of 
normal  skin,  and  sometimes  on  their  surface  is  seen  the  orifice  of  a 
large  sebaceous  gland.  They  may  occur  on  any  part  of  the  body,  and 
may  cause  much  inconvenience,  as,  for  instance,  when  on  the  penis  or 
the  lip.  The  tumours  consist  of  a  central  portion,  composed  of  delicate 
connective  tissue,  and  a  peripheral  portion  of  gelatinoid  tissue,  in  which 
numerous  irregular-shaped  cells  are  scattered.     Opinions  differ  as  to 
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the  exact  tissue  in  which,  the  new  growth  takes  its  origin.  Some  think, 
in  tlie  deeper  layers  of  the  corium  from  the  connective  tissue  round 
the  fat  globules  ;  others,  that  it  grows  from  the  papillary  layer  ;  wliile 
otliers,  again,  trace  its  origin  to  the  connective  tissue  of  the  hair 
follicles. 

The  treatment  consists  in  removal,  when  inconvenience  or  weight 
is  experienced,  and  as  sometimes  the  bleeding  is  considerable,  means 
should  be  at  hand  to  arrest  it. 

Xanthoma,  originally  described  by  Addison  and  Gull  under  the 
name  of  Vitiligoidea,  is  now  known  as  Xanthoma  and  Xanthelasma. 
There  are  two  varieties — X.  planum,  X.  tuberosum.  The  former 
appears  in  flat,  slightly  raised,  irregular-shaped  patches  of  a  chamois- 
leather  colour,  with  sharply  defined  margins  separating  them  from 
the  natural  skin,  and  usually  seen  symmetrically  placed  on  the 
upper  or  lower  eyelids.  X.  tuberosum  occurs  in  the  form  of  small 
tubercles  of  a  similar  colour,  scattered  on  various  paints  of  the  surface, 
often  on  the  hands  and  feet.  The  tubercles,  small  or  large,  may- 
he  connected  on  the  fingers  with  the  tendons  and  subcutaneous 
tissue,  and  they  are  found  also  on  the  mucous  membrane  of  the 
mouth  and  in  the  larynx,  and  have  been  discovered  in  the  substance 
of  deep-seated  organs. 

The  cause  of  xanthoma  is  not  altogether  clear,  and  probably  all 
the  varieties  have  not  yet  been  recorded.  In  some  instances  it  is 
congenital,  pei'haps  hereditary,  and  both  sexes  are  attacked  equan3% 
When  it  commences  in  adult  life,  chronic  jaundice  is  a  cause  in  a  large 
number  of  cases ;  but  occasionally  it  develops  without  jaundice,  and 
is  associated  with  nerve-storms  and  the  deposit  of  pigment.  In  a  few 
cases,  tumours,  similar  to  the  .small  tuberous  form,  have  been  noticed 
in  connection  with  diabetes,  and  one  peculiarity  about  them  is  their 
sjDontaneous  involution.  Other  forms  may  also  occasionally  disappear. 
The  smaller  tumours  may  be  mistaken  for  milium,  but  an  incision  will 
decide  the  question,  as  the  sebaceous  matter,  if  present,  can  be 
squeezed  out.  The  new  growth  is  comjDosed  of  connective  tissue,  in 
Avhich  are  imbedded  fat-cells  ;  there  is  also  much  pigment  of  a  yellow- 
ish tint  in  the  rete-cells  and  in  the  connective-tissue  corpuscles.  By 
some,  especially  by  Dr.  Hilton  Fagge,  it  is  considered  to  be  an  athe- 
roma of  the  skin. 

Treatment. — ISTo  special  treatment  is  called  for,  unless  the  new 
growth  is  so  situated  as  to  cause  inconvenience,  when  it  can  be 
removed  by  the  knife. 

C    Of  Granulation  Tissue. 

Ltjpus  vulgaris  is  a  new  growth  occurring  in  the  substance  of  the 
skin  or  mucous  membrane  on  any  part  of  the  body,  but  much  more 
common  on  certain  sites  to  be  described.  It  is  a  disease  of  early  life, 
usually  occurring  within  the  first  decade.  It  attacks  all  classes  alike, 
rich  and  poor,  the  citizen  as  well  as  the  countryman,  and  is  equally 
common  in  both  sexes.  As  a  rule,  it  assails  individuals  apparently  in 
good  health,  and  as  there  is  no  enlargement  of  lymphatic  glands,  the 
disease  must  be  considered  distinct  from  scrofuloderma,  to  which  in 
appearance  it  is  closely  allied.  Some  authorities  consider  lupus  to 
bt;  a  local  tuberculosis  of  the  skin,  and  experiments  have  been  made 
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by  inoculating  the  lupus    bacillus   into  animals,  tberebj  producing 
tuberculosis  of  different  organs. 

Lupus  first  appears  in  the  skin  as  an  amber-coloured  or  yellowish- 
brown  spot,  which  gradually  spreads,  forming  an  irregular-shaped 
patch,  while  other  similar  points  may  appear  in  the  neighbourhood. 
The  appearance  has  been  compared  to  that  of  apple-jelly;  it  is,  when 
pricked,  softer  than  the  surrounding  skin.  The  development  of  the 
patch  is  usually  a  matter  of  considerable  time,  sometimes  remaining 
quiescent  for  years  and  then  destroying  a  larg'e  area  of  skin  in  as 
many  weeks  or  months.  The  apple-jelly  nodules  of  whicb  the  patch 
is  composed  may  either  become  gradually  absorbed,  leaving  simple 
scars,  or  they  may  break  down,  causing  irregular- shaped  nlcers,  and 
subsequently  large  scars  that  may  by  conti'action  cause  great  disfigure- 
ment and  deformity.  Several  varieties  of  lupus  have  been  described 
by  authors,  the  names  being  more  or  less  descriptive  of  the  various 
stages  through  which  the  disease  may  pass.  Thus,  if  the  apple-jelly 
nodules  be  raised  above  the  level  of  the  skin,  the  disease  is  called 
lupus  tuherculatus ;  when,  by  the  union  of  several  patches,  a  snake- 
like outline  is  produced,  L.  serpiginosus ;  when  the  growth  is  super- 
ficial and  is  absorbed  without  ulceration,  L.  non-exedens ;  when  there 
is  ulceration,  L.  exedens  or  L.  exulcerans. 

The  commonest  part  attacked  by  Iujdus  vulgaris  is  the  face,  of 
which  the  nose  or  the  cheeks,  as  a  rule,  show  the  earliest  sign  ;  the 
ears,  the  limbs,  and  the  trunk  being*  attacked  later  in  the  disease,  and 
less  commonly  than  the  face.  Of  the  mucous  membranes,  that  of  the 
nose  is  the  most  usual  site,  occurring  either  primarily,  or  by  extension 
from  the  skin,  the  gums,  and  the  mucous  membrane  of  the  mouth. 
Both  hard  and  soft  palates  are  not  infrequently  involved  ;  but  lupus  of 
the  tongue  or  the  pharynx,  larynx,  and  genital  organs,  though  occa- 
sionally seen,  is  extremely  rare. 

From  such  simple  diseases  as  erythema,  eczema,  and  psoriasis, 
lupus  can  be  distinguished  by  its  persistence,  by  the  limited  area 
attacked,  by  the  presence  of  apply-jelly  nodules,  and,  in  the  later  stage, 
of  scars.  When  somewhat  developed,  lupus  vulgaris  has  to  be  dia- 
gnosed from  lupus  erythematosus,  scrofuloderma,  and  tubercular  syphi- 
lis; and  in  its  ulcerating  form,  from  scrofulous  ulceration,  rodent  ulcer, 
epithelioma,  and  tertiary  syphilis.  The  scrofulous  ulcer  maybe  recog- 
nized by  its  ragged  edge  and  undermined  and  purplish  border,  by  the 
hardness  of  the  surrounding  nodules  and  the  absence  of  "apple-jelly," 
by  the  enlargement  and  tenderness  of  the  glands,  and  frequently  by 
the  history  of  abscesses,  catarrh,  and  other  signs  of  scrofula.  Scrofulous 
ulceration  usually  commences  in  early  life,  epithelioma  in  advanced 
life,  and  the  latter  differs  from  lupus  by  its  tendency  to  destroy  all 
tissues  alike,  by  the  surrounding  infiltration  of  the  skin  and  glands, 
and  by  the  absence  of  apple-jelly  nodules  and  scarring.  Rodent  ulcer 
has  a  history  of  long  duration,  and  in  many  points — in  its  cavernous 
character,  its  sharp  Avell-defined  edges,  and  deep  penetration,  which 
destroys  all  tissues,  including  bone — differs  from  lupus.  Tertiary 
syphilitic  ulceration  is  often  difficult  to  distinguish  from  lupus,  but 
it  may  be  diagnosed  by  the  rapidity  with  which  it  performs  its  work 
in  comparison  with  lupus,  the  history  of  the  eai'lier  part  of  the  attack, 
and  oftentimes  also  the  presence  of  serpiginous  patches j  moreover, 
the  ulcer  tends  to  destroy  more  deeply  than  bipus. 
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Sectious  of  lupus  tissue  sbow  it  to  be  composed  of  small  cells  in 
a  delicate  reticulum,  with  dilated  capillaries,  and  hei-e  and  there  so- 
called  giant-cells. 

Treatment. — The  treatment  of  lupus  vulgaris  sliould  consist,  in  the 
first  place,  in  giving  the  patient  the  benefit  of  all  that  hygiene,  good 
food,  and  tonics  can  do  to  render  the  general  health  as  good  as  possible; 
and  secondly,  in  selecting  some  local  means  for  the  destruction  of  the 
new  growth,  so  as  to  expedite  the  natural  process  by  at  once  con- 
verting it  into  scar-tissue.  The  most  modern  and  effective  method 
of  destruction  is  by  means  of  scraping  or  scarifying  the  diseased 
tissue.  If  the  affected  part  be  extensive,  or  on  the  mucous  membrane, 
or  ulcerating,  the  former  is  the  better  plan  ;  but  if  the  disease  is  super- 
ficial, limited  in  extent,  and  in  a  part  in  wbich  the  character  of  tlie 
ultimate  scar  is  of  importance,  scarification  should  be  thoroughly  tried 
before  resorting  to  the  severer  measure.  Scarification  is  performed 
by  means  of  parallel  incisions  with  a  small  sharp-pointed  knife.  It 
should  be  repeated  every  ie\f  days.  Scrajjing  can  be  done  with  one 
of  the  several  instruments  devised  for  the  purpose,  by  scooping  out 
the  nodules  very  thoroughly,  remembering  that  it  is  impossible  to 
remove  healthy  tissue  in  this  way,  and  extremely  diflacult  to  remove 
all  that  which  is  diseased  without  great  perseverance.  Other  methods 
of  destruction,  less  effective,  but  commonly  in  use,  are  the  actual 
cautery,  best  applied  by  means  of  Paquelin's  thermocautery,  and 
caustics  of  various  kinds,  such  as  acid  nitrate  of  mercury,  nitric  acid, 
potassa  fusa,  nitrate  of  silver — the  solid  stick  being  bored  into  the 
nodules  and  allowed  to  melt — and  arsenical  paste,  known  as  Vienna 
paste,  which  is  said  to  destroy  only  diseased  tissue.  All  these  caustics 
are  more  painful  than  scraping,  and,  by  producing  much  surrounding 
inflammation,  often  even  encourage  the  spread  of  the  disease. 

Lupus  erythematosus. — This  disease  differs  from  the  former  in 
many  impoi'tant  particalars,  and  though  it  is  called  lupus,  many  doubt 
the  correctness  of  the  term.  It  has  certain  characters  in  common 
with  lupus,  but  in  others  it  differs  from  it  entirely ;  thus  it  is  a  sym- 
metrical disease,  whereas  lupus  vulgaris  is  not  necessarily  so.  It 
consists  of  reddish,  sometimes  bright,  sometimes  dull  coloured  patches 
of  various  shapes,  usually  situated  on  the  face,  which  by  their  gradual 
spreading  unite  and  form  an  irregular  outline  of  peculiar  shape, 
Imown  as  "  the  butterfly  " — the  body  situated  on  the  nose,  and  a  wing 
extended  on  either  cheek.  The  redness  in  the  earlier  stage  is  of  an 
erythematous  character,  disappearing  almost  entirely  on  pressure ; 
in  the  later  stages  the  congestion  is  more  permanent,  but  at  no  stage 
is  there  any  sign  of  the  brown  or  apple-jelly  nodules  characteristic  of 
lupus  vulgaris.  As  the  patch  or  patches  spread,  the  centre  becomes 
atrophied,  while  the  margin  is  slightly  raised.  On  the  surface  there 
is  usually  a  scab,  consisting  of  sebaceous  matter,  which  is  firmly 
adherent  by  means  of  plugs  fitting  into  little  pits  in  the  surface  of  the 
skin  ;  hence,  when  torn  off,  there  is  some  bleeding.  The  whole  severity 
of  the  disease  is  first  concentrated  in  the  capillary  plexus  that  sur- 
rounds the  sebaceous  glands,  whence  it  gradually  extends  throughout 
the  whole  of  the  papillary  layer.  The  order  of  appearance  is  usually 
the  face — either  the  nose  or  cheeks — the  ears,  the  scalp,  the  backs  of 
the  hands,  the  wrists,  the  fingers,  and  the  toes.  In  severe  cases  the 
subsequent  scar  produces  great  defoi-mity  by  causing  ectroiiion  and 
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disfortion  of  the  nostrils  and  nioutli.  As  a  rule,  there  is  no  dis- 
turbance of  the  general  health,  and  patients  live  for  jears  without 
experiencing  anything  beyond  the  discomfort  of  occasional  heat  or 
burning  in  the  affected  part.  But  it  is  right  to  mention  that 
Kaposi  has  described  an.  acute  form  of  the  disease  in  which  large 
areas  of  skin  are  attacked,  accompanied  by  fever  and  other  acute 
symptoms,  sometimes  terminating  in  death  :  the  author  has  seen  one 
such  case.  The  disease  usually  begins  between  the  ages  of  fifteen 
and  twenty-five,  and  is  extremely  chronic. 

Treatment. — Lead  lotion  and  other  cooling  applications  are  required 
for  the  erythematous  stage,  and  the  parts  should  be  carefully  pro- 
tected fi-om  irritation,  particularly  from  sun  and  wind.  In  the  more 
advanced  stages  the  scabs  must  be  removed,  and  an  effort  must  be 
made  to  hasten  the  process  of  scarring  by  means  of  scarification,  or 
light  applications  of  the  cautery,  or  by  carbolic  acid,  or  thorough 
applications  of  equal  parts  of  soft  soap  and  spirit,  or  mercurial  oint- 
ment. Internal  remedies  have  been  strongly  recommended ;  among 
others,  phosphorus,  arsenic,  iodine,  iodide  of  starch,  iodide  of  potas- 
sium, iodide  of  iron,  cod-liver  oil,  and  perchloride  of  mercury. 

Scrofuloderma. — Brief  mention  must  be  made  of  this  disease,  which 
is  in  many  respects  closely  allied  to  lupus  vulgaris,  although  differing 
from  it  in  certain  clinical  characters.  For  instance,  lupus  is  not  neces- 
sarily associated  with  glandular  enlargement  or  other  sign  of  scro- 
fula ;  whereas  scrofuloderma  usually  commences  either  in  an  enlarged 
gland,  or  in  the  scar  resulting  from  a  scrofulous  abscess.  On  the 
other  hand,  nodules  form  just  as  in  lupus,  only  the  apple-jelly  colour 
is  not  so  well  marked,  and  in  the  early  stages  the  tissue  is  denser.  It 
should  also  be  mentioned  that  the  nodules  tend  to  run  together  more 
rapidly  than  in  lupus,  and  the  process  of  spreading  is  altogether  more 
rapid ;  also  that  the  ulceration  takes  place  earlier,  and  the  ulcers  have 
undermined,  flabby,  bluish  edges,  with  uneven  bases.  There  is  a  slight 
thin  discharge,  often  mixed  with  blood,  which  dries  into  a  closely 
adherent  scab.  The  ulcers  heal  from  time  to  time,  but  break  down 
again,  at  each  relapse  involving  a  larger  area  ;  and  although  they 
often  penetrate  so  deeply  as  to  form  a  sinus,  the  primary  tubercular 
condition  is  usually  more  superficial  than  true  lupus  and  does  not 
creep  into  pockets  in  the  way  that  disease  does.  The  parts  attacked 
are  similar  to  lupus,  the  neck  and  cheek,  however,  being  among  the 
commonest. 

Treatment. — Change  of  air  to  the  seaside,  nourishing  diet  without 
stimulants, the  various  preparations  of  iron,  iodine,  arsenic,  and,  if  it  can 
be  digested,  cod-liver  oil.  Locally,  the  part  should  be  freely  scraped 
with  a  small  spoon  so  long  as  any  sign  of  the  disease  remains.  The 
application  of  the  actual  cautery  is  of  service  in  destroying  the  glands. 

Rhixoscleeoma. — A  rare  disease,  unknown  in  this  country,  except 
from  imported  cases,  consisting  in  the  formation  of  slow-growing, 
hard,  slightly  elastic  nodules  or  growths  on  the  nose,  chiefly  roand  the 
oriOces ;  also  on  the  tonsils.  The  pathology  is  obscure.  It  is  not 
malignant  and  has  no  relation  to  syphilis  or  lupus.  The  only  treat- 
ment, removal,  is  unsatisfactory,  as  the  growth  always  recurs. 

Other  benign  new  growths,  such  as  the  various  forms  of  Nsevi  and 
Lymphangioma,  are  considered  elsewhere. 
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CHAPTER  XLII. 

IXJUEIES    AKD    DISEASES   OF   THE    SCALP,    CRANIUM,    MEMBRANES   OF  THE 
BRAIN.      BRAIN-SURGERY. 

Injuries  of  the  Scalp. — Wounds. — The  integument  covering  the  skull 
is  liable  to  Tvounds  resembling  those  of  the  soft  pnrts  in  any  otlier 
situation.  Scalp-wounds  may  therefore  be  incised,  punctui^ed,  or 
lacerated  and  contused ;  and  these  lesions  ai'e  of  very  common  occur- 
rence. They  have  two  peculiarities  worthy  of  notice — a  marked 
tendency  to  heal  by  primary  adhesion,  however  extensive  the  wounil 
and  detachment  of  the  scalp  from  the  pericranium ;  and,  on  the  other 
hand,  a  special  liability  to  the  supervention  of  erysipelas,  suppuration, 
and  sloughing.  The  favourable  character  of  these  wounds  seems 
owing  to  the  greater  vascularity  of  the  scalp  as  compared  with  the 
common  integument ;  the  unfavourable  character  alluded  to  seems  to 
be  of  constitutional  origin,- erysipelas  of  the  scalp  occurring  only  or 
chiefly  in  persons  of  "  broken  "  constitutional  health. 

Treatment  is  the  same  as  that  of  wounds  in  general;  but  the  cir- 
cumstances referred  to  encourage  the  attempt  to  always  solicit  union 
of  the  scalp,  even  when  extensively  incised  or  lacerated,  and  detached; 
and  yet  render  doubtful  the  issue  of  even  the  slightest  scalp-wound. 
Any  haemorrhage  may  be  arrested  by  compression,  or,  if  necessary,  by 
torsion  or  ligature  ;  but  the  bleeding  usually  ceases  by  sponging  with 
cold  water.  The  integument  around  the  wound  should  be  shaved,  and 
cleansed  of  any  hair,  grit,  or  other  foreign  body ;  then  laid  down  and 
replaced,  if  detached,  and  the  lips  of  the  wound  neatly  brought  to- 
gether ;  strips  of  adhesive  or  isinglass  plaster  being  used  to  retain 
them  in  position,  aided,  if  requisite,  by  a  wire  suture  here  and  there. 
Care  should  be  taken,  as  Neudorfer  observes,  that  the  lips  of  the 
wound  be  not  inverted,  lest  the  growth  of  the  hair- stumps  should 
interfere  with  union  taking  place.  Water-dressing  is  applied,  by  a 
strip  of  lint,  to  any  part  that  cannot  fairly  be  drawn  together,  A 
bandage  may  be  used,  but  it  should  be  applied  as  lightly  as  possible, 
consistent  with  its  use.  This  dressing  need  not  be  reapplied  for  twenty- 
four  or  forty-eight  hours,  by  which  time  primary  union  will  often  have 
commenced.     In  the  event  of  suppuration)  bagging  must  be  prevented 
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by  giving  a  free  vent  to  the  matter  from  tiie  -wound,  or  by  an  early 
counter-opening  in  the  most  dependent  part,  or  by  means  of  com- 
presses properly  applied.  With  erysipelas  or  diffuse  cellulitis  super- 
vening, incisions  will  be  more  especially  necessary,  both  to  relieve 
tension  and  to  discharge  matter  and  sloughs.  The  dressing  is  ex- 
changed for  a  poultice.  Exposure  of  the  hone  is  not  always  followed 
by  exfoliation,  or  any  occasion,  therefore,  for  further  interference,  to 
remove  dead  bone  ;  granulations  freely  springing  up  around,  and  in 
islets  which  coalesce  and  overspread  the  bone,  the  wound  heals  by  this 
process.  Water-dressing  or  a  stimulating  lotion,  according  to  the 
state  of  the  granulations,  must  be  continued  as  usual,  until  cicatrization 
is  completed. 

Medicinal  treatment  consists  in  moderating  the  circulation  by 
gentle  aperients,  with  a  restricted  diet,  especially  as  regards  stimu- 
lants ;  followed  by  a  tonic  and  supporting  plan  of  treatment,  in  the 
event  of  suppuration  or  erysipelas.  Rest  has  an  important  influence, 
as  favouring  the  process  of  reparation,  and  is  of  the  utmost  conse- 
quence with  regard  to  the  liability  of  cerebral  symptoms. 

Bandaging  the  Head. — Various  forms  of  head-bandage  are  in  use. 
The  capellvne  is  the  most  close-fitting,  and  therefore  best  adapted  to 
retain  any  dressing  in  position.  It  is  thus  applied:  Take  a  doable- 
headed  roller,  about  two  inches  wide ;  lay  the  middle  of  this  roller  flat 
upon  the  forehead,  just  above  the  root  of  the  nose,  and  draw  either  end, 
at  the  same  level,  around  the  head  laterally  to  the  occiput,  below  the 
protuberance ;  then  cross  them,  and  bring  one  end  over  the  top  of  the 
head  to  the  forehead,  low  down,  the  other  end  being  drawn  around  the 
side  of  the  head  across  the  vertical  turn,  to  fix  it  in  place  ;  this  turn 
is  then  carried  back  over  the  head,  partly  overlying  the  first  turn  ;  at 
the  occiput,  the  encircling  band  again  crossing  the  vertical  reflexion, 
keeps  it  in  place  at  that  point.  By  this  cross-bandaging — vertical  turns 
of  the  bandage  backwards  and  forwards,  retained  by  the  horizontal 
turns,  the  head  is  completely  covered  as  with 
a  cap  (Fig.  673).  Or,  the  handkerchief  cap 
can  be  more  readily  applied,  by  folding  an 
ordinary  large-sized  handkerchief  double,  in 
a  triangular  form;  then,  placing  the  base  of 
the  triangle  just  above  the  brows,  while,  the 
triangular  portion  lying  on  the  head,  the 
apex  falls  below  the  occiput,  the  ends  of  the 
handkerchief  are  drawn  backwards  around 
the  head  across  the  apex,  and  then  back  again 
to  the  front,  where  they  are  tied  on  the  fore- 
head. A /oztr-fat'Z  bandage  maybe  made  out 
of  a  handkerchief,  by  cutting  or  tearing  up 
each  side  to  within  a  few  inches  of  the  centre : 
this  central  portion  is  laid  on  the  top  of  the 
head ;  the  anterior  ends  are  drawn  down- 
wards and  backwards  to  the  back  of  the  neck,  and  tied,  the  posterior 
ends  being  drawn  across  forwards  to  beneath  the  chin,  and  tied. 

Scalp-woundsusually  warrant  afavourab]ej)ro^??o.si5;  even  although 
the  lesions  themselves  be  most  extensive,  and  most  destructive  of 
texture. 

A  man  was  brought  to  the  Royal  Free  Hrspital  in  the  year  1862, 
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having  fallen  from  the  box-seat  of  a  van,  and  pitched  on  the  right  side 
of  his  head.  He  was  faint,  but  Avithout  any  symptoms  of  concussion 
of  the  brain.  The  whole  of  the  integMiment  belonging  to  the  riglit 
half  of  the  sknll  was  torn  oFF,  and  hang  as  a  flap  over  the  face.  The 
peduncle  of  this  flap  extended  from  the  external  angular  process  of 
the  frontal  bone  to  the  nasal  eminence ;  so  that  it  was  connected  only 
by  this  limited  portion  of  integument.  The  temporal  muscle  was 
detached  entirely  down  to  the  z^-goma,  and  lay  in  the  flap,  full  of  gi'it. 
The  corresponding  portion  of  skull  was  so  entirely  bare  of  periosteum, 
that  I  could  plainly  see  the  numerous  foramina  in  the  temporal  bone, 
from  which  small  (fibrous)  processes  of  this  membrane  had  been  torn, 
when  it  was  peeled  off.  Below  the  zygoma,  the  upper  half  of  the 
masseter  muscle  was  exposed. 

I  removed  the  temporal  muscle,  and  replaced  the  flap  of  integu- 
ment. It  united  by  adhesion  throughout  its  whole  extent,  excepting 
over  the  zygoma  and  masseter  muscle.  There,  healthy  granulations 
sprang  up,  and,  by  their  growth,  apparently  incorporated  the  portion 
of  temporal  muscle  beneath  the  zygoma.  Not  one  unfavourable 
symptom  occurred  in  the  course  of  healing,  excepting  a  heavy  aching 
pain,  now  and  then,  over  the  temporal  and  parietal  bones.  The  parts 
entirely  united,  and  the  granulations  below  the  zygoma  cicatrized 
soundly.  The  only  obvious  disfigurement  then  was  the  remarkably 
flattened  appearance  of  the  right  side  of  the  head,  occasioned  by  the 
absence  of  the  temporal  muscle — a  bulky  one. 

Four  indications  of  strong  reparative  power  were  evinced  by  the 
progress  of  this  interesting  case — namely,  union  by  adhesion  of  nearly 
the  whole  flap  of  integument,  although  ill-supplied  with  blood  through 
its  narrow  peduncle  ;  union  of  the  integument  and  bare  bone,  Avithout- 
any  exfoliation  ;  union  of  the  cartilaginous  portions  of  the  ear ;  and 
lastly,  the  formation  and  growth  of  granulations,  and  the  course  of 
cicatrization  over  the  masseter  muscle,  although  from  time  to  time 
displaced  by  movements  of  the  jaw. 

Gunshot  wound  of  the  scalp  may  be  complicated  by  one  peculiarity — 
the  presence  of  a  bullet  as  the  foreign  body,  and  which  is  situated  under 
the  integument,  at  some  distance  from  the  wound.  This  condition 
will  be  characterized  by  the  absence  of  a  second  wound — the  aperture 
of  exit,  and  of  any  insensibility,  or  other  brain-symptoms,  which  would 
attend  a  penetrating  gunshot  fracture  of  the  skull ;  moreover,  the 
ball  can  generally  be  felt  under  the  scalp,  though  it  may  be  buried 
deeply,  as  beneath  the  muscles  of  the  neck.  Wound  of  this  kind  is 
apt  to  be  produced  when  a  round  ball  impinges  obliquely  on  the 
skull,  and  is  thence  deflected  beneath  the  skin. 

Treatment  consists  specially  in  removing  the  foreign  body  by  a 
counter-opening,  rather  than  by  extraction  through  the  original  aper- 
ture, which  should  be  dressed  as  a  contused  wound.  But  necrosis 
often  ensues,  with  tedious  exfoliation ;  a  consequence  which  must  not 
be  overlooked  with  regard  to  prognosis  and  after-treatment.  Long- 
continued,  suppurative  discharge,  with  sloiighing,  may  exhaust  the 
patient ;  or  intra-cranial  inflammation  supervene.  The  contingencies 
of  gunshot  wounds  of  the  scalp  are  various :  secondary  haemorrhage 
not  unfrequently ;  erysipelas  as  an  occasional  consequence,  but  from 
no  special  liability;  while  traumatic  spreading  gangrene,  pyeemia,  anc\ 
tetanus  sometimes  occur. 
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Contusion. — "Without  wound  of  the  scalp,  a  contusion  presents  the 
usual  characters  of  such  lesion  ;  but  the  blood-tumour  which  forms, 
varies  with  the  situation  of  extravasation  and  the  localized  state  of 
the  blood. 

Extravasation  may  occur  in  either  of  three  situations  :  (1)  between 
the  skin  and  the  tendinous  expansion  of  the  occipito-frontalis  muscle ; 
(2)  in  the  loose  cellular  texture  under  this  muscle ;  or,  (3)  beneath 
the  pericranium,  or  periosteum.  In  either  situation,  the  blood  may  be 
infiltrated,  or  circumscribed  more  or  less  in  a  cavity. 

Infiltrated  in  the  dense  cellular  tissue  between  the  skin  and  occipito- 
frontalis  muscle,  the  blood  presents  a  hard  unyielding  lump  ;  beneath 
the  tendinous  expansion,  it  spreads  through  the  loose  cellular  texture, 
forming  a  swelling  of  sometimes  considerable  extent  over  the  head, 
and  which  gives  a  crackling  sensation  when  pressed  with  the  finger. 
Circumscribed  extravasation  is  apt  to  form  a  prominent  cuplike 
tumour,  with  a  soft  centre,  and  a  hard  circumferential  ridge,  resem- 
bling fracture  of  the  skull  with  depression;  for  which  injury  the 
blood-tumour  resulting  from  contusion  may  be  mistaken,  and  the  more 
readily  if  the  swelling  in  connection  with  a  lacerated  artery  pulsates. 
But  the  diagnosis  will  be  determined  by  three  observations  :  the  bone 
can  be  felt  with  the  point  of  the  finger,  at  the  bottom  of  the  soft 
central  hollow ;  the  circumferential  margin  can  be  indented  with  the 
finger-nail,  unlike  bone;  and  there  are  no  symptoms  of  cerebral  com- 
pression. 

Contusion  of  the  scalp  is  liable  to  involve  the  subjacent  bone,  and 
thence  the  consequences  of  this  additional  injury ;  ostitis  supervening*, 
which  may  result  in  chronic  thickening  of  the  bone.  More  rarely, 
the  osteal  inflammation  is  followed  by  sloughing  of  the  scalp,  with 
caries  of  the  exposed  bone,  or  inflammation  of  the  diploe,  which  gives 
rise  to  pysemic  infection.  This  latter  result  may  ensue  without  expo- 
sure of  the  bone  by  sloughing  of  the  integument ;  the  soft  swelling 
of  supjDuration  beneath  the  scalp — known  as  Pott's  puffy  tumour — 
being  produced,  instead  of  the  cuplike  blood-tumour,  or  taking  its 
place  as  a  mixture  of  blood  and  pus. 

The  Treatment  of  extravasation  is  in  no  way  peculiar.  Absorption 
often  taking  place,  it  may  be  promoted  by  cold  evaporating  lotions, 
which  check  further  effusion.  Persistent  and  increasing  extravasation 
will  justify  evacuation  of  the  fluid.  This  should  be  done  by  a  small 
puncture,  after  which  compression  is  made  and  continued  over  the 
whole  swelling.  In  large  collections,  these  puncturings  may  have  to 
be  repeated  several  times ;  and  in  an  encysted  collection  of  large  size, 
if  the  fluid  has  become  of  a  serous  character,  and  recurs  again  and 
again,  an  iodine  injection  might  be  thrown  into  the  pouch.  A  small 
false  aneurism  sometimes  results  fi^om  extravasation ;  and  this  may 
be  cured  by  compression,  or  by  acupressure  with  a  pin  and  figure-of- 
eight  suture. 

Suppuration  occurring,  the  bag  must,  as  usual,  be  laid  freely 
open. 

Cephalhematoma,  or  blood-tiimour  of  the  scalp,  forms  sometimes 
in  newly  born  children  ;  in  consequence  of  pressure  during  parturition, 
or  in  delivery  by  obstetric  forceps. 

The  pathology  of  a  blood-tumour  thus  produced,  is  much  the  same 
as  of  that  arising  from  an  ordinary  contusion  of  the  scalp;  the  blood 
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collecting  "beneath  the  tendinous  aponeurosis  of  the  occipito-frontalis 
muscle,  or  beneath  the  pericranium. 

Suhajyoneurofic  ccphalhrematoma  presents  a  bag  of  blood,  of  soft 
fluctuating  consistence  and  some  size,  with  a  rather  hard  boundary, 
situated  over  the  eminence  of  one  of  the  parietal  bones.  This  blood- 
tumour  is  not  peculiar  to  neAvlj  born  infants  ;  it  occurs  also,  and 
perhops  more  frequently,  on  the  head  in  children,  as  caused  by  a  fall 
or  a  blow.     But  it  is  the  more  common  form  of  tumour. 

Suhpericranial  cephalha?matoma  has  sufficiently  distinctive  charac- 
ters. The  blood-tumour  is  still  soft  in  the  centime,  but  circumscribed 
by  a  firm,  raised  border  or  margin,  giving  a  relatively  depressed 
appearance  to  the  centre,  or  w^hich  feels  hollow  when  the  finger  is 
inserted.  The  whole  condition  might  be  mistaken  for  a  depressed 
fracture,  with  the  adjoining  margin  of  bone.  But  there  are  no  brain- 
symptoms  ;  and  perhaps  the  bone  can  be  felt  at  the  bottom  of  the 
depi'ession.  This  species  of  blood-tumour,  like  the  preceding,  usually 
occurs  on  the  parietal  bone.  Valleix  has  shown  that  the  extravasa- 
tion of  blood,  situated  between  the  pericranium  and  bone,  is  surrounded 
by  a  deposit  of  osseous  and  plastic  matter,  forming  a  hard  ring 
around  the  blood ;  and  that  the  inner  aspect  of  this  ring  is  almost 
vertical,  while  the  outer  aspect  inclines  down  to  the  adjoining  surface 
of  the  skull.  This  plastic  boundary  is  adherent  both  to  the  bone 
and  pericranium;  but,  except  a  covering  of  plastic  matter,  these 
parts  have  otherwise  a  healthy  appearance.  From  Sir  James  Simp- 
son's observations,  it  seems  that  the  plastic  deposit  may  become 
ossified,  forming  a  plate  of  bone  on  the  under  surface  of  the  peri- 
cranium. Then,  the  tumour  yields  a  crackling  sensation,  like  parch- 
ment, when  pressed  with  the  finger.  Subpericranial  cephalha^matoma 
is  met  with  only  in  new-born  infants ;  at  least,  such  is  the  generally 
received  opinion.  It  is  the  C.  neonatoriim  of  Naegele,  Zeller,  and 
other  writers.  But  I  have  known  a  precisely  similar  description  of 
blood-tumour  produced  on  the  forehead  of  a  child  five  yeai-s  old,  in 
consequence  of  a  fall  on  that  part  of  the  head.  The  cephalhaimatoma 
was  situated  over  the  right  frontal  eminence,  was  someAvhat  conoidal, 
and  about  the  size  of  a  small  eg^.  Its  centre  felt  depressed,  and 
bounded  by  a  firm  ring,  as  if  the  margin  of  a  depressed  fracture ;  yet 
without  any  cerebral  symptoms,  while  the  bruised  discolouration  of 
the  skin  declared  the  nature  of  the  tumour.  Any  such  tumour, 
occurring  at  the  time  of  birth,  is  far  more  frequently  found  in  male 
than  in  female  infants  ;  and  perhaps  more  often  in  first  parturitions. 

Treatment,  with  reference  to  suhaponeurotic  cephalhsematoma,  should 
be  conducted  as  for  the  management  of  ordinary  scalp-contusion  and 
extravasation  of  blood  ;  but  the  suhijericranial  form  of  blood-tumour 
will  subside,  naturally,  in  the  course  of  time.  Compression,  uniformly 
applied  to  the  tumour,  may,  however,  aid- absorption.  A  parietal 
tumour,  in  one  of  my  own  cases,  was  thus  apparently  urged  to 
disappear;  while,  in  the  other  case,  the  frontal  tumour  subsided  with- 
out any  interference.  So  also  did  a  second  such  blood-tumour,  after 
a  fall  on  the  forehead,  in  the  same  child. 

Injuries  of  the  CRA:MUir. —  Contusion'  of  the  Bone. — Cranial  con- 
tusion, is  produced  by,  and  accompanied  with,  a  wound  or  contusion 
of  the  scalp  ;  but  it  is  unconnected  with  fracture,  as  being  simply  a 
contusion    of  the  bone.     It  may  arise  from   a  fall   or  blow,   of  no 
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apparent  severity;  or  from  slig-lit  gunsliot  injury,  as  the  brushing 
abrasion  ot  a.  spent  bullet,  striking  the  head  obliquely,  and  I'emoving 
perhaps  only  the  hair.  Yet  the  consequences  may  be  very  serious  or 
fatal. 

Consequences. — (1.)  It  may  give  rise  to  ostitis,  resulting  in  caries 
or  necrosis  of  the  contused  bone,  affecting  one  or  both  tables  of  the 
osseous  substance;  and  limited  to  the  seat  of  injury,  or  spreading 
far  and  wide,  even  over  the  whole  vault  of  the  skull.  In  a  case 
related  by  Saviard,  after  a  blow  on  the  head,  the  whole  skull-cap 
came  away. 

The  treatment  for  superficial  caries,  or  for  exfoliation,  is  simply 
that  which  relates  to  a  piece  of  dead  bone  in  any  other  situation.  The 
supervention  of  brain-symptoms  may  be  prevented  or  counteracted  by 
the  treatment  appropriate  for  Traumatic  Inflammation  of  the  Mem- 
branes of  the  Brain. 

(2.)  Chronic  ostitis  may  follow  cranial  contusion,  without  any 
cranial  necrosis,  but  resulting*  in  a  thickened  state  of  the  bone,  or  an 
irregular  nodification  of  its  internal  surface.  Hence,  pressure  upon, 
and  irritation  of,  the  brain  induce  epileptic  attacks  or  maniacal 
seizures ;  especially  whenever,  from  any  exciting  cause,  the  chronic 
inflammatory  action  is  aggravated. 

Tenderness,  and  perhaps  slight  thickening  of  the  scalp,  both  of  a 
persistent  character,  over  the  seat  of  contusion,  are  the  only  external 
signs  of  this  chronic  inflammation  of  the  cranium. 

Treatment  consists  in  topical  depletion  by  leeches,  or  incisions 
through  the  scalp  over  the  affected  portion  of  bone  ;  and,  at  a  later 
period,  the  repeated  use  of  blisters,  with  a  course  of  iodide  of  potassium 
and  tonics.  Trephining  the  bone  has  been  resorted  to  for  removal  of 
the  source  of  cerebral  irritation  ;  but  the  results  of  this  operation  have 
been  too  seldom  successful  to  justify  the  risk  of  a  fatal  issue,  except 
in  extreme  cases. 

(3.)  Inflammation  of  the  diploe  is  another  consequence  to  be 
dreaded;  such  infl;immation  extending  probably  inwards  to  the  dui-a 
mater,  with  detachment  of  that  membrane  and  suppuration  between 
it  and  the  cranium.  Thus  far  the  mischief  is  circumscribed ;  but  the 
inflammation  deepening  to  the  ai'achnoid  membrane,  it  spreads  over 
the  parietal  layer,  and  soon  involves  the  visceral  lajer  ;  thence  the  pia 
mater  and  corresponding  surface  of  the  brain.  All  the  membranes 
and  the  brain  are  affected.  The  pericranium  or  periosteum  separates, 
and  suppuration  takes  place  under  the  scalp,  giving  rise  to  a  boggy 
swelling,  circumscribed,  flattened,  or  prominent — the  "  puffy  tumour  " 
of  Pott;  or  the  wound,  if  there  be  one,  loses  its  healthy  florid  appear- 
ance, its  edges  becoming  everted,  and  the  discharge  discoloured,  thin, 
and  gleety,  while  the  jDerici-anium  separates  fj-om  the  bone,  or  the 
latter,  if  denuded,  becomes  dry  and  yellow-white,  greenish,  or  dis- 
coloured. In  removing  the  dressing  from  such  a  sore,  the  lint  sticks 
to  the  surface,  instead  of  coming  oft',  as  from  a  suppurating  sore. 
The  portion  of  bone  undergoing  neci-osis,  becomes  bloodless, — so  that 
in  trephining,  the  sawdust  from  the  outer  table  is  quite  dry ;  the 
diploe  is  moistened  with  a  greenish,  viscid,  and  putrescent  fluid,  and 
the  veins  in  the  cancellous  structure  are  thrombosed,  coagula  or 
thrombi  extending  also  into  the  adjoining  venous  sinuses. 

The  symptoms  are  insidious  and  supervene  at  a  variable  period, 
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perhaps  a  fortnight  or  moi'o  after  tho  contusion.  The  eai'liest  local 
change  is  in  the  apjiearance  of  the  wound,  and  of  the  bone,  if  exposed  ; 
or  the  foi'mation  of  the  small,  puffy  swelling.  Either  condition  cor- 
responds to  the  subcranial  suppuration.  This  is  accoTiipanied  with 
pains  in  the  head,  giddiness,  and  feverlshness  ;  followed  by  rigors, 
sickness,  drowsiness,  occasional  wandering,  coma,  or  paralysis  and 
death.  Or,  if  the  patient  survives,  he  may  suffer  from  chronic  irrita- 
bility of  the  brain,  or  become  imbecile,  or  be  subject  to  epileptic 
attacks  ;  various  derangements  of  the  special  senses  are  not  uncommon, 
such  as  deafness,  defective  vision ;  aphasia  sometimes  occurs  ;  and 
hemiplegic  or  local  forms  of  paralysis  may  also  be  apprehended. 

(4.)  Pycemia  is  apt  to  arise  as  a  fourth  consequence  of  contusion 
of  the  cranial  bones,  and  usually  in  conjunction  with  a  wound  of  the 
scalp.  Indeed,  a  lacerated  scalp-wound,  which  removes  the  periosteum 
from  a  portion  of  the  skull,  and  thus  exposes  the  bone,  without 
contusion,  is  a  foi-m  of  head  injury  vei'y  apt  to  induce  ostitis  and 
consequent  pysemic  infection.  But  contusion,  with  denudation  of  the 
bone,  is  even  a  more  perilous  injury.  Pyaemia  from  cranial  ostitis, 
however  caused,  may  occur  in  either  of  two  ways,  or  both  may  be 
combined  ;  sometimes  in  connection  with  intra-cranial  suppuration  ; 
commonly  with  suppuration  of  the  diploe,  the  membranes  of  the 
brain  remaining  unaffected,  and  the  veins  of  the  diploe  being  the 
source  of  purulent  infection.  Commencing  about  ten  days  after 
the  injury,  its  accession  is  marked  by  rigors,  which  recur,  although  not 
periodically,  with  gi'eatly  increased  rapidity  of  pulse,  and  prostration. 
It  is  very  important  to  bear  in  mind  these  four  consequences  of 
otherwise  slight  injuries  of  the  head  : — death  of  the  bone  ;  or  perhaps 
chronic  ostitis ;  inflammation  of  the  diploe,  and  its  associated  inflani' 
mation  of  the  membranes  of  the  brain,  with  intra-cranial  suppuration  ; 
and  pycemic  infection. 

The  Treatment  for  inflammation  of  the  diploe  from  cranial  contu- 
sion will  be  given  in  conjunction  with  Traumatic  Inflammation  of  the 
Membranes  of  the  Brain. 

Fractures  of  the  Cranium. — These  fractures  are  so  intimately 
related,  as  causes,  to  Injuries  of  the  Brain, 
that  they  should  be  first  considered. 

(I.)  Fractures  of  the  Vault  of  the 
Skull. — Structural  Conditions. — Fracture 
of  any  part  of  the  vault  may  be :  (a.)  Simple 
Fissure  (Fig.  674!),  or  a  comminution  of 
the  bone  ;  the  former  is  generally  not 
limited  to  the  seat  of  injury,  perhaps 
passing  through  various  bones,  and  often 
extending  from  the  vault  into  the  base 
of  the  skull ;  the  latter,  or  Comminuted 
Fracture,  is  commonly  more  limited  to 
the  seat  of  injury, — although  such  frac- 
ture may  be  extensive,  as  in  the  cranial 
smash,  or  ecrasement,   so  named  by  French  authors.     Fissured  and 

*  St.  George's  Hosp.  Mus.,  1,  218a.  Linear  fracture  of  tie  frontal,  left 
parietal,  and  temporal  bones.  From  gunshot  wound ;  the  ball  entering,  by  a  cir- 
cular hole,  just  behind  the  external  angular  process  of  the  frontal  bone,  on  the 
right  side.     The  inner  table  is  more  extensively  injured  than  the  outer. 
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Commimited  Fracture  sometimes  co-exist,  and  especially  when  caused 
by  a  lieavy  blow  acting  on  a  large  surface.  Incomplete  Fracture,  i.e. 
limited  to  tbe  external  or  internal  table  alone,  has  been  known  to 
occur,  but  comparatively  rarely. 

(b.)  Depressed  Fracture;  the  displacement  of  the  bone  being 
inwards  (Fig.  675),  or  ouhvards,  very  rarely.  Either  form  of  depressed 
fracture  is  often  Gomviinuted ;  and  the  former,  or  inward  depressed 
fracture,  may  be  a  Punctured  or  perhaps  stellate  fracture,  when  it  is 
necessarily  comminuted,  spicular  portions  of  the  internal  table  being- 
driven  in.  Traumatic  depression  of  the  skull,  ivitliout  fracture,  is  not 
authenticated  by  any  specimen.  In  the  adult,  the  existence  of  such 
injury  cannot  be  acknowledged ;  and  in  children,  with  pliant  bones, 
some  of  the  bony  fibres  must  be  broken,  forming  an  Indented  fracture. 

Displacement  inioards  may  affect  the  external  or  internal  table 
alone.  The  external  table,  Mr.  Prescott  Hewett  observes,  may  be  driven 
down  in  any  part  of  the  vault,  but  especially  in  the  region  of  the 
frontal  sinuses,  where  the  depression  may  be  very  extensive,  without 
any  injury  of  the  inner  table.     In  childhood,  when  there  is  no  diploe, 

Fig.  675.*  Fig.  676.t 


depressed  fracture  of  the  external  table  alone 
can  only  occur  over  the  frontal  sinuses,  or 
into  the  mastoid  cells  ;  and  in  the  former 
situation,  I  have  seen  little  mischief  ensue. 
From  gunshot  injury,  the  outer  table  may  be  grooved,  as  by  the  angle 
of  a  shell  fragment  or  a  conoidal  ball.  The  imier  table  maybe  broken 
and  depressed  without  a  trace  of  injury  about  the  outer  parts  of  the 
bone  (Fig.  676).  Such  cases  are  very  rarely  met  with,  although,  in 
addition  to  the  earlier  surgical  experience,  I  find  twenty  instances 
of  this  fracture  recorded  in  the  "  Sui'gical  History  of  the  American 
War,  1861-65  ;  "  but  extensive  splintering  and  depression  of  the  inner 
table  not  unfrequently  exist,  with  some  slight  injury  of  the  outer  table. 
Fracture  of  the  inner  or  vitreous  table  is  always  much  more  extensive 

*  Univ.  Coll.  Mns.,  115. 

t  St.  George's  Hosp.  Mus.,  1,  7.  Fracture  of  the  skull,  with  depression  of  the 
internal  table  ;  but  no  corresponding  deiDression  of  the  external  table.  On  the  outer 
surface  (not  shown)  there  is  extecsive  linear  fracture  of  both,  parietal  bones,  and 
in  the  left  parietal,  where  the  blow  seems  to  have  been  struck,  there  are  nume- 
rous fissures  in  the  external  table,  but  without  any  depression.  Corresponding 
to  this  part,  on  the  inner  surface,  there  is  a  conical  depression  of  the  internal  table, 
formed  by  a  number  of  small  plates  converging  to  a  point,  and  separated  by  minute 
fissures.  The  greatest  depth  of  the  depression  is  about  a  quarter  of  an  inch.  The 
patient,  a  man  aged  sixty-eight,  was  admitted  with  a  scalp-wound,  and  symptoms 
of  "  concussion  ; "  also  fracture  of  the  olecranon.  Symptoms  of  inflammation  super- 
vened, after  some  days,  and  death  ensued  in  three  weeks  from  the  injury. 
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than  that  of  the  outer  table, — a  very  important  fact  in  relation  to  the 
oiDeration  of  trephining. 

Displacement  outwards  may  affect  the  external  table  partially.  Of 
such  displacement  there  ax'e  two  specimens  in  the  Museum  of  St. 
Georo-e's  Hospital.  In  both,  a  piece  involving  the  whole  thickness  of 
the  bone,  having  been  detached  on  three  sides,  is  bent  outwards,  and 
thus  raised  tvro  or  three  lines  above  the  level  of  the  skull ;  the  frag- 
ment is  immovable,  it  being  still  connected  at  one  side  to  the  surround- 
ing bone,  the  external  table  of  "which,  at  this  part,  is  only  partially 
fractured.  The  appearances  may,  in  fact,  be  said  to  resemble  the  lid  of 
a  box  partly  open.  In  one  instance,  the  injury  was  produced  by  a 
chisel  falling  from  a  great  height  on  to  the  head ;  and  in  the  other, 
the  patient,  in  a  fall  from  a  great  height,  struck  his  head  upon  some 
iron  railings,  one  of  which  penetrated  his  skull.  Upraising  of  both 
tables  is  sometimes  produced  by  fracture  from  within  the  skull,  as 
in  suicide  by  firing  a  pistol  into  the  month. 

(c.)  Compound  Fracture. — A  wound  of  the  integument,  leading 
down  to  the  bone,  may  accompany  every  variety  of  fracture  of  the 
vault.  But  the  injury  of  the  bone  is  very  much  more  frequently 
strictly  limited  to  the  seat  of  the  blow  than  in  simple  fracture. 

Symjotoms,  and  Diagnosis. —  Simple  fracture,  in  any  form,  is  not 
accompanied  by  symptoms  or  signs  invariably  and  exclusively  indica- 
tive of  this  kind  of  injury.  Fissure  may  exist,  undiscovered  during 
life  ;  and  a  comminuted  fracture,  with  great  depression  of  the  frag- 
ments, may  be  concealed  by  the  temporal  muscle,  or  by  a  large  extrava- 
sation of  blood.  On  the  other  hand,  either  a  circumscribed  extravasation 
of  blood,  or  an  abnormal  depression  of  the  bone,  is  apt  to  resemble 
fracture  with  depression.  Extravasation  into  the  cellular  texture 
beneath  the  scalp,  raises  it,  excepting  at  the  part  compressed  by  the 
contusion.  The  surrounding  swelling  thus  produced  is  very  firm,  and 
its  central  margin  resembles  that  of  fracture,  with  depression.  But 
this  margin  can  be  indented  with  the  fiugei'-uail,  whereas  the  bone  would 
not  yield  any  impression.  Tet  fracture  may  have  occurred  beneath  the 
annular  swelling  produced  by  extravasation;  this  co-existing  injury  to 
the  bone  will,  however,  be  declared  by  some  symptoms  of  compression, 
owing  to  effusion  of  blood  on  the  dura  mater.  Beneath  the  tendon  of 
the  occipito-f  rontalis  muscle,  extravasation  spi'eads,  and  yields  a  crack- 
ling sensation  on  gentle  pressure.  An  abnormal  depression  of  the 
skull  is  congenital,  or  slowly  pi^oduced  by  absorptioia  of  the  diploo 
and  attenuation  of  the  tables,  as  sometimes  occurs  in  advancing  years. 
Simple  fracture  is  generally  attended  with  symptoms  of  Concussion  of 
the  l)rain,  from  the  violence  causing  the  injury ;  the  cerebral  functions 
of  consciousness,  sensation,  and  voluntary  motion  are  suspended,  more 
or  less  completely  ;  this  state  being  transient,  or  of  some  duration,  or 
soon  terminating  in  death.  The  patient  is  stunned  ;  but  reaction  may 
ensue,  and  he  recovers  in  a  few  minutes  ;  or  he  lies  insensible,  motion- 
less, pale,  and  cold,  when  vomiting,  perhaps,  occurs,  and  the  symptoms 
pass  off  in  a  few  hours  or  days  ;  or,  complete  insensibility  remaining, 
death  may  take  place  in  a  few  minutes,  or  hours  at  the  latest,  after  the 
injury  to  the  head.  But,  with  concussion,  other  symptoms  are  signifi- 
co.nt ;  notably,  the  state  of  the  pulse  and  of  the  breathing,  less  so  that 
of  the  pupils  of  the  eyes.  Under  slight  cerebi'al  concussion  the  pulse  is 
feeble,  although  often  rapid  and  regular;  with  complete  insensibility, 
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tlie  beat  will  be  scarcely  perceptible,  slow,  and  intermittent ;  or  it  may 
be  quite  imperceptible,  in  fatal  cases.  The  breathing  also  is  always 
feeble,  but  usually  placid.  Oa  inspecting  the  pupils,  they  may  be 
found  contracted,  sometimes  dUated ;  or  one  in  this  state,  the  other 
in  that. 

Depressed  fracture  is  generally  accompanied  by  the  symptoms  of 
Compression  of  the  brain ;  namely,  more  or  less  complete  suspension 
of  the  cerebral  functions  of  consciousness,  sensation,  and  voluntary 
motion.  But  other  symptoms  present  differences  of  character  from 
those  of  Concussion,  which  are  more  or  less  diagnostic  : — the  breathing 
is  slow  and  heavy,  attended  with  a  stertorous  or  snoring  noise  ;  the 
pulse  is  slow  and  laboured  ;  while  the  pupils  of  the  eyes  are  generally 
dilated,  and  always  insensible  to  the  stimulus  of  light.  Exceptions  to 
the  general  rule  are,  however,  met  with ;  depressed  fracture  occurring- 
sometimes  without  any  symptoms  of  compression.  Thus,  when  the 
depressed  bone  is  not  firmly  fixed,  or,  in  the  case  of  a  loose,  com- 
minuted fracture,  there  may  be  no  cerebral  compression  ;  and  possibly, 
only  the  external  table  may  be  depressed  into  the  cancellated  texture 
of  the  diploe.  In  children,  the  more  yielding  and  elastic  texture  of 
the  bones  may  permit  of  an  indented  fracture,  without  symptoms ;  the 
bone  soon  regaining  its  proper  level.  In  any  uncertain  case,  toith 
cerebral  symptoms,  the  Surgeon  wdll  be  warranted  in  making  an 
exploratory  incision  ;  although  the  same  symptoms  may  proceed  from 
extravasation  of  blood,  or  from  the  formation  of  purulent  matter, 
under  the  cranium.  "With  depression,  these  symptoms  are  immediate ; 
with  extravasation,  there  T\nll  be  an  iyiterval, — probably  of  short 
duration,  during  which  consciousness  may  have  been  regained  more 
or  less  completely,  as  concussion  passes  off,  ere  the  symptoms  of 
compression  supervene ;  with  pus-formation,  there  will  also  be  an 
interval,  during  which  inflammatory  symptoms  were  present,  those  of 
compression  supervening. 

But,  in  practice,  the  Surgeon  will  often  look  in  vain  for  any  well- 
marked  differentiation  of  concussion  and  compression ;  the  symptoms 
of  the  former  state  passing  into  those  of  the  latter,  and  both  being 
complicated  by  the  cerebral  disturbance  due  to  shock.  Dui'ing  also 
the  influence  of  anesthesia,  I  have  noticed  the  placid  breathing  of 
concussion  become  profoundly  stertorous. 

Compound  fracture  more  readily  admits  of  detection,  by  gently 
passing  the  finger  or  probe  under  the  scalp ;  care  being  taken  not  to 
mistake  any  natural  suture  or  vascular  groove  for  fracture-fissure. 
Any  abnormal  disposition  of  a  suture  would  be  especially  misleading. 
Sometimes,  the  bone  is  scratc}iedv2ith.ev  than  fissured  ;  the  lesion  being 
limited  to  the  outer  table  or  perhaps  involving  the  diploe,  and  ex- 
tending in  length  so  far  as  the  attrition  of  the  hard  substance  which 
produced  this  lesion.  But  it  is  always  accompanied  with  severe  con- 
tusion of  the  bone,  and  the  consequences  therefore  are  more  serious 
than  a  compound  fissure,  or  even  with  some  depression.  The  cerebro- 
spinal fluid  has  been  known  to  escape,  as  a  clear,  watery  discharge,  from 
the  wound,  in  compound  fracture  of  the  vault  of  the  skull  ;  but  then 
the  injury  must  have  involved  the  membranes  of  the  brain, — extending* 
into  the  subarachnoid  space,  between  the  arachnoid  and  pia  mater,  or 
even  communicating  sometimes  with  one  of  the  lateral  ventricles. 
This  kind  of  discharge,  from  the  vault,  was  originally  observed  by 
VOL.  II.  0 
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Delamotte,  in  the  case  of  a  child  seven  years  old;  a  wound  on  the 
forehead,  leading  deep  into  the  skull,  gave  exit  to  a  large  amount  of 
watery  fluid,  which  flowed  more  freely  whenever  the  child  was  made 
to  blow  his  nose.  Other  instances  have  since  been  noticed  in  the 
practice  of  modern  Surgeons. 

Causes  and  their  Effects. — Direct  violence  is  almost  invariably  the 
only  cause  of  fractures  of  the  cranium  in  its  vault,  an  etiological  dis- 
tinction as  compared  with  fractures  of  the  base.  Falls  on  the  head, 
and  blows  with  almost  every  kind  of  weapon,  or  gunshot  injury,  as 
a  bullet-wound,  represent  the  occasions  of  direct  violence.  In  a  case 
of  suicide,  by  firing  a  pistol  into  the  mouth,  I  found  that  the  ball  had 
penetrated  the  base  of  the  skull,  and,  passing  through  the  brain,  struck 
the  roof  of  the  skull ;  fracturing  the  inner  table,  and  raising  the  outer, 
it  fell  back  into  the  substance  of  the  brain. 

The  relative  resistance  of  the  external  and  internal  tables  to  direct 
violence,  has  been  much  discussed ;  and  especially  in  the  bearing  of  this 
question  on  the  production  of  incomplete  fracture,  as  of  the  inner  table 
alone.  It  has  been  said  that  the  inner  table  is  more  apt  to  be  broken  ; 
and  that  this  comparative  liability  is  owing  to  its  greater  brittleness, 
and  lesser  extent  of  surface, — the  outer  table  having  greater  elasticity, 
and  a  wider  expanse  of  surface,  it  allows  of  interstitial  stretching  Avith- 
out  fracture,  while  the  unyielding  texture  of  the  inner  or  vitreous 
table  breaks  abruptly.  But  the  results  of  Mr.  Teevan's  experiments, 
by  artificially  producing  fractures  of  the  skull,  in  the  dead  subject, 
seem  to  conclusively  disprove  both  these  explanations.  For  when  direct 
violence  is  applied  to  the  inner  surface  of  the  skull,  to  the  plate  of  bone 
alleged  to  be  most  liable  to  fracture,  the  outer  table  can  thus  be  broken, 
without  any  fracture  of  the  inner.  In  a  case  of  suicide,  by  firing 
a  pistol  into  the  mouth,  the  frontal  bone  received  this  form  of  injury  ; 
there  was  only  a  black  mark  produced  where  the  ball  struck  the  inside 
of  this  bone,  while  the  outer  table  sustained  a  stari'ed,  fissured  fracture. 
This  notable  specimen  is  in  the  Museum  of  Guy's  Hospital ;  and  Mr. 
Teevan  fairly  adduces  it  as  an  instance  of  accidental  injur}^  corrobo- 
rating his  experiments.  It  would  appear  that,  in  the  ordinary  appli- 
cation of  direct  violence  to  the  outside  of  the  skull,  the  external  table 
is  compressed,  and  the  inner  plate  stretched,  at  that  spot ;  so  that 
fracture  takes  place  just  as  when  a  stick  is  bent  across  the  knee,  the 
fibres  yielding  first,  not  on  the  aspect  of  compi'ession,  but  on  the  side 
of  extension. 

J.TX  punctured  or  penetrating  fractures  of  the  skull,  the  injury  may 
be  caused  by  a  sharp-pointed  instrument,  as  a  spike  or  bayonet,  or  by 
a  bullet  in  gunshot  wound.  The  relatively  greater  size  of  the  aper- 
ture of  exit — in  either  table  of  the  skull,  as  the  case  may  be — is  au 
important  fact ;  whether  from  a  surgical  point  of  view,  or  with  refei*- 
ence  to  medico-legal  inquiry.  This  peculiarity  has  been  explained 
in  two  ways.  It  has  been  urged  that,  in  a  penetrating  fracture 
of  the  sku.ll,  the  proximal  plate  of  bone  suffers  less,  owing  to  the 
support  afforded  by  the  distal  plate ;  and  thence  the  larger  size  of 
the  aperture  in  this  plate.  But  Mr.  Teevan's  numerous  experiments, 
respecting  this  question  also,  tend  to  a  different  conclusion;  that 
while  the  aperture  of  entry  is  produced  by  the  penetrating  body  only, 
the  aperture  of  exit,  in  the  distal  plate,  is  made  larger  by  the  additional 
bulk  of  the  fragments  of  bone  driven  in  from  the  proximal  table  and 
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Fig.  677.* 


diploe.  Consequently,  the  distal  aperture  was  found  to  be  larger, — • 
whether  on  the  inner  or  the  outer  surface  of  the  skull,  according  to 
the  application  of  the  force  on  either  surface ;  the  table  last  struck,  or 
to  which  the  force  reaches  secondarily,  is  invariably  most  widely 
fractured.  When,  therefore,  the  apparent  support  of  the  distal  table 
was  removed,  by  excising  any  portion  of  the  bone  on  that  surface  of 
the  skull,  a  bullet  fired  through  the  single  plate  produced,  still,  only  a 
small,  clean  apei'ture. 

The  accompanying  lesions  of  fracture  in  the  vault  of  the  skull  are 
various.  In  addixion  to  ivound  of  the  scalp,  occipito-fi'ontalis  muscle, 
and  pericranium  or  periosteum,  extravasation  of  blood  may  take  place 
beneath  either  of  these  integuments — parts  external  to  the  vault  of 
the  cranium.  Thns,  extra-cranial  extravasation  is  found  in  one,  or 
more,  of  three  situations  :  between  the  scalp  and  the  tendon  of  the 
occipito-frontalis  mnscle,  between  that  muscle  and  the  pericranium,  or 
between  that  membrane  and  the  bone.  The  shull,  brain,  and  its  mem- 
branes may  be  severally  and  similarly  involved,  as  extensions  of  the 
fracture-injury  to  the  contents  of  the  cranial  cavity.  These  effects 
are  produced,  principally,  by  depressed  fracture.  They  are  separation 
of  the  dura  mater  from  the  interior  of  the 
cranium,  wound  of  this  membrane,  of  the 
arachnoid,  pia  mater,  and  laceration  of  the 
brain ;  extravasation  of  blood  in  the  diploe 
of  the  skull,  or  between  the  bone  and  dura 
mater  (Fig.  677)  ;  or  into  the  cavity  of  the 
arachnoid ;  or  beneath  the  arachnoid  and  in 
the  pia  mater ;  or  into  the  substance,  and 
ventricles  of  the  brain.  ISTo  certain  relation 
exists  between  these  effects  and  the  extent 
of  depression.  Hence  also  the  want  of  any 
certain  correspondence  between  the  symp- 
toms of  compression  and  the  depression ; 
those  symptoms  being  slight,  perhaps,  with  considerable  depression, 
and  severe  with  slight  depression. 

The  source  of  hjenaorrhage  varies.  Extravasation  between  the  bone 
and  dura  mater  may  proceed  from  the  small 
vessels  passing  from  one  to  the  other,  or 
from  some  of  the  large  vessels  lodged  in 
the  grooves  on  the  inner  surface  of  the 
skull.  The  former  extravasations — observes 
Hewett — are,  generally,  of  small  size ;  but 
the  latter  may  be  veiy  extensive,  widely 
separating  the  membrane  from  the  bone  over 
the  greater  part  of  one  side  of  the  skull. 
The  middle  meningeal  artery  is  the  source 
of  these  large  extravasations,  in  the  majority 
of  cases  (Fig.  678).  It  was  so  in  twenty- 
seven   out    of    thirty-one    cases.       One    of 

*  Eoyal  Free  Hospital. 

t  St.  George's  Hospital  Mas.,  1,  248.  Depressed  fracture  of  right  parietal 
bone,  of  circular  shape,  and  about  the  size  of  a  crown-piece,  encroaching  on  the 
squamo-parietal  suture.  The  depressed  portion,  in  the  form  of  three  angular 
pieces,  two  of  which  are  attached  circumferentially,  was  attended  with  compression 
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the  large  venous  sinuses  may  be  the  source  of  extravasation,  and 
the  latei-al  sinus  more  commonly  than  any  other  sinus.  Tlie  longi- 
tudinal sinus  -was  involved  in  the  case  from  Avhich  the  specimen  is 
here  shown  (Fig.  679).  The  situation  of  extravasation  from  the 
middle  meningeal  artery  is  usually  regarded  as  the  anterior  inferior 

angle  of  the  parietal  bone ;  but  extensive 
Fig.  679.*  extravasations  may  arise  from  this  vessel, 

or  some  of  its  branches,  over  nearly  the 
whole  of  the  lateral  surface  of  the  skull. 
So  also,  with  fracture  of  the  base  of  the 
skull,  extravasations  from  this  source  are 
common. 

Intra-cranial  extravasation  is  attended 
with  Compression  of  the  brain ;  denoted 
by  more  or  less  complete  suspension  of  the 
cerebral  functions  of  consciousness,  sensa- 
tion, and  voluntary  motion.  But — unlike 
the  immediate  compression  by  depressed 
fracture — these  symptoms  supervene  after 
an  interval,  however  short:  during  which 
consciousness  may  have  been  more  or  less  completely  regained.  The 
patient  again  becomes  insensible,  gradually,  as  extravasation  proceeds  ; 
the  breathing,  slow,  laboured,  and  prolonged,  is  usually  accompanied 
with  a  stertorous  or  snoring  noise,  and  puffing  blowing  of  the  lips,  or 
whiffing  expirations  from  the  corner  of  the  mouth  ;  while  the  pulse 
falls  usually,  to  slow,  full,  and  laboured  strokes,  as  felt  under  the 
finger;  the  pupils. are  found  to  be  dilated,  sometimes  contracted,  or 
one  may  be  contracted  and  the  other  dilated,  but  they  are  always 
insensible  to  light,  and  the  eyes  fixed,  perhaps  upturned,  or  with  a 
squint  inwards  or  outwards.  But  the  progressive  insensibility,  and 
peculiar  breathing,  will  first  attract  attention  ;  and  when  some  con- 
sciousness remains  or  returns,  paralysis  will  be  found  to  have  occurred 
on  the  side  opposite  to  the  injury  and  extravasation  ;  this  hemiplegia 
being  attended  perhaps  with  convulsive  t-\vitchings  of  the  muscles, 
on  that  side  ;  while,  on  the  other  side,  the  limbs  are  drawn  up.  Then 
also,  the  urine  is  retained,  and  the  faeces  are  discharged  involuntarily. 
The  entire  absence  of  compression-symptoms  from  the  beginning 
is,  however,  quite  exceptional,  according  to  the  considerable  expe- 
rience of  Mr.  Le  Gros  Clark, — especially  when  the  extravasation  is 
between  the  dura  mater  and  vault  of  the  skull,  in  which  case  the 
symptoms  are  primary.  With  regard  to  the  seat  of  extravasation,  no 
accurate  diagnosis  can  be  drawn  from  the  more  or  less  pronounced 
character  of  the  compression-symptoms. 

Consequences. — (1.)  Extravasated  blood  remains  infiltrated,  or  be- 
comes encysted  and  undergoes  changes  of  spissitude  and  colour.  In 
either  of  the  three  situations  of  extra-cranial  extravasation,  the  pri- 


of  the  brain  to  the  depth  of  half  an  inch.  At  the  P-M.,  a  large  abscess  was  found 
excavating  the  outer  part  of  the  middle  lobe,  reaching  from  the  surface  to  the 
wall  of  the  ventricle,  and  from  the  base  to  within  half  an  inch  of  the  roof  of  the 
hemisphere. 

*  St.  George's  Hosp.  Mus.,  1,  3.  Extensive  fracture  of  the  frontal  bone  on  the 
right  side,  and  involving,  apparently,  the  longitudinal  sinus.  Removal  of  depressed 
portion  of  bone,  by  trephine  and  Hey's  saw.     The  skull  is  that  of  a  young  subject. 
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mary  condition,  or  this  alteration,  may  be  found.  But  witli  intra- 
cranial extravasation,  blood  effused  between  the  dura  mater  and  bone, 
or  in  the  pia  mater,  never  seems  to  become  encysted ;  while  in  the 
cavity  of  the  arachnoid,  it  is  liable,  even  prone,  to  acquire  a  perfect 
cyst,  if  the  extravasation  be  large,  or  to  form  tough  membranes ; 
such  cyst  or  membrane  becoming  provided  with  blood-vessels.  These 
changes  are,  however,  the  work  of  time. 

(2.)  Inflammation,  with  lymph  and  pus-formation  within  the 
cranium,  is  always  liable  to  supervene,  in  consequence  of  fracture,  and 
in  the  same  situations  as  intra-cranial  extravasation  may  occur ; 
namely,  in  the  diploe  of  the  skull,  between  the  bone  and  dura  mater, 
in  the  cavity  of  the  arachnoid,  beneath  the  arachnoid  and  in  the  pia 
mater,  and  in  the  substance  of  the  brain. 

Symptoms  of  inflammation  affecting'  the  bone,  the  membranes,  or 
the  brain,  are  followed  by  symptoms  of  Covipression,  as  lymph  and 
pus-formation  supervene.  But— as  with  extravasation — -an  interval  of 
time  elapses  between  the  fracture  and  these  symptoms ;  an  interval 
of  longer  duration,  usually  several  days,  during  which,  however,  in- 
flammatory symptoms  prevail,  instead  of  consciousness  returning.  The 
symptoms,  therefore,  run  their  course  in  two  distinct  stages ;  cerebral 
excitement,  followed  by  stupor  from  compression.  The  patient  com- 
plains of  headache,  becomes  restless,  and  feverish, — as  denoted  by  a 
rapid,  bounding,  hard  pulse,  and  hot,  dry  skin.  Contraction  of  the 
pupils,  with  intolerance  of  light  and  sound,  may  also  be  noticed. 
Soon,  wandering  or  delirium  sets  in,  sickness,  and  perhaps  convulsions  ; 
but  the  agitation  of  manner,  the  wild,  glistening  eyes,  with  injected 
conjunctivae,  flushed  face,  and  throbbing  carotids,  alike  betoken  the 
excited  state  of  the  cerebral  circulation.  The  second  stage  presents 
a  singular  contrast ;  drowsiness,  stupor,  and  coma,  with  stertorous 
breathing,  a  slow,  labouring  pulse,  and  dilated  state  of  the  pupils, 
together  indicate  that  effusion  has  supervened,  and  compression  of  the 
brain ;  which  may  be  attended  with  paralysis,  convulsive  twitchings 
of  the  voluntary  muscles,  and  relaxation  of  the  sphincters.  Rigors 
announce  suppuration. 

"  The  slow  '  cerebral  pulse '  is  generally  associated  ^^^th  good  arterial 
tone,  and  is  non-dicrotic,  the  arteries  being  contracted  rather  than 
relaxed.      The    systole    is    of    normal  ^ 

length  ;  it  is  the  diastole  that  is  pro- 
longed "  (Fig.  680). 

(3.)  Pycemia,  consequent  on  frac- 
ture of  the  skull,  is  mostly  connected 
with  inflammation  and  suppuration  of 
the  diploe,  implicating  some  of  the 
numerous  and  large  venous  sinuses  in 
the  bone. 

(4.)  Necrosis  and  exfoliation  not  unfrequently  result  from  gunshot 
fracture,  affecting  the  outer  table  alone,  or  involving  the  whole  thick- 
ness of  the  skull,  and  even  extensive  portions  of  bone  have  been 
detached. 

Treatment. — Fractures  of  the  skull  assume  importance,  wholly  in 
their  relation  to  hrain-symptoms  ;  whether  by  the  concomitant  cerebral 
concussion,  or,  by  the  supervention  of  compression,   owing  to  intra- 
*  Pulse  after  injury  to  the  Lead  ;  48  per  minute.     By  Dr.  Mahonr.ed. 
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cranial  extravasation  of  blood,  or  to  inflammation,  leading  to  effusion 
and  suppuration. 

Concussion  is  naturally  followed  hj  reaction  ;  and  although,  patho- 
logicalh-  speaking,  there  maybe  an  interval,  of  however  short  duration, 
betAveen  the  occurrence  of  fracture  with  concussion,  and  the  supci"- 
vention  of  extravasation,  yet  the  insensibility  arising  from  the  former 
stage  often  merges  into  that  of  the  latter.  In  practice,  therefore,  the 
Surgeon  cannot  be  too  cautious  not  to  provoke  extravasation,  by  the 
injudicious  use  of  stimulants.  Warmth  to  the  surface,  by  enveloping 
the  patient  in  blankets,  with  bottles  of  hot  water  to  the  feet,  and 
in  the  axillae,  will  prove  sufficient ;  ex-cept  in  cases  of  extreme  depres- 
sion of  the  circulation.  Then,  watching  the  restoration  of  the  pulse, 
attention  should  be  directed  to  the  prevention  of  extravasation,  by  the 
prompt  adoption  of  repressive  measures.  It  will  be  better  to  err  on 
the  safe  side  of  early  interference.  The  patient's  head  should  be  shaved 
and  elevated  ;  and  the  circulation  reduced  by  the  application  of  an  ice- 
bag  to  the  head,  coupled  with  the  depletory  action  of  purgatives.  I 
believe  an  enema  of  turpentine  and  gruel  to  be  most  efficacious ; 
acting  partly  as  a  derivative  from  the  brain.  Blood-letting  .should 
be  had  recourse  to  as  the  pulse  rises  toicards  high  reaction,  with  the 
view  of  keeping  the  circulation  in  check,  but  not  so  as  to  throw  the 
patient  back  into  a  state  of  depression.  Extreme  depression  of  the 
circulation  is  succeeded  by  extreme  reaction  ;  and  hence  the  propriety 
of  very  cautious  administration  of  stimulants,  and  timely  recourse  to 
blood-letting  ;  either  measure  being  indicated  and  regulated  by  the 
state  of  the  pulse.  Venesection  will  make  a  more  decided  impression 
on  the  general  circulation,  than  cupping  on  the  nape  of  the  neck. 

When  extravasation  does  not  occur, — when  the  patient  does  not 
lapse  again  into  a  state  of  insensibility, — with  reaction  from  con- 
cussion, congestion  of  the  cerebral  vessels  often  remains  ;  and  thence 
the  liability  to  intra-cranial  inflammation.  The  same  precautionary 
measures  must  still  be  directed  towards  keeping  the  circulation  in 
check.  Cold  to  the  shaved  head,  depletory  purgation,  with  a  mode- 
rated diet,  and  perfect  rest,  may  prevent  the  development  of  inflam- 
mation. On  the  accession  of  the  first  symptoms — headache,  sleepless- 
ness, and  feverish  excitement — then,  again,  blood-letting  will  become 
a  jtistifiable  resource ;  the  Surgeon  still  watching  its  permanent  effect, 
not  so  much  on  the  pulse,  as  in  relation  to  the  brain-symptoms.  Topical 
bleeding  may  suffice,  by  leeches  to  the  temples,  or  cupping  on  the  back 
of  the  neck ;  or  venesection,  by  small  and  repeated  bleedings,  rather 
than  one  large  loss  of  blood.  A  depletory  and  sedative  action  on  the 
circulation  may  be  maintained  by  antimonial  salines ;  while  the  old- 
fashioned  pill  of  calomel  and  opium  will  certainly  prove  beneficial, 
when  its  influence  is  carried  to  slight  salivation.  Subsequently^  a 
continued  derivation  from  the  head  should  be  secured  by  blistering, 
dressed  with  savine  ointment ;  while  tonic  and  supporting'  mea.sures 
are  gradually  adopted,  to  renovate  the  general  health. 

Such  is  the  course  of  treatment,  with  reference  to  brain-symptoms, 
as  incidental  to  fractures  of  the  skull ;  as  arising  from  other  and 
various  causes,  the  general  pathology  and  treatment  of  these  cerebral 
affections  will  be  fully  considered  under  the  titles  Concussion,  Com- 
pression, and  Traumatic  Inflammation  of  the  Brain  and  its  Membranes. 

Eepair. —  Fracture  of  the  vault  of  the  skull  may  undergo  repaii-. 
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either  by  ossific  unioii,  or  by  the  formation  o£  a  membrane  which 
becomes  the  seat  of  ossification, — thus  closing  in  a  large  aperture. 
Both  these  modes  of  reparation  are  well  illustrated  by  two  remarkable 
specimens  (Figs.  681,  682).  (a.)  Old  fracture  of  frontal  bone,  with 
depression ;  and  firm  osseous  imion.  The  depressed  portion  of  bone  is 
the  size  of  a  crown-piece,  and  presents  a  double  edge  above,  as  of 
two  steps.  The  depression  externally  more  than  equals  the  entire 
thickness  of  the  skull;  and  internally — not  shown — the  projection  is 
very  well  marked.  A  dissecting-room  specimeo,  with  no  previous 
history,      (b.)  Fracture  of  the  left  parietal  bone,  and  extensive  removal 


Fig.  681.  {a.y 


Fig.  682.  (6.)t 


of  a  portion  of  the  bone.      Re- 
paration, by  the  formation  oE  a 

layer  of  new  bone,  proceeding  from  the  end  of  the  fracture,  and  nearly 
closing  up  the  large  aperture,  except  in  one  or  two  parts,  where  the 
dura  mater  alone  covers  the  cerebral  hemisphere.  The  patient  lived 
forty-five  years  after  the  injury. 

The  question  of  operative  interference  turns  partly  on  the  presence, 
or  absence,  of  Compression- symptoms  ;  but  principally  on  the  pre- 
sence, or  absence,  of  Compound  fracture — a  wound  leading  to  the 
seat  of  fracture. 

The  rules  of  treatment  are,  for  the  most  part,  thus  expressed  by 
Sir  Prescott  Hewett ;  and  which  are  in  accordance  with  the  soundest 
judgment,  as  well  as  the  largest  experience  : — 

Linear  fracture  or  fissure,  unaccompanied  by  brain-symptoms,  even 
although  compound,  should  not  be  interfered  wdth ;  the  wound  must 
be  treated  according  to  circumstances,  and  the  case  carefully  watched 
for  some  time. 

Comminuted  fracture,  even  with  depression  of  the  fragments,  but 
unaccompanied  with  symptoms  and  a  wound,  should  not  be  interfered 
with.  It  is  now  an  established  rule  in  our  Metropolitan  Hospitals, 
that  Simple  fractures,  with  depression  but  without  symptoms,  are  to  be 
left  alone.  The  depression  may  be  so  marked  as  to  be  easily  detected  ; 
but  so  long  as  there  are  no  symptoms,  all  operative  interference,  of 
whatsoever  kind,  should  carefully  be  avoided. 

Compound  fracture,  with  depression,  although  unattended  with 
symptoms,  justifies  recourse  to  operation,  and  without  delay.  This 
rule  was  inculcated  by  Sir  A.  Cooper  and  Sir  B.  Brodie,  to  prevent 
intra-cranial  suppuration  consequent  on  this  condition  of  fracture. 
The  former  authority  observes :  "  The  elevation  of  the  bone  is  never 
followed  by  any  mischief ;  but  if  you  do  not  raise  it,  and  inflammation 
*  St.  George's  Hosp.  Mus.,  13.3.  f  Univ.  Coll.  Mus.,  114. 


200  SPECIAL    PATHOLOGY    AND    SURGERY. 

follows,  it  will  then  be  too  late  to  attempt  to  save  the  life  of  the 
patietit."  On  the  other  hand,  the  presence  of  symptoms  in  this  condi- 
tion of  fracture  is  the  only  wai*rant  for  operative  interference,  in  the 
experience  of  Sir  Philip  Crampton.  "  In  Dublin,"' he  remarks,  "we 
conform  generally  to  the  rule  originally  laid  down  by  Dease,  who 
preceded  Desault  by  many  years  ;  that  in  fracture  of  the  skull  with 
depressed  bone,  whether  complicated  by  iconnd  of  the  scalp  or  other- 
wise, no  attempt  should  be  made  to  raise  the  depressed  bone,  unless 
verv  decided  symptoms  be  present  of  compressed  or  irritated  brain." 

More  recently,  ]Mr.  J.  Hutchinson's  observations  lead  to  the  con- 
clusion that  the  question  of  operative  interference  in  fracture  of  the 
skull  vault,  should  turn  only  on  the  compound  or  simple  nature  of  the 
fracture — whether  depressed  or  not,  and  with  or  without  compression- 
symptoms  ;  the  admission  or  exclusion  of  air — according  to  the 
injury — alone  determining  whether  or  not  the  Surgeon  should  elevate 
depressed  bone,  and  thus  remove  compression,  or  remove  an  unde- 
pressed portion  of  bone,  to  prevent  the  otherwise  almost  ine-^-itable 
accumulation  of  pus,  as  a  consequent  cause  of  compression.  This,  at 
least,  is  the  principle  of  practice  which  my  own  experience  would 
indicate,  as  to  the  propriety  of  operation  under  these  circumstances. 

Punctured  fracture — sharp  splinters  of  the  inner  table  being  driven 
in,  albeit  without  symptoms — most  imperatively  demands  operative 
interference. 

But  certain  exceptional  conditions  of  ordinary  compound  fracture 
may  be  noticed.  A  slight  depression,  especially  when  it  corresponds  to 
the  thicker  part  of  the  injured  bone,  does  not  require  an  immediate 
operation.  A  deep  driving-in  of  the  bone  over  the  fi-ontal  sinuses  is 
another  exception  ;  always  remembering  that  these  sinuses  do  not  begin 
to  form  until  several  years  after  birth.  A  compound  fracture  with 
depression,  but  without  symptoms  of  inflammation,  some  days  after  the 
accident,  should  not  be  submitted  to  operation ;  and  the  less  so,  if  the 
depression  is  broad,  and  the  fracture  comminuted.  Such  a  condition 
may  proceed  to  recovery  without  any  intra-cranial  inflammation.  So 
far,  tlien,  respecting  fractures  of  the  skull  icithout  brain-symptoms,  in 
regard  to  their  rules  of  treatment. 

Depressed  fractui^es,  accompanied  icith  primary  brain-symptoms, 
may  be  thus  represented : — Simple  fracture,  with  the  symptoms  not 
very  urgent,  justifies  the  postponement  of  operation;  but  if  there  be 
urgent  symptoms,  prompt  interference  is  the  rule  to  be  observed. 

Compound  fracture  depressed,  and  with  symptoms,  assuredly  de- 
mands immediate  interference.  It  may  or  may  not  prove  successful, 
according  to  the  urgency  of  the  symptoms,  owing  rather  to  extravasa- 
tion of  blood,  or  brain-lesion,  than  depending  on  the  fracture-depression. 

The  question  of  operation  in  depressed  fractures,  when  seated  over 
one  of  the  venous  sinuses,  should,  I  think,  be  determined  by  the 
general  considerations  already  referred  to,  irrespective  of  this  apparent 
complication.  Thus,  I  once  removed  a  triangular  piece  of  bone,  two 
inches  long-,  and  one  inch  at  the  base  ;  this  fragment  lying  detached 
and  impacted  under  the  parietal  bone,  adjoining  the  longitudinal  sinus. 
The  symptoms  of  depression  were  so  much  relieved,  that  the  patient, 
who  had  been  partly  aphasic,  now  expressed  himself  as  feeling  "a 
hnndi'ed  times  better."  Hemiplegia,  on  the  right  side,  was  relieved ; 
but  death  ensued  from  exhaustion  in  the  course  of  ten  days. 
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From  tlie  results  collected  hj  Mr.  John  Adams,  it  appears  that 
out  of  77  cases  of  compound  fracture,  29  recovered,  and  48  proved 
fatal ;  26  were  not  subjected  to  surgical  interference — of  these  18 
recovered,  and  8  died;  51  were  operated  on,  and  of  these  11  recovered, 
and  40  died.  The  experience  of  American  Surgeons  *  has,  however, 
been  far  more  favourable ;  for  in  26  depressed  fractures,  not  caused 
by  gunshot  wound,  the  results  of  the  removal  of  fragments  and 
trephining  were  complete  recovery  in  4  cases,  partial  recovery  in  8, 
and  deatb  in  14  cases,  or  about  the  proportion  of  1  in  2. 

In  childhood,  a  depressed  piece  of  bone  does  not  generally  produce 
the  serious  results  whicb  are  commonly  noticed  in  the  adult.  The 
postponement  of  elevation  or  trephining  is,  therefore,  allowable  ;  when 
in  an  adult  the  operation  should  be  performed  at  once. 

These  conditional  rules  of  modern  treatment  respecting  fractures 
of  the  skull,  have  entirely  superseded  the  indiscriminate  recourse  to 
operation,  which  formerly  prevailed,  both,  in  this  country  and  on  the 
Continent ;  a  reform  which  dates  from  tbe  criticism  of  John  Bell  on 
the  almost  incredible  records  of  the  past,  and  which,  were  satirized  by 
the  humorous  precept  of  Hudibras  :— 


"  The  free  trepanning  of  the  sknll, 
As  often  as  the  moon's  at  full ! " 


■Structured  Conditions.- 


FiG.  683.t 


(2.)  FRACXrEE  OF  THE  BaSB  OF  THE  SkULL. 

Commonly  a  fissured  or  radiated  frac- 
ture, there  is  little  or  no  displacement, 
the  bones  being  nearly  immovable.  The 
fracture  may  be  situated  in  either  tke 
middle  (Fig.  683),  posterior,  or  anterior 
fossa  of  the  base,  and  generally  in  this 
order  of  occurrence — the  fissure  passing 
through  the  petrous  portion  of  the  tem- 
poral bone,  or  into  the  foramen  magnum. 
Two  fossa?  may  be  implicated ;  as  the 
middle  and  posterior,  in  fifteen  cases 
out  of  twenty-nine  ;  or  the  middle  and 
anterior,  in  the  remaining  fourteen  cases. 
All  three  fossae  may  be  implicated  con- 
currently ;  but  this  happened  in  only  ten 
cases  in  ten  years. 

Symptoms  and  Diagnosis. — The  only 
peculiar  and  reliable  symptoms  of  frac- 

*  "Med.  and  Surg.  History  of  the  War  of  the  Eebellion,"  by  G.  A.  Otis, 
Assistant  Surgeon,  under  the  direction  of  Joseph  K.  Barnes,  Surgeon-General, 
United  States  Army,  1870,  Part  I.  vol.  ii. 

t  St.  George's  Hosp.  Mus.,  1,  25. — Fracture  in  the  middle  fossce  of  the  base  of 
the  skull.  The  fracture  commenced  on  the  right  side,  in  the  parietal  bone,  about 
an  inch  from  the  occipito-parietal  suture;  it  ran  forwards  for  about  an  inch  and 
then  turned  downwards,  passing  through  the  mastoid  portion  of  the  temporal  bone, 
through  the  external  auditory  foramen,  the  spheno-temporal  suture,  and  the  junction 
of  the  body  of  the  sphenoid  with  the  basilar  portion  of  the  occipital  bone ;  then 
almost  in  the  same  direction  upwards  on  the  left  side,  and  terminated  in  the  left 
parietal  bone,  rather  lower  and  further  forwards  than  on  the  right  side.  When  the 
sknll-cap  was  removed,  the  anterior  half  of  the  base  readily  moved  on  the  posterior. 
This  extensive  injury  was  produced  by  a  cart-wheel  passing  over  the  head,  com- 
pressing the  cranium ;  and  the  patient  died  almost  immediately. 
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tnve  of  the  base  are  the  escape  of  some  of  the  contents  of  the 
skull :  blood,  thronq;h  the  ears,  nose,  and  mouth,  or  into  the  orbit ;  a 
serous  flu  ill,  probably  the  cerebro-spinal  fluid,  from  the  ears  or  nose;  or 
brain-suhsfnuce  possibly  ;  accompanied  with  special  symptoms  of  injury 
to  the  cranial  nerves  as  they  emerge  froni  the  skull.  Thus  loss  of 
smell  or  of  sight,  facial  paralysis  and  deafness,  pharyngeal  paralysis 
and  aphonia,  may  severally  be  indicative  of  fracture  of  the  base ; 
although  the  same  symptoms  may  also  occur  from  injury  to  the  brain, 
Avithout  fracture. 

Compression-symptoms  are  often  absent  with  extravasation,  in 
fracture  of  the  base  ;  displacement  of  the  subarachnoid. fluid  allowing 
room  for  the  collection  of  blood,  either  between  the  dura  mater  and 
bone,  or  commonly  in  the  cavity  of  the  arachnoid. 

But  all  the  symptoms  vary  with  the  sitnatlon  of  the  fracture. 
In  the  middle  fossa,  there  is  probably  fracture  of  the  petrous  por- 
tion of  the  temporal  bone,  with  rupture  of  the  tympanum  (Fig.  684), 
and   thence  the   escape  of  waterj-  fluid,  or  blood,  from  the  ear.     A 

copious  discharge  of  watery  fluid  from 
'°'  the  ear,  immediately  after  theaccident, 

leaves  no  doubt  that  such  is  the  nature 
of  the  injury.  A  copious  and  pro- 
longed bleeding  from  the  ear,  followed 
by  a  watery  discharge,  also  indicates 
the  same  injury — fracture  of  the 
petrous  bone.  Mr.  Clement  Lucas 
has  drawn  attention  to  the  fact  that 
occasionally  there  may  be  a  collection 
of  this  fluid  under  the  scalp ;  and 
he  records  two  cases.  (Guy's  Hosp.  Reports,  1881-82.)  This  peculiar 
condition  is  connected,  I  believe  invariably,  w^ith  injury  of  the  cor- 
responding ventricle.  A  discharge  of  blood,  neither  copious  nor  pro- 
longed, followed  by  watery  discharge,  varying  in  the  time  of  its 
appearance  and  its  quantity,  renders  the  diagnosis  doubtful.  The 
discharge  of  blood  is — according  to  recent  experience,  Sir  Prescott 
Hewett  affirms — certainly  not  of  a  character  to  warrant  the  diagnosis 
of  fracture  of  the  petrous  bone ;  while  a  watery  discharge  may  occur 
a  few  hours  after  the  accident,  and  may  even  be  profuse  in  quantity, 
and  yet  there  be  no  fractui-e.  In  the  'posterior  fossa,  fracture  is  more 
obscure  ;  unless  it  extend  into  the  petrous  bone.  But  posterior  frac- 
tures of  the  base  are  sometimes  attended  with  extravasation  of  blood 
from  the  large  venous  sinuses  into  the  cellular  tissue  of  the  mastoid 
region,  or  at  the  back  of  the  head.  In  the  anterior  fossa,  fracture  is 
attended  with  extravasation  of  blood  into  the  orbit,  thence  under  the 

*  St.  George's  Hosp.  Mus.,  1,  243.  Fi-actnro  of  the  petrous  portion  of  left 
temporal  bone,  through  the  internal  auditory  foramen  ;  the  fracture  also  forms  one 
of  the  boundaries  of  the  preparation.  There  was  a  line  of  fracture  transversely 
across  the  left  middle  fossa,  reaching  from  the  squamous  part  of  the  temporal  to  the 
body  of  the  sphenoid  ;  and  a  smaller  fracture  passed  at  right  angles  to  this,  througli 
the  petrous  bone.  The  lower  part  of  the  brain  was  contused,  and  there  was  evi- 
dence of  meningitis.  The  patient,  a  man  aged  thirty,  had  fallen  downstairs,  striking 
the  right  side  of  the  head.  On  admission  to  the  Hospital,  half  an  hour  later,  ho  was 
insensible,  and  bled  from  the  ear  and  nose.  The  pupils  were  dilated  and  sluggish. 
Next  day,  a  copioits  watery  discharge  commenced  from  the  left  ear,  and  continued 
for  three  days,  when  death  occurred,  preceded  by  deliriuni  and  convulsions. 
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ocular  conjnnctiTa.  and  eyelids — the  lower  one  first,  in  most  cases. 
Hemorrhage  from  the  nose,  also,  not  nnfrequently  occurs.  But  frac- 
ture in  this  fossa  may  exist  without  any  extravasation  under  the  ocular 
conjunctiva,  or  with  only  discolouration  of  the  lids  ;  and  then  the 
fracture,  however  extensive,  cannot  be  diagnosed.  Extravasation  in 
both  these  situations  may  also  arise  from  fractiire  of  the  superior 
maxillary  or  malar  bones  ;  and  hemorrhage  from  the  nose  may  pro- 
ceed from  fracture  of  the  nasal  bone — a  broken  nose.  The  appearance 
of  the  eyelid  is,  however,  more  likely  to  be  mistaken  for  that  of  an 
ordinary  "black-eye,"  as  if  from  contusion  of  the  cheek, — a  blow  or 
fall  on  this  part.  For,  whether  produced  by  cranial  fracture,  or  by 
contusion  only,  in  both  cases  there  is  considerable  swelling  and  pur- 
plish discolouration,  but  with  this  difference  :  in  the  one  case,  the 
extravasation,  being  subciitaneous,  looks  shaded  by  the  skin ;  while 
the  other  presents  the  familiar  appearance  of  blood  partly  in  the  skin, 
as  the  ecchymosis  of  a  bruise.  Bleeding  from  the  nose  is  also  often 
unconnected  with  any  fracture,  cranial  or  nasal ;  but  may  arise  fi-om 
a  blow,  or  other  cause  of  contusion  and  traumatic  epistaxis. 

The  source  of  the  blood  in  any  case  is  uncertain  ;  the  fracture  must 
involve  some  of  the  large  vascular  channels  lying  at  the  base,  and  also 
open  up  a  way  for  the  escape  of  blood  externally.  Either  or  both  these 
effects  not  being  produced,  very  extensive  fracture  may  exist,  undis- 
covered diiring  life.  In  fracture  involving  the  middle  fossa,  the  middle 
meningeal  artery  may  be  ruptured  in  any  part  of  its  course  between 
the  foramen  spinosum  and  the  anterior  inferior  angle  of  the  parietal 
bone. 

The  blood  is  either  arterial .  or  venous.  Thus,  fracture  in  the 
anterior  fossa,  involving  the  orbital  plates  of  the  frontal  and  extending 
into  the  sphenoid  bone,  will  lay  open  the  venous  sinuses,  or  the 
ophthalmic  artery,  there  situated ;  and  more  commonly  the  former. 

Vomiting  of  blood  occurs,  when  during  haemorrhage  the  blood  has 
passed  down  the  pharynx  into  the  stomach.  Thus,  from  fracture  in 
the  anterior  fossa,  the  blood  may  trickle  back  through  the  nose  into 
the  pharynx ;  or  from  fracture  in  the  middle  fossa,  involving  the 
petrous  portion  of  the  temporal  bone,  so  as  to  open  the  tympanic 
cavity,  blood  may  find  its  way  through  the  Eustachian  tube  into  the 
pharynx ;  in  either  case,  the  blood  being  swallowed,  it  is  ejected  by  an 
occasional  vomit.  In  such  cases,  also,  some  of  the  blood  passing  into 
the  nares,  adds  to  the  nasal  hgemorrhage ;  or  bleeding,  as  if  from  the 
mouth,  occurs ;  the  blood,  not  swallowed,  is  spit  up,  or  may  even  seem 
to  be  expectorated.  Vomited  blood  is  congealed,  of  a  blackish  or 
brown  coloui',  owing  to  the  action  of  the  gastric  juice,  and  mingled 
with  the  contents  of  the  stomach. 

The  source  of  serous  fluid  has  been  disputed.  This  fluid  is  regarded 
by  some  Surgeons  as  being  merely  the  serum  of  the  blood,  exuding 
from  a  clot  after  extravasation ;  an  opinion  advocated  by  Laugier  and 
Chassaignac.  Or,  the  liquor  Cotunnii,  secreted  from  the  membrane 
of  the  labyrinth,  has  been  credited  as  the  source  of  escape.  But  the 
quantity  discharged,  sometimes  copious  and  persistent,  is  in.'econcilable 
with  either  of  these  explanations,  and  the  discharge  sometimes  escaping 
through  the  nose,  shows  the  impossibility  of  its  being  the  liquor 
Cotunnii.  That  this  serous  discharge  is  really  cerebro-spinal  fluid, 
proceeding  from  the  subarachnoid  space,  is  demonstrated  by  two  kinds 


204  SPECIAL    PATHOLOGY    AND    SURGEEY. 

of  evidence :  experimental  observation  and  chemical  examination. 
Thus,  in  a  boy  with,  fractured  base  of  the  skull,  a  small  quantity  of 
thin,  clear  fluid  was  oozing  fi'om  bis  ear ;  but  Mr.  Hilton  found  that 
a  much  greater  quantity  could  be  made  to  escape,  by  artificially  in- 
ducing congestiou  of  the  cerebi^al  circulation.  By  pressure  upon  the 
jugular  veins,  and  with  the  other  hand  closing  the  patient's  mouth 
and  nose,  so  as  to  stop  respiration,  in  a  few  moments  the  fluid  began 
to  flow  much  more  rapidly,  and  half  an  ounce  of  it  was  soon  collected. 
Then  again,  fracture  of  the  base  of  the  skull  after  death,  in  an  experi- 
ment by  M.  Robert,  immediately  produced  a  discharge  of  the  fluid 
from  the  ear,  and  which  became  abundant  and  continuous  when  the 
head  was  hung  over  the  edge  of  the  table.  The  chemical  composition 
of  this  discharge  has  been  shown  by  M.  Chatin  to  be  the  same  as  that 
of  the  cerebro-spinal  fluid  ;  it  contains  a  small  quantity  of  albumen, 
and  a  large  proportion  of  chloride  of  sodium.  M.  Claude  Bernard  has 
also  shown  that  both  fluids  contain  a  trace  of  sngar.  The  serous  dis- 
charge may  not  be  coagulable  by  heat  or  by  nitric  acid,  owing  to  the 
small  proportion  of  albumen  present ;  but  some  cloudiness,  or  whitish 
opacity,  may  be  thus  produced.  To  permit  the  escape  of  cerebro- 
spinal fluid  fi'om  the  subarachnoid  space,  the  arachnoid  membrane 
must  have  been  torn,  in  conjunction  with  the  fracture,  and  near  the 
outlet.  Thus,  as  M.  Auguste  Berard  observed,  when  this  fluid  issues 
from  the  ear,  the  reflection  of  the  arachnoid  around  the  auditory  nerve, 
in  the  internal  auditory  canal,  must  have  been  ruptured;  when  the 
nose  is  the  channel  of  escape,  the  arachnoid  prolongations  around  the 
filaments  of  the  olfactory  nerves  must  have  been  involved,  in  fracture 
of  the  cribriform  plate  of  the  ethmoid  bone.  Both  the  ear  and 
nose,  at  the  same  time,  sometimes  give  issue  to  this  fluid  ;  three 
cases  of  this  kind  having  been  met  v^dth  by  Malgaigne,  Foucard, 
and  Solly.  The  pia  mater  is  the  source  of  re-secretion  of  the  fluid 
discharged. 

The  quantity  of  this  serous  discharge  is  usually  abundant ;  although 
dropping  only  or  trickling  from  the  ear  or  nose,  it  has  amounted  to 
twenty  ounces  in  the  course  of  three  days ;  and  it  often  continues  for 
a  longer  period.  Experiments  on  animals  have  shown  how  rapidly  the 
cerebro-spinal  fluid  is  re-secreted.  This  discharge  does  not  occur  only 
in  young  persons,  with  basal  fracture  of  the  skull,  as  Robert  and 
others  believed  ;  but  more  often  in  patients  above  twenty-five  or  thirty 
years  of  age. 

A  discharge  of  hrain-substance  is  of  diagnostic  value  only  in  evidence 
of  fracture  implicating  the  cribriform  plate  of  the  ethmoid  bone, — the 
discharge  being  through  the  nostrils. 

In  the  diagnosis  of  fracture  in  the  base  of  the  skull,  the  Surgeon 
must  not  overlook  the  concurrence  of  signs  or  symptoms.  Thus,  with 
regard  to  the  petrous  bone,  as  the  seat  of  fracture ;  a  serous  or 
sero-sanguineous  discharge  from  the  ear,  in  small  quantity  and  soon 
ceasing,  might  be  the  liquor  Cotunnii,  issuing  fi'om  the  ear  itself,  but 
in  conjunction  with  auditory  and  facial  paralysis,  it  would  indicate 
fi'acture  of  the  petrous  bone. 

The  fall  of  temperature  in  fracture  of  the  base  is  sometimes  remark- 
able. In  one  case,  with  laceration  of  the  brain,  under  the  care  of  Mr. 
Le  Grros  Clark,  the  temperature  fell  to  87'4  degrees  in  one  hour  and  a 
half  after  the  injury  ;  this  being  the  lowest  temperature  observed  after 
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any  injury,  as  liitlierto  recorded.  Death  ensued  in  nine  hours,  the 
temperature  having  risen  barely  to  90  degrees  just  before  death. 

Causes,  and  their  Effects. — Indirect  violence  is  almost  invariably  the 
only  cause  of  fracture  of  the  cranium,  in  its  base.  A  heavy  blow, 
or  fall  on  the  top  of  the  head,  is  commonly  the  cause ;  but  a  fall,  the 
person  alighting  on  his  feet  or  the  buttocks,  may  be  another  mode  of 
indirect  "violence.  In  either  case,  the  cranium  is  compressed  between 
two  forces,  the  force  of  collision  on  the  vertex  and  that  of  resistance 
by  the  apex  of  the  spinal  column  :  or  the  latter  may  be  driven  inwards, 
and  the  top  of  the  head  downwards,  as  in  the  case  of  a  person  falling 
on  his  feet. 

The  production  of  fracture  by  indirect  violence,  at  the  opposite  part 
to  the  part  struck,  is  designated  fracture  by  contre-coup  or  counter- 
stroke  ;  the  cranium  yielding  laterally,  and  giving  way  at  the  oppo- 
site point  of  resistance  or  impulsion.  And  such  was  long  thought  to 
be  the  mode  in  which  fi'acture  was  produced  at  the  base  of  the  skull. 
But  more  recent  observations,  and  particularly  Dr.  Aran's  experi- 
ments, have  shown  that  generally  these  fractures  begin,  not  at  the 
base,  but  start  fi'om  the  part  of  the  vault  struck,  and  then  stretch 
round  into  the  base.  In  the  front  of  the  vault,  such  fracture  thus 
leads  to  fracture  of  the  anterior  fossa  ;  in  the  middle  or  vertex  of  the 
head,  to  fracture  of  the  middle  fossa :  and  at  the  back  of  the  head,  to 
fracture  of  the  posterior  fossa, — in  each  situation  of  fracture,  a  line 
leading  from  the  correspondiDg  part  of  the  vault.  Fracture  of  the 
base  of  the  skull  by  contre-coup  would  therefore  seem  to  be  of  very 
rare  occurrence.  Guthi-ie  agrees  with  other  modern  Surgeons  in 
discrediting  the  production  of  counter-fracture.  Direct  violence  is, 
comparatively,  very  rarely  the  caiise  of  fracture  in  any  portion  of  the 
base.  But,  at  certain  parts,  the  bones  are  thin  and  brittle,  readily 
yielding  to  any  force  directly  applied.  Such  are  the  orbits,  the  nos- 
trils, and  the  occipital  fossK.  Sharp-pointed  instruments,  as  scissors, 
or  a  tobacco-pipe,  may  penetrate  the  cranial  cavity  in  these  situations, 
and  also  injure  the  brain.  The  condyle  of  the  lower  jaw  has  even 
been  driven  into  the  middle  fossa  of  the  base.  Occasionally,  gunshot 
injury  is  a  direct  cause,  as  when  a  pistol  is  fired  into  the  mouth  with 
suicidal  intent. 

The  accompanying  lesions,  produced  by  indirect  or  direct  violence, 
arise  from  its  extension  to  the  vessels  at  the  base  of  the  brain,  to  the 
membranes,  and  brain,  or  cranial  nerves.  Hence,  extravasation  of 
blood,  the  escape  of  cerebro-spinal  fluid,  or  even  of  brain-substance, 
and  injury  to  the  nerves  emerging  from  the  skull. 

Terminations. — (1.)  Fracture  of  the  base — the  more  common  form 
of  fractures  of  the  skull — is  very  frequently  fatal.  According  to  the 
post-mortem  examinations  made  hj  Mr.  John  Adams  in  a  large  number 
of  cases,  it  may  be  inferred  that,  of  all  fatal  injuries  to  the  skull,  those 
of  fractured  base  constitute  about  80  per  cent.  (2.)  In  the  event  of 
recovery,  no  union  may  have  taken  place,  after  months  or  even  years ; 
or  union  partly  by  dense  fibrous  tissue  with  a  thin  layer  of  inlaid 
bone ;  or  bony  union,  and  throughout  the  whole  line  of  fracture.  In 
some  of  the  latter  cases,  porous  bone  has  been  found  heaped  up  along 
the  sides  of  the  line  of  fracture,  on  the  inner  aspect  of  the  skull,  and 
even  blocking  up  one  of  the  venous  sinuses.  Authentic  cases  of  re- 
covery are  recorded ;  the  patients  having  lived  for  a  variable  period  of 
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months  ov  yuai-s,  and  at  leng-tli  dying'  from  other  causes,  pre-existino' 
fracture  of  the  base  of  tlic  skull  has  been  verified  by  examination,  as 
in  thirteen  such  cases  collected  by  Hewett. 

The  prognosis  of  fractured  base  of  the  skull  is,  as  a  rule,  very 
unfavourable.  This  conclusion  is  sufficiently  attested  by  the  statistical 
results  referred  to.  But  a  correct  interpretation  of  sj-mptoms — as 
already  explained — will  enable  the  Surgeon  to  rightly  appreciate  the 
grounds  of  his  prognosis.  The  discharge  of  cerebro-spinal  fluid  from 
the  ear  or  nose  is  of  no  serious  import  in  itself ;  the  real  source  of 
danger  is  the  accompanying-  intra-cranial  lesions,  specially  of  the  mem- 
branes of  the  brain.  Fracture  of  the  vault  of  the  skull  is  occasionally 
attended  with  a  similar  discharge,  through  a  wound  of  the  scalp  ;  yet 
the  fatality  has  been  far  less.  Of  fourteen  such  cases,  gathered  from 
the  experience  of  various  Surgeons,  eight  recovered.  But,  bearing  in 
mind  the  pathological  significance  of  a  watery  discharge  in  fractured 
base,  the  Surgeon  may  well  avail  himself  of  this  evidence,  in  estimating 
the  probability  of  his  patient's  recovery.  Other  symptoms  must  also 
be  taken  into  account,  as  being'  indicative  of  severe  intra-cranial  lesions : 
haemori-hage  from  the  ears,  nose,  or  mouth,  or  into  the  orbit,  from 
rupture  of  a  meningeal  artery,  or  a  venous  sinus,  with  intra-cranial 
extravasation;  and  also  the  severity  of  cerebral  concussion  or  contu- 
sion, in  relation  to  its  immediate  danger,  and  the  consequent  inflam- 
mation, leading  to  effusion  and  suppuration. 

Treatment. — No  operative  interference  is  requisite,  or  practicable, 
in  fracture  of  the  base.  Itself  remaining  without  displacement,  the 
brain-lesions  alone  assume  the  whole  consequence  of  the  injury.  Tre- 
phining has,  however,  been  performed  successfully,  close  to  the  foramen 
magnum . 

Separation  of  the  Sutures,  or  Diastasis,  of  the  bones  of  the  head,  is 
liable  to  occur  in  youth,  with  or  without  fracture.  This  disunion  may 
take  place  in  the  vault  of  the  cranium,  at  the  coronal,  sagittal,  or 
lambdoidal  sutures,  or  in  the  cranial  base;  or  sometimes  at  the 
junction  of  epiphyses,  as  between  the  occipital  and  sphenoid  bones,  or 
between  the  petrous  and  squamous  portions  of  the  temporal  bone. 
Such  injuries  are,  to  all  effects,  fractures  ;  and  the  diagnosis  of  suture- 
disunion  and  fracture  at  the  base  of  the  skull  will  be  impossible  in  prac- 
tice ;  w^hile  in  the  vault,  the  distinction  cannot  always  be  ascertained, 
unless  a  scalp- wound  admit  of  more  precise  examination  beneath  the 
integument.  But  the  situation  and  direction  of  the  disunion,  as  cor- 
responding to  one  of  the  sutures,  is  always  significant  of  the  kind  of 
injury  ;  especially  if  in  connection  with  a  similar  swelling  of  the  scalp, 
arising  from  venous  extravasation  through  the  rupture  of  a  sinus  under 
the  suture.  Or  an  interval  can  be  felt  between  the  bones,  the  more  so 
if  the  dura  mater  be  lacerated.  Diastasis  of  the  cranial  bones  is 
usually  a  fatal  injury  ;  owing  to  the  great  violence  necessary  to  pro- 
duce separation  of  the  sutures,  the  frequent  association  of  fracture, 
and  often  of  hsnaorrhage  within  the  skull,  as  well  as  what  may  appear 
externally. 

Treatment  must  be  condiicted  in  accordance  wdth  the  rules  already 
laid  down  with  reference  to  cranial  fractures,  simple  and  compound. 

Injuries  of  the  Membranes  of  the  Brain. — Extravasation  of  Blood 
toithin  the  Cranium. — Intra-cranial  extravasation,  in  connection  with 
Injury  of  the  Head,  may  exist,  with  or  without  Fracture  of  the  Skull. 
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But  the  pathology  of  extravasation,  ia  either  case,  is  the  same — with 
regard  to  the  situations  of  effusion,  the  symptoms,  and.  consequences. 
These  have  been  already  described. 

The  Treatment  is  that  of  Compression. 

Heenia  Cerebri. — Protrusion  of  the  brain-substance  is  liable  to 
occur  in  connection  with  laceration  of  the  brain  and  its  membranes, 
communicating"  with  compound  fracture  of  the  skull, — as  arising"  from 
a  fall  or  other  violence,  including"  gunshot  injury.  In  one  of  my  own 
cases,  the  protrusion  resulted  from 
a  pistol-bullet  wound  through  the 
frontal  bone.  The  projecting 
portion  of  brain  not  having  any 
integumental  covering"  is  not,  pro- 
perly speaking,  a  hernia,  and  is 
sometimes  designated /ii?zgrtts  cere- 
bri (Fig.  685).  It  may  present 
itself  in  any  part  of  the  skull ; 
but  commonly  in  some  part  of 
the  vault,  and  especially  the  frontal 
and  parietal  regions.  It  rarely 
occurs  at  the  base  of  the  skull  ; 
brain-siibstance  then  being  forced  through  the  ear,  nose,  or  possibly 
into  the  pharynx. 

The  appearances  are  those  of  brain-substance,  more  or  less  modified ; 
as  having  a  brown  colour  and  bloody  character.  ISTerve-tubules,  with 
the  products  of  inflammation,  may  be  discovered  under  the  microscope. 
The  more  obvious  appearances,  as  well  as  the  microscopic  characters, 
will  therefore  distinguish  brain-substance  either  from  a  collection  of 
blood  protruding  under  the  pia  mater,  or  exuberant  gianulations 
from  the  brain.  And,  moreover,  hernia  cerebri  is  continuous  with 
the  brain. 

The  causes  of  hernia  cerebri  would  seem  to  be  the  loss  of  a  portion 
of  bone — hence  rare  in  fracture  of  the  base — and  compression  of  the 
brain,  resulting  from  inflammation,  with  the  effusion  of  lymph  and 
pus,  or  from  extravasation  of  blood,  or  perchance  the  presence  of  a 
foreign  body.  The  surrounding  portion  of  brain  becomes  congested, 
and  undergoes  yellow  softening  and  disintegration,  abscesses  form  in 
the  hemisphere,  and  effusion  distends  the  ventricles.  The  products 
of  inflammation  occupy  also  the  cavity  of  the  arachnoid  and  the  sub- 
arachnoid tissue.  Protrusion  may  take  place  as  the  immediate  conse- 
quence of  fracture,  but  more  frequently  at  a  subsequent  period, — days 
or  weeks  afterwards,  when  inflammation  is  established.  The  symptoms 
then  are  those  of  inflammation  of  the  brain  and  its  membranes,  and 
such  as  may  exist  without  any  protrusion.  Age  would  appear  to  have 
some  predisposing  influence  ;  for  protrusion  is  more  often  met  with 
at  an  early  period  of  life.  In  thirteen  cases,  ten  were  under  thirty 
years,  eight  the  youngest,  and  twenty-seven  the  oldest ;  three  were 
from  forty  to  forty-six  years,  the  latter  being  the  oldest  patient  of  all. 

The  course  and  terviinations  of  hernia  cerebri  are  peculiar.    Varying 

in  size  and  shape,  according  to  the  aperture  in  the  dura  mater  through 

which  it  had  to  pass,  the  tumour  gradually  increases  in  bulk,  even 

forming  a  large  mass  which  may  overlap  and  conceal  the  wound  in 

*  University  Coll.  Mus.,  131a. 
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the  scalp  ;  daily  breaking  down  and  sloughing,  the  tumour  is  con- 
stantly reproduced  by  further  protrusion.  Few  symptoms,  perhaps, 
of  cerebral  disturbance  accompany  this  course  of  destruction  ;  but  at 
length  coma  supervenes,  and  death  ensues,  as  the  usual  issue.  Occa- 
sionally the  tumour  sloughing,  or  shrinking,  it  Avastes  away,  and 
cicatrization  of  the  wound  follows;  the  patient  recovei'ing  without  any 
apparent  impairment  of  his  brain-power.  This  was  the  result  after 
a  vei-y  large  protrusion ;  in  one  remarkable  case,  published  by  Mr. 
Spring,  in  the  Lond.  and  Edin.  Month.  Journ.,  1814,  the  patient 
lived  eleven  years,  and  after  death,  the  left  side  of  the  cranium  is  said 
to  have  been  found  quite  empty.  The  relative  mortality,  in  fourteen 
cases,  amounted  to  twelve  deaths,  and  only  two  recoveries. 

Treatment. — As  a  general  rule,  hernia  cerebri  should  not  be  inter- 
fered with.  Pressure,  as  by  means  of  a  wet  lint-compress  and  ban- 
dage, or  the  renioval  of  the  tumour,  either  by  slicing  it  off,  or  by 
ligature,  have  both,  been  practised  ;  the  repressive  method  of  treat- 
ment, originally,  I  believe,  by  Sir  Charles  Bell,  in  this  country  ;  while 
excision  of  the  fungoid  protrusion  down  to  the  bone,  as  advocated  by 
Abernethy  and  Dr.  Hill,  has  more  recently  been  revived  by  Professor 
Spence.  But  pressure  is  apt  to  induce  coma,  and  excision  is  commonly 
followed  by  re-protrusion,  with  more  profound  coma.  A  third  method 
of  treatment  has  been  proposed ;  the  application  of  pressure  after 
slicing  off  the  protruded  portion  of  brain,  thus  to  avoid  the  perils 
of  either  method  separately,  and  that  gTanulation  with  cicatrization 
may  close  the  aperture.  Generally,  however,  the  better  course  is 
simply  to  keep  the  part  scrupulously  clean,  by  gently  syi-inging  with 
cold,  water,  and  water-dressing ;  assisted  by  slight  pressure,  Avhen  the 
protrusion  is  small.  Any  splinter  or  depressed  fragment  of  bone,  or 
other  foreign  body,  should  be  extracted,  when  accessible  without  undue 
risk ;  and.  particular  care  must  be  taken,  in.  such  operation,  not  to 
injure  the  dura  mater.  Antiphlogistic  measures  must,  of  course,  be 
combined  with  local  assistance.  The  prevention  of  hernia  cerebri, 
by  compression,  has  proved  far  more  successful  than  any  curative 
treatment.  Thus,  the  tendency  to  protrusion  consequent  on  the 
removal  of  any  loose  portion  of  bone  in  comminuted  fracture,  or  after 
trephining,  may  be  overcome  by  a  well-adjusted  pad  of  lint,  and 
bandage  around  the  head. 

Injuries  of  the  Brain. — Concussion. — Literally  signifying  a  shak- 
ing, more  or  less  severely,  this  also  is  the  pathological  meaning  of  the 
term  concussion.     Concussion,  of  the  brain  is  a  shaking  of  the  brain. 

(1.)  JS'o  lesion  of  the  brain  may  be  discovered  after  death;  and  it 
was  formerly  held — perhaps  is  still  maintained  by  some  Surgeons — that 
concussion  may  prove  fatal  immediately,  without  a  trace  of  injury  to, 
or  in,  the  brain-substance.  But  of  late  years,  this  doctrine  has  been 
disproved  by  more  careful  post-mortem  examinations.  It  is  now  held 
by  several  pathologists,  who  have  specially  investigated  cerebi'al  affec- 
tions, that,  in  concussion,  instantaneously  fatal,  appreciable  lesions  are 
to  be  found  in  the  brain.  These  lesions  may  be  various ;  points  of 
extravasated  blood,  numerously  scattered,  or  circumscribed  patches  of 
contusion  or  bruising,  on,  or  in,  the  brain-substance.  Such  is  the 
pathology  of  concussion  of  the  bi'ain,  as  shown  by  Chassaignac,  Nela- 
ton,  Sanson,  Dr.  Bright,  Blandin,  M.  Fano,  and  enforced  by  the 
observations  of  Sir  Prescott  Hewett. 
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(2.)  In  concussion,  not  immediately  fatal,  where  life  continues  for 
a  short  time  or  a  few  hours,  another  result  is  found  ; — intense  conges- 
tion of  the  cerebral  vessels  and  permeating  the  whole  brain-sabstance  ; 
without  perhaps  any  actual  lesion.  This  pathological  condition  is 
due  apparently  to  arterial  paralysis  with  relaxation  of  the  vessels,  the 
vaso-motor  influence  being  suspended. 

(3.)  Slight  concussion,  followed  by  reaction  and  recovery,  is  pro- 
bably connected  with  similar  injury  to  the  brain  and  congestion  ; 
varying  only  in  degree,  and  having  no  definite  proportion  to  the 
previous  symptoms  of  concussion.  The  state  of  disorganization  of 
the  brain  is  sometimes  verified  by  post-mortem  examination,  after 
slight  concussion,  when  death  has  occurred  from  some  other  injury. 

These  are  the  only  essential  lesions  in  concussion  of  the  brain,  as 
authenticated  by  more  recent  observations.  The  question,  in  both  a 
positive  and  negative  sense,  is  obviously  of  much  importance  Surgically, 
and  no  less  so  from  a  Medico-legal  point  of  view. 

Symptoms. — The  symptoms  of  concussion  of  the  brain  are,  essen- 
tially, loss  of  consciousness — comprising  a  suspension  of  all  the  functions 
of  the  brain,  as  the  direct  and  immediate  effect  of  the  injury.  The 
person  is  stunned.  Three  degrees  of  this  state  are  now  commonly 
recognized — (1.)  ^^'i^/i^  concussion  ;  with  momentary  loss  of  sensibility 
and  muscular  power ;  and  with  depression  of  the  circulation,  as  denoted 
by  a  feeble,  but  commonly  regular  and  rapid,  pulse  at  the  wrist. 
These  symptoms  soon  pass  off,  the  person  comes  to  again,  and  pro- 
ceeds about  his  business  as  if  nothing  had  happened,  retaining,  often, 
no  knowledge  of'the  injury.  (2.)  Com^^efe  insensibility  ;  the  patient 
lying  motionless,  pallid,  and  cold,  the  pulse  being  scarcely  perceptible, 
usually,  also,  slow  and  intermittent.  Respiration  is  irregular,  and 
often  sighing.  The  pupils  of  the  eyes  vary  very  much,  being  con- 
tracted or  usually  much  dilated  ;  or  sometimes  one  is  contracted  and 
the  other  dilated.  The  urine  and  faeces  are  sometimes  voided  involun- 
tarily ;  but  there  is  often  a  tolerant  inactivity  of  the  bladder  and 
intestines,  and  thence  retention  of  urine  and  constipation  of  the 
bowels.  This  state  having  continued  for  a  period  of  longer  or  shorter 
duration,  imperfect  sensibility  returns ;  the  patient  can  be  roused  to 
answer  a  question  with  bewilderment  of  manner,  and  then  relapses ; 
or  he  may  get  out  of  bed,  pass  water,  and  lie  down  again, — as  if 
possessing  the  power  of  voluntary  motion,  and  yet  be  in  a  state  of  con- 
cussion-sleep, even  when  spoken  to  loudly.  Vomiting  supervenes  as  a 
symptom  of  recovery,  and  the  symptoms  of  concussion  gradually  pass 
off  in  a  few  hours  or  days.  Sleepiness,  headache,  confusion,  and 
giddiness  remain ;  or  symptoms  of  intra-cranial  inflammation  super- 
vene. (3.)  Goviplete  insensibility,  and  the  pulse  imperceptible.  No 
reaction  follows,  and  death  takes  place  in  a  few  minutes  or  a  few 
hours. 

Temperature,  as  affected  by  injuries  of  the  brain,  would  seem  to 
afford  an  important  symptom,  considering  the  known  physiological 
influence  of  the  nerve-centres  in  the  production  of  animal  heat.  But 
the  fall  of  temperature  is  no  measure  of  the  amount  of  brain-lesion. 
In  simple  concussion,  half  an  hour  after  such  injury,  the  temperature 
has  fallen  to  93'5  degrees,  according  to  Mr.  Le  Gros  Clark's  observa- 
tion ;  yet  the  patient  recovered.  This  reduction  of  temperature  con- 
trasts with  the  maintenance  of  heat,  under  compression  of  the  brain. 

VOL.  II.  ,  p 
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The  diagnosis  of  concussion  and  compression  of  the  brain  will  be 
considered  in  connection  with  the  latter  state. 

The  cause  of  cerebral  concussion  is,  of  course,  external  violence, 
applied  directly  to  the  head,  as  by  a  blow  or  fall ;  or  indii-ectly  by 
transmission  through  some  other  part  of  the  body,  as  when  a  person 
falling  from  a  height  alights  on  his  feet.  Force,  in  either  way,  having 
reached  the  brain,  is  partly  diffused  thi'ough  its  soft  substance ;  but 
the  organ  being  isolated  by  the  arachnoid  sac,  is  driven  from  the  part 
struck,  against  the  opposite  wall  of  the  cranial  cavity,  and  thence 
rebounds  back  again,  with  diminished  force,  by  counter-stroke — contre- 
coup.  Successive  oscillations  thus  vibrating  through  the  brain  con- 
tinue the  shaking  until  the  organ  regains  the  state  of  rest.  Tlie  force 
of  concussion  is  broken  by  the  water-cushion  of  the  arachnoid  sac.  and 
by  the  membranous  septa  of  the  dura  mater  within  the  cranial  cavity. 

Consequences. — Intra-cranial  extravasation  of  blood  is,  perhaps,  the 
most  immediate  occasion  of  peril,  during  reaction  from  cerebral  con- 
cussion. Thence  the  symptoms  of  compression  are  apt  to  supervene. 
Passive  extravasation,  arising  generally  from  injury  of  the  smaller 
meningeal  arteries  or  of  some  of  the  venous  sinuses,  is  characterized  by 
haemorrhage,  recurring  from  time  to  time,  and  a  very  insidious  deve- 
lopment of  symptoms.  Occasional  attacks  of  headache,  with  the  sensa- 
tion of  a  rushing  sound  in  the  head,  are  accompanied  with  dilatation, 
and  sluggish,  irregular  action  of  the  pupils,  and  a  remarkably  slow 
pulse,  which  may  never  have  regained  its  natural  frequency,  during 
reaction  from  concussion  ;  this  diminution  of  the  pulse  to  sixty  or  even 
forty  beats  per  minute  having  a  marked  relation  to  the  attacks  of 
headache.  At  length,  delirium,  convulsions,  and  coma  succeed  as 
symptoms  of  compression,  which  soon  proves  fatal.  Superficial  and 
slight  extravasation  may  not  give  rise  to  these  symptoms,  but  remain 
as  an  exciting  cause  of  cerebral  inflammation.  Inflammation  of  the 
brain,  or  its  membranes — of  an  acute,  though  more  commonly  of  a 
clironic  character — is  always  liable  to  ensue,  even  from  slight  con- 
cussion, and,  in  the  latter  form  of  the  disorder,  after  an  interval  of 
apparent  health.  The  approach  of  chronic  inflammation  may  be 
very  insidious,  and  its  results  permanent,  in  the  impairment  or  loss 
of  various  cerebral  functions.  Thus,  the  memory  fails  with  regard  to 
places  or  persons,  dates,  or  the  recollection  of  certain  words.  The 
special  senses  become  impaired,  as  by  loss  of  sight,  with  paralytic 
falling  of  the  upper  eyelid, — ptosis,  or  squinting ;  and  one  or  both 
eyes  may  be  affected.  Loss  of  hearing  is  sometimes  experienced,  or 
various  disturbing  sounds  in  the  head  are  heard,  and  smell  or  taste 
may  be  perverted.  Headache,  more  or  less  persistent,  and  sleepless- 
ness or  horrible  dreams  complete  the  misery  of  these  purely  cerebral 
affections ;  and  paroxysms  of  maniacal  excitement  are  apt  to  be  in- 
duced by  any  slight  indulgence  in  ch"ink,  or  by  any  other  occasion  of 
cerebral  influence.  The  muscular  strength  declines,  and  the  sexual 
power  becomes  impaired  ;  while  the  general  health,  as  depending  on 
innervation,  is  reduced,  and  the  patient  brought  to  a  cachectic,  broken 
state,  the  very  shadow  of  his  former  self.  Strange  to  say,  the  pulse 
may  remain  unaffected,  or  remarkably  slow,  as  if  not  indicative  of  any 
inflammatory  mischief  in  the  brain ;  and  this  seems  to  be  more  parti- 
cularly observed  when  the  base  of  the  brain  is  the  seat  of  such  morbid 
change,  as  declared  by  the  character  of  the  functional  symptoms.    These 
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results  I  have  had  the  opportunity  of  Tvitnessing  in  several  cases  con- 
sequent on  concussion  by  railway  injury,  in  which  I  have  been  engaged  ; 
but  it  is  to  be  regretted  that,  in  some  such  cases,  their  issue  cannot  be 
ascertained. 

Supptiration,  as  a  consequence  of  inflammation,  will  give  rise  to 
symptoms  of  compression.  But  this  takes  place  at  a  later  period  than 
that  of  intra-cranial  hgemorrhage  after  conciission,  thus  aiding  the 
diagnosis  of  these  two  causes  of  compression. 

The  prognosis  of  cerebral  concussion  must  always  have  regard  to 
the  possibility  at  least  of  a  fatal  result  from  ha3morrhage  or  inflamma- 
tion, leading  perhaps  to  suppuration.  On  the  other  hand,  recovery  is 
more  common ;  and  even  after  dementia,  or  deafness,  or  other  loss  of 
special  sense,  these  symptoms  may  pass  off  in  the  course  of  time,  and 
health  be  restored. 

Treatment. — The  pathology  of  concussion  supplies  two  general  indi- 
cations of  treatment ;  namely,  to  prevent  increasing  congestion  or  the 
tendency  to  inflammation,  and  to  give  time  for  the  cerebral  lesions  to 
recover  themselves.  Hence,  in  the  stage  of  depression,  or  insensibility, 
interference  should  be  little,  and  judicious — on  the  one  hand,  not  to 
increase  congestion  by  blood-letting  or  other  reducing  measures  ;  on 
the  other  hand,  not  to  hurry  on  reaction  and  the  tendency  to  inflamma- 
tion, by  over-stimulation.  Stimulants  should  be  administered  in  pro- 
portion to  the  depression  and  its  contintiance,  as  evinced  by  the 
temperature  and  state  of  the  pulse.  Bat,  with  complete  unconscious- 
ness, there  will  be  the  risk  of  suffocation,  in  any  attempt  to  excite  the 
act  of  swallowing  ;  the  stomach-pump  should  then  be  used  to  throw  in 
whatever  stimulant  may  be  requisite.  Other  measures  may  also  be 
employed  with  advantage ;  such  as  a  turpentine  enema,  hot- water 
cans  to  the  feet  and  in  the  axilla,  with  perhaps  a  mustard  poultice 
to  the  epigastric  region.  It  should  be  remembered  that,  while  slight 
depression  will  be  followed  by  slight  reaction,  extreme  depression 
will  be  succeeded  by  extreme  reaction,  and  this  would  be  aggra- 
vated by  over-stimulation  previously.  In  this  stage  of  reaction,  in- 
terference should  be  regulated  by  its  degree,  as  often  bordering  on 
inflammation.  An  elevated  position,  with  cold  lotion  to  the  head, 
shaved  for  its  application,  are  the  best  safeguards.  A  reduced  diet 
and  abstinence  from  stimulants,  coupled  with  the  administration  of 
gentle,  watery  aperients,  will  effectually  keep  the  circulation  in  check. 
Any  tendency  to  relapse  must  be  watched  at  the  same  time,  and  pre- 
vented by  recurrence  to  stimulating  treatment. 

Absolute  rest  and  the  withdrawal  of  all  surrounding  circumstances 
of  excitement  are  imperatively  necessary  to  recovery.  A  quiet  life 
should  then  be  led  for  some  time;  and,"  if  possible,  the  patient  con- 
tinue under  medical  supervision.  It  was  justly  remarked  by  Listen 
— a  paraphrase  of  the  maxim  of  Hippocrates — that  "  no  injxiry  of 
the  head  is  too  trivial  to  be  despised,  or  too  serious  to  be  despaired  of." 
The  treatment  of  Intra-cranial  Extravasation,  and  of  Inflammation 
and  its  consequences,  as  arising  from  Concussion,  will  be  considered 
under  the  general  headings, — Compression,  and  Traumatic  Inflamma- 
tion of  the  Brain. 

Contusion  of  the  Brain. — Bruising  and  laceration  of  the  brain- 
substance  are  associated  with  conciission,  but  contusion  may  be  the 
most  prominent  form  of  lesion.     Consisting  of  spots  of  extravasated 
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blood  and  disintegrated  brain-substance,  these  are  coramonly  clustered 
together  in  wcU-niai-ked,  circumscribed  patches,  or  occasionally 
scattered  and  diffused  throughout  various  parts  of  the  cerebral  mass. 
In  the  one  form  of  contusion,  the  grey  substance  alone  is  affected  ;  in 
the  other  form,  the  white  substance  also. 

Concussion  of  the  ivhole  brain  must  be  coincident  with  contusion 
of  any  portion;  a  shaking  of  the  cerebi-al  mass,  with  stretching  of  the 
nerve- fibres  and  blood-vessels,  being  a  necessary  accompaniment  of  the 
force — as  by  a  fall  or  blow  on  the  head,  which  shall  be  sufficiently 
violent  to  produce  a  localized  disintegration  of  the  brain -substance, 
with  usually  fracture  of  the  skull.  Mr.  Hutchinson  attributes  more 
importance  to  the  general  concussion  than  to  the  local  lesion  of  con- 
tusion ;  for  shaking  of  the  bi'ain  is  attended  with  symptoms  which 
may  possibly  prove  fatal,  although  scarcely  any  perceptible  lesion  be 
discovered  after  death ;  and  sometimes  even  co-existing  local  lesions 
of  contusion  are  found  to  be  undergoing  the  process  of  repair.  Hence, 
''it  is  the  shake  of  the  brain-substance  that  kills,  and  these  lesions 
prove  how  severe  that  shake  has  been."  The  cranial  fracture — when 
present — is  often  a  mere  fissure,  without  displacement  and  without 
rapture  of  the  dura  mater ,  so  that  this  lesion  cannot  be  an  essential 
factor  in  the  production  of  symptoms. 

The  situation  of  contusion  may  be  either  at  the  spot  where  the 
skull  was  strixck — direct  contusion,  or  distant  from  the  seat  of  vio- 
lence— contusion  by  contre-cowp.  The  middle  and  anterior  lobes,  and 
especially  their  under  surface,  are  more  frequently  bruised  than  the 
posterior  lobes. 

The  symptoms  are  unconsciousness  more  or  less  complete,  without 
stertorous  breathing  ;  tonic  spasms  of  the  limbs  ;  and  a  restless  rolling 
and  tossing  about  in  bed.  But  these  symptoms  are  not  immediate, 
and  therefore  not  necessarily  dependent  on  contusion.  This  kind  of 
lesion  has  no  symptoms  of  its  own.  They  have  been  said  to  denote 
"  cerebral  irritation,"  as  a^primary  form  of  cerebral  distui'bance  arising 
from  injury.  But  the  symptoms  are  not  only  of  subsequent  origin, 
they  are  also  not  peculiar.  I  have  seen  precisely  the  same  symptoms 
connected  with  an  abscess  in  the  right  posterior  lobe  of  the  brain. 
Hemiplegia — according  to  Mr.  J.  Hutchinson's  observations  * — is  pro- 
duced by  contusion  of  the  anterior  and  middle  lobes  of  one  hemi- 
sphere ;  the  paralysis  being  on  the  opposite  side  to  the  seat  of  injury, 
involving  both  motion  and  sensation ;  and  affecting  also  the  portio 
dura  and  the  fifth  nerve.  There  is  inability  to  close  the  eye ;  but  the 
retraction  of  the  face  to  one  side  is  rarely  marked,  owing  to  concussion 
of  the  other"\vise  sound  hemisphere.  The  pupils  are  nearly  of  equal 
size,  and  there  is  no  strabismus. 

Inflammation  of  the  brain  is  very  apt  to  supervene  in  consequence 
of  contusion ;  this  change  being  denoted  by  the  usual  symptoms — 
high  fever,  with  raving  delii'ium,  succeeded  by  convulsions  and  coma. 
Treatment — apart  from  that  for  concussion — must  have  regard  to 
the  absorption  of  extravasated  blood,  and  the  prevention  of  inflamma- 
tion. Hence  the  efiicacy  of  cold  applications  to  the  head,  by  means  of 
an  ice-bag  or  evaporating  lotion,  and  the  derivative  or  depletory  action 
of  purgatives ;  these  measures  being  aided  sometimes  by  the  general 
or  local  abstraction  of  blood,  followed  by  blistering  to  the  back  of  the 
*  Med.  Times  and  Gaz.,  1875,  vol.  i. 
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neck.  Mercury  may  be  administered  in  the  event  of  inflammatory 
symptoms,  and  opium  to  quiet  delirious  excitement;  but  usually  the 
cachectic  condition  of  chronic  inflammation  necessitates  recourse  to  a 
gently  stimulating  and  supporting  plan  of  treatment. 

Compression  of  the  Brain. — Symptoms. — The  symptoms  of  this 
condition,  when  fully  established,  are — insensibility,  or  coma,  as  of  a 
profound  sleep ;  the  breathing  is  laborious,  slow,  and  prolonged, 
accompanied  with  a  stertorous  or  snoring  noise,  owing  apparently  to 
paralysis  of  the  velum  palati,  and  a  pufiing  blowing  of  the  lips  ;  this 
sound  dying  away  now  and  then,  it  may  be  succeeded  by  a  sort  of 
catch  in.  the  throat,  with  a  start,  and  relapse  into  deep  snoring ;  the 
pupils  are  dilated,  and  insensible  to  light,  and  the  pulse  is  slow  and 
full.  The  faeces  may  pass  involuntarily,  and  the  urine  be  retained,  or 
dribble  away.  Hemiplegia  often  occurs,  and  on  the  side  opposite  to 
the  seat  of  compression.  This  general  state  is  sometimes  varied  by 
attacks  of  delirium  or  convulsions.  The  temperature  is  maintained, 
or  the  fall  registered  is  less  than  in  concussion. 

Diagnosis. — The  distinction  between  cerebral  compression  and  con- 
cussion has  been  generally  determined — mainly  by  the  three  symptoms 
of  the  breathing,  the  state  of  the  pupils,  and  the  pulse,  to  which  may 
be  added  the  relative  temperature,  as  already  described  with  reference 
to  each  of  these  conditions  of  the  brain.  In  typical  or  well-marked 
cases  of  either  condition,  it  will  be  possible  thus  to  decide  the  question 
of  their  diagnosis.  Much  stress  has,  therefore,  been  laid  on  the  afore- 
said distinctive  characters.  But  in  intervening  states  of  cerebral 
injury,  the  diagnosis  is  equivocal.  Sir  Prescott  Hewett  affirms  that 
"there  is  no  one  symptom,  or  combination  of  symptoms,  which  will 
enable  us  to  determine  positively  between  concussion  and  the  slighter 
cases  of  compression."  The  coma  arising  from  any  cause  of  cerebral 
compression  may  be  mistaken  for  the  more  or  less  complete  in- 
sensibility of  drunJienness — when  the  person  is  said  to  be  "  dead  drunk," 
or  '•  stupidly  dimnk ;  "  an  error  of  diagnosis  not  so  veiy  unfrequent  in 
the  casualty-room  of  Hospitals,  and  in  surgical  examination  at  police- 
stations.  The  condition  in  question  may  be  distinguished  partly  by 
the  absence  of  any  injury  to  the  head,  unless  the  person  have  fallen 
down  or  been  struck  on  the  head,  when  drunk,  as  sometimes  happens; 
but  the  Surgeon  should  also  judge  by  the  smell  of  the  breath,  or  by 
any  suspicion  that  the  person  has  been  drinking.  In  the  course  of  a 
few  hours,  intoxication  will  pass  off,  thus  more  clearly  declaring"  the 
nature  of  the  case!  Delirium  tremens,  with  some  injury  to  the  head, 
must  not  be  overlooked  in  the  diagnosis  of  occasional  contingencies. 
But  the  symptoms  of  drunken  delirium  supervene  after  those  of  the 
head-injury  which  may  have  induced  the  attack.  Apoplexy  is  another 
condition  which  might  mislead  the  Surgeon.  But  the  turgid  lividity 
of  the  face,  and  absence  of  any  injury  to  the  head,  unless  accidental, 
will  be  sufficiently  distinctive;  although  the  former  appearance  be 
associated  with  a  dilated  state  of  the  pupils,  stertorous  breathing,  and 
laborious  pulse,  as  the  symptoms  of  cei-ebral  compression.  In  either 
of  the  cases  referred  to,  drunkenness  or  apoplexy,  the  accidental  con- 
comitant of  head-injury  should  lead  to  further  examination  ;  for  no 
injury  short  of  fracture  with  depression  can  cause  any  immediate 
symptoms  of  compression.  Then,  indeed,  the  diagnosis  will  be  im- 
possible;  both  the  co-existing  conditions  being  productive  of  coma. 
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The  insensibility  which  at-ises  from,  poisoning  by  opiayn  may  be  yet 
another  occasion  of  some  doubt  as  to  the  nature  of  the  case.  But  a 
very  distinctive  symptom  is  the  contracted,  instead  of  the  dilated, 
state  of  the  pupils ;  and  inquiry  should  be  made  respecting  the 
probability  of  attempted  suicide.  Here,  also,  the  use  of  the  stomach- 
pump  will  both  determine  the  question  of  diagnosis,  and  be  a  pre- 
ferable mode  of  treatment  to  the  administration  of  an  emetic ;  the 
bare  possibility  of  apoplexy  being  the  cause  of  compression  would 
render  it  unadvisable  to  run  the  risk  of  aggravating  such  an  attack 
by  the  act  of  vomiting. 

The  causes  of  compression  agree  in  their  general  nature  ;  they  are 
all  some  source  of  pressure  on  the  brain.  They  vary  in  being — a  de- 
pressed fracture,  or  other  impacted  foreign  body  ;  extravasated  blood, 
or  a  collection  of  matter,  within  the  cranium ;  and  thus  these  causes 
differ  widely  in  their  pathological  origin  and  significance.  Two  such 
causes  may  co-exist,  as  depressed  fracture,  with  extravasation  of  blood  ; 
or  all  may  co-exist,  as  intra- ci-anial  suppuration,  with  depressed  frac- 
ture, and  extravasation.  Besides  causes  of  traumatic  origin,  compres- 
sion may  result  from  apoplexy,  or  the  growth  of  intra-cranial  tumours. 

Conseqiiences. — Injiammation  of  the  brain,  or  its  membranes,  is 
equally  liable  to  follow,  as  from  concussion,  although  the  cause  of 
compression  will  affect  the  probability  of  this  event.  Depressed  frac- 
ture inevitably  leads  to  inflammation,  and  intra-cranial  suppuration 
presupposes  it.  Deai/i  results  from  continued  compression,  in  a  period 
varying  with  the  degree  of  pressure,  and  the  functional  importance  of 
the  part  of  the  brain  affected. 

A  stationary  condition  of  compression  remains  occasionally;  the 
patient  lying  comatose  for  weeks  or  mouths,  and  recovering  conscious- 
ness when  the  compressing  cause  is  removed.  A  most  remarkable  case 
of  this  result  is  recorded  by  Sii'  A.  Cooper ;  that  of  a  man  whose  cere- 
bral functions  were  entirely  suspended  for  a  period  of  thirteen  months, 
by  a  fall  on  his  head  from  the  yardarm  of  a  vessel,  producing  a 
depressed  fracture  ;  but  on  trephining  the  bone,  and  thus  removing 
the  cause  of  compression,  consciousness  returned  immediately  after 
this  long  period  of  total  oblivion — for  more  than  a  year. 

Treatment. — Obviously,  the  compressing  cause  must  be  removed. 
This  implies  a  different  mode  of  proceeding  according  to  the  particular 
cause  in  operation. 

The  head  should  be  shaved  and  carefully  examined.  (1.)  Depressed 
fi"acture  will  probably  necessitate  the  elevation  of  the  depressed  portion 
of  bone,  by  means  of  an  elevator,  or  its  removal,  by  trephining.  The 
conditions  which  justify  these  operations  have  been  already  enume- 
rated in  the  rules  of  Treatment  pertaining  to  Fractures  of  the  Cranium. 
The  question  of  removing  a  foreign  body,  as  the  cause  of  pressure,  may 
be  determined  by  the  same  considerations.  (2.)  Intra-cranial  extrava- 
sation of  blood  can,  generally,  be  treated  without  recourse  to  operative 
interference.  The  compressing  cause  is  the  same  as  that  of  apoplexy. 
Hence,  the  extravasation  of  blood  may  be  arrested  and  reduced,  by  cold 
applications  to  the  head,  and  by  the  depletory  action  of  purgatives. 
No  form  of  pui\gative  seems  to  act  so  speedily  and  impressively  on  the 
brain,  as  a  turpentine  enema ;  say,  an  ounce  of  turpentine  to  a  pint  of 
gi'uel,  the  strength  which  I  am  in  the  habit  of  ordering.  Its  beneficial 
influence  should  be  aided  by  bottles  of  hot  water  to  the  feet.    Cupping 
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on  the  nape  of  tlie  neck,  or  even  venesection,  may  be  had  recourse  to, 
as  indicated  hj  the  fulness,  hardness,  and  jerking  character  of  the 
pulse.  It  would  be  highly  important  to  know  whether  a  more  power- 
ful derivative  action  could  be  established,  by  means  of  the  suction- 
apparatus  applied  to  either  of  the  lower  limbs  ;  such  as  was,  I  believe, 
originally  employed,  under  other  circumstances,  by  M.  Jobert.  The 
operation  of  trephining,  to  relieve  compression  from  extravasated 
blood,  may  be  a  justifiable  procedure,  when  the  situation  of  the  injury, 
or  the  existence  of  a  fissured  fracture,  indicates  the  probability  that  a 
large  artery,  such  as  the  middle  meningeal,  is  involved,  accompanied 
with  compression-symptoms.  This  rule  was  sanctioned  by  the  practice 
of  Pott  and  Brodie,  and  is  supported  by  Professor  Spence's  experience. 
But,  the  operation  may  prove  abortive,  extravasation  having  occurred 
on  the  opposite  part  of  the  brain  to  the  seat  of  fracture, — as  if  by 
contre-coup.  Nor,  again,  can  the  seat  of  intra-cranial  hsemorrhage  be 
determined  by  the  symptoms  of  compression — whether  the  extravasa- 
tion be».sub-cranial,in  the  substance  of  the  brain,  or  into  the  ventricles. 
(3.)  Intra-cranial  suppuration  is  always  a  question  of  considerable 
difficulty  as  to  its  existence  and  situation.  This  will  be  considered,  and 
the  necessity  of  having  recourse  to  the  operation  of  trephining,  in 
describing  Traumatic  Inflammation  of  the  Membranes  of  the  Brain. 
In  the  state  of  coma,  fi'om  whatever  cause,  the  urine  should  be  drawn 
off  with  a  catheter,  two  or  three  times  in  the  twenty-four  hours. 

Wounds  of  the  Beain  arise  from  Fracture  of  the  skull,  or  the 
simultaneous  penetration  of  some  instrument,  or  other  foreign  body. 

Incised  Wound. — The  symptomatic  effects  of  an  incised  wound  of 
the  brain  differ  from  those  of  concussion  and  compression.  A  great 
part  of  the  brain  of  an  animal — observes  Mayo — may  be  gently  and 
quietly  sliced  away  with  little  or  no  effect,  but  if  ever  so  small  a 
portion  be  suddenly  crushed,  the  heart  stops  directly.  Thus  also  with 
regard  to  wounds  of  the  human  brain.  Cole,  in  his  "  Field  Practice  in 
India,"  narrates  certain  apposite  facts  :  "  The  English  dragoon  sword 
is  so  blunt,  that  the  strongest  man  caunot  drive  it  through  the  head- 
dress of  the  Sikh  or  Afghan ;  yet  the  enemy  is  most  often  beaten  from 
his  horse,  and  frequently  killed  by  the  violence  of  the  shock.  Not  so, 
however,  with  the  trenchant  blade  of  the  Sikh;  this  weapon,  wielded 
by  a  strong  man,  will  cut  through  any  head-piece,  and  bury  itself  per- 
haps in  the  brain,  and  yet  you  find  no  symptoms  of  concussion  or  com- 
pression. In  the  former  example,  the  soldier  is  effectually  disabled, 
often  killed  outright ;  in  the  latter,  although  the  individual  is  mortally 
wounded,  he  may  be  able  to  continue  the  fight,  and  even  to  kill  his 
antagonist,  before  he  falls  himself,  dead  or  dying,  from  his  horse." 
The  seat  of  injury  is  very  important ;  wound  of  the  side  or  base  of  the 
brain  is  most  fatal ;  and  in  the  upper  portion  of  the  brain,  the  fatality 
of  injury  is  greater  in  the  anterior  part,  but  diminishes  in  the  middle, 
and  is  least  in  the  posterior  part. 

An  incised  wound  of  the  skull,  as  from  a  sword-cut,  may  offer  one 
peculiarity  with  regard  to  treatnnent.  A  piece  of  bone  may  be  detached, 
and  adherent  to  a  flap  of  integument,  owing'  to  the  slanting  direction 
of  the  cut.  Necrosis  is  liable  to  follow  such  fracture,  and  the  question 
will  arise  as  to  the  desirability  of  replacing  or  of  removing  the  frag- 
ment. The  opinions  and  practice  of  the  most  experienced  Surgeons 
are  here  divided.     Some  incline  to  the'  opinion  of  Pare,  Hennen,  and 
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John  Bell,  that  the  slice  of  bone  may  be  readjusted,  with  the  flap  of 
integument.     Other  authorities    agree  with  Dupuytren  in  removing 
the  detached  portion  of  bone,  rather  than  incur  the  risk  of  its  becoming 
a  foreign   body,    and    thus  giving  rise  to   intra-cranial   suppuration. 
Probabl}^  therefore,  Gruthrie's  judicious  consideration  is  better*  than 
either  absolute  rule  ;  namely,  to  be  guided  by  the  more  or  less  firmly 
adherent  connection  of  the  bone-fragment  and  flap,  as  to  whether  it 
may  be  replaced,  or  should  be  removed.     If  only  the  outer  table  has 
been  sliced  off,  exposing  the  diploe,  but  not  opening  the  cavity  of  the 
skull,  the  useless  fragment  should  certainly  be  removed,  and  the  flap 
laid  down  to  unite  with  the  vascular  diploe. 

Gunshot    Wounds — Penetrating    and   Perforating. — Wound   of   the 
scalp,  with  incomplete  fi'acture  of  the  skull,  involving  only  the  outer 
table,  may  possibly  occur  as  a  form  of  gunshot  injury ;  and  the  ball, 
rebounding,  falls  out  of  the  wound.     But  when  the  fracture  is  com- 
plete, and  then  often  depressed,  thus  penetrating  the  skull,  without, 
however,  forming  a  counter-opening,  the  fair  inference  will  be  that  the 
brain  is  wounded,  and  that  the  ball  has  lodged  within  the  cranium 
(Fig.  686).     The  symptoms  of  brain-injury  are  insensibility,  with  or 
without  convulsions  ;  followed  by  more  marked  symptoms  of  compres- 
sion, as  hgemorrhage  takes  place ;  or,  subsequently,  those  of  cerebral 
^  inflammation,  leading  to  serous  or  purulent 

effusion,    and    compression.      It    is    only 
under  notably  exceptional  circumstances 
that  the  Surgeon  can  be  misled  in  his  dia- 
gnosis.    The  ball  may  not   have  lodged, 
but  have  been  withdrawn  in  removing  the 
cap  or  other  head  covering.    Then,  again, 
no  cerebral  symptoms  may  be  produced 
for  some  time,  even  in  a  period  of  seven 
or  eight  weeks,  and  not  prove  fatal  until 
after  the  lapse  of  several  months;  when,  hj post-mortem  examination, 
the  ball  has  been  found  encysted,  and  as  a  foreign  body,  therefore, 
harmless.     Remarkable  instances  of  this  kind  are  recorded  by  Larrey, 
Hamilton,  and  Chelius  ;  the  lonarest  period  during  which  the  person 
survived  having  been  a  year  and  a  half,  and  the  ball  weighing  seven 
drachms — lodged  within  the  brain.     During  the  American  War  of  the 
Rebellion,   there   were    many   cases   in   which   patients  survived  the 
lodgment  of  foreign  bodies  within  the  skull;  but  rarely  mthout  much 
cerebral  disorder.     It  is  also  interesting  to  note  the  fact  that  the  mor- 
tality of  penetrating  and  perforating  gunshot  wounds  of  the  head  was 
nearly  equal ;  being  85"0  and  80,  or  slightly  less  when  the  ball  passed 
through,  than  when  it  lodged  within  the  cranium. 

The  general  mortality  of   gunshot  injuries  of   the  head,  chiefly 
fractures,  as  gathered  from  large  collections  of  cases,  presented  the 
following  high  percentage  : — 

Per  Cent. 
British  Army  in  Crimea — Government  report  by  T.  P.  Matthew     ...     739 
French  Ai-my  in  Crimea — Government  report  by  M.  Chenie...  ...     74 

American  War — Government  report  by  G.  A.  Otis      ...  ...  ...     71'7 

*  St.  George's  Hosp.  Mns.,  1,  218.  Gunshot  fractnre  of  frontal  bone  ;  passing 
throngh  the  frontal  sinns,  and  carrying  away  a  portion  of  the  orbital  plate.  From 
the  body  of  Nicholas  B.,  who  was  killed  in  the  attempt  to  assassinate  the  Emperor 
of  the  French,  January  14th,  1858.     Presented  by  H.  C.  Johnson. 
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Treatment. — Considering*  tlie  uncertain  situation  of  tlie  ball,  and 
tlie  prol)al)ility  that  it  has  penetrated  deeply  into  the  substance  of  the 
brain,  or  that  it  may  have  been  accidentally  withdrawn  in  removing 
the  heacl-dress,  no  attempt  should  be  made  to  discover  the  foreign 
body  through  the  wound.  Searching  with  the  probe  or  the  finger 
may  do  far  more  mischief  than  the  presence  of  the  ball  would  provoke; 
and  the  operation  of  trephining  to  enlarge  the  aperture  in  the  cranium 
would  complicate  an  already  sufficiently  dangerous  lesion.  Such  pro- 
cedures have  been  practised,  and  indeed  with  success,  but  only  in  a 
few  authentic  cases.  When  the  ball  lies  upon  the  dura  mater,  and 
close  to  the  cranial  aperture,  this  opening  may  be  enlarged  so  as  to 
allow  of  extraction.  In  any  case,  depressed  spicule  of  bone  should  be 
raised  by  the  elevator,  any  overhanging  portion  of  bone  removed  with 
Hey's  saw,  or  trephining  resorted  to.  Hemorrhage  must  be  controlled, 
if  possible.  Venous  bleeding  from  one  of  the  sinuses  may,  perhaps, 
be  arrested  by  carefully  plugging  the  cranial  aperture  with  a  lint- 
compress  ;  arterial  hgemorrhage,  as  from  the  middle  meningeal,  is  best 
controlled  for  a  time,  by  compressing  the  vessel  with  the  finger  against 
the  inner  surface  of  the  skull,  or  by  means  of  a  small  wooden  plug 
introduced  under  the  groove  of  the  artery.  Ligature  of  the  common 
carotid  arteiy  has  been  resorted  to,  and  with  success,  in  the  case  of 
heemorrhage  from  the  middle  meningeal.  Dr.  C.  T.  Alexander,  of  the 
U.S.  Army,  thus  succeeded  in  arresting  otherwise  uncontrollable 
bleeding  from  this  vessel — the  patient  having  previously  lost  twelve 
ounces  of  blood.  But  it  would  be  better  to  tie  the  external  carotid, 
which  would  equally  command  the  hEemorrhage,  without  entailing  the 
same  liability  of  cerebral  softening  resulting  from  the  operation.  The 
results  of  trephining  in  gunshot  fractures  of  the  skull  are  not  en- 
couraging. In  the  American  War,  out  of  385  cases,  where  fragments 
of  bone  were  removed  without  trephining,  145  of  these  patients  died, 
showing  a  mortality  of  37'6 ;  and  of  the  remainder  which  recovered, 
four-fifths  were  disabled.  After  the  operation  of  trephining',  there  were 
95  deaths,  45  cases  of  partial  recovery,  and  15  of  complete  recovery. 

Perforating  wound  of  the  head  presents  no  peculiarity,  except  the 
existence  of  a  second  opening,  that  of  exit,  about  opposite  the  entrance- 
aperture.  The  ball  having  passed  through  the  skull  and  out  again, 
the  question  of  its  extraction  will  not  have  to  be  considered.  But  the 
greater  damage  done  to  the  brain,  than  by  a  penetrating  wound  only, 
is  always  a  specially  dangerous  complication.  Yet  recovery  is  not 
beyond  hope,  although  the  patient  remains  permanently  disabled  by 
cerebral  disorder,  various  affections  of  the  special  senses,  or  paralysis ; 
fourteen  cases  of  such  recovery  having  been  met  with  in  the  expe- 
rience of  the  American  War.  It  is  remarkable,  however,  what  an 
amount  of  injury  the  brain  may  possibly  sustain  without  any  serious 
consequence  or  a  fatal  issue.  Perhaps  the  most  notable  case  of  this 
kind  occurred  in  the  experience  of  Dr.  Harlow,  an  American  Sur- 
geon. A  man  was  shot  through  the  head  with  a  tamping  iron, 
which  measured  three  feet  seven  inches  in  length,  one  inch  and  a 
quarter  in '  diameter  a;t  its  largest  end,  and  weighed  thirteen  and 
a  quarter  pounds ;  this  instrument  having  entered  just  in  front  of 
the  left  ramus  of  the  lower  jaw,  it  passed  upwards  and  backwards 
through  the  left  anterior  lobe  of  the  brain,  and  lacerating  the  superior 
longitudinal  sinus,  with  fracture  of  the  fi"ontal  and  parietal  bones  and 
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protruding  the  eyeball,  the  point  lodged  at  the  junction  of  the  coi'onal 
and  sagittal  sutures.  Yet  the  patient  survived  all  this  injury,  and 
was  alive  and  well  twelve  years  after  the  accident.  Such  a  case  may 
somewhat  encourage  a  hopeful  prognosis,  in  an  apparently  hopeless 
condition  of  gunshot  injury  to  the  head  and  brain. 

Injuries  of  the  Cranial  I^erves. — In  connection  with  injury  of 
the  Brain  or  its  ^lenibranes,  one  or  more  of  the  cerebral  nerves  are 
sometimes  involved,  and  theii"* functions  impaired. 

The  causes  of  such  injuries  and  functional  impairment  are  various, 
and  the  same  as  those  of  Brain-injury.  Thus,  one  or  more  of  the 
cerebral  nerves  may  be  injured  by  an  instrument  producing  fracture. 
This  mode  of  lesion,  a  rather  rare  occurrence,  is  liable  to  happen 
to  certain  of  these  nerves,  owing  to  their  more  accessible  situation  ; 
the  optic  and  olfactory  nerves  being  especially  liable  to  be  injured  by 
a  thrust- wound.  T\\e  fracture  itself  may  implicate  one  or  more  of  the 
foi'amina  or  canals,  through  which  some  of  the  cerebral  nerves  emerge 
from  the  base  of  the  skull.  Certain  nerves  ai^e  more  often  thus  injured 
than  others,  owing  to  the  relative  frequency  of  fracture  in  these  situa- 
tions. The  seventh  nerve,  on  account  of  the  frequency  of  fracture 
through  the  petrous  portion  of  the  temporal  bone,  is  often  injured  in 
this  manner ;  paralysis  of  the  facial  or  auditory  nerve  generally 
denoting  fracture  of  the  base  of  the  skull.  A  portion  of  broken  bone, 
distant  from  the  foramen  or  canal  of  transmission,  sometimes  occasions 
injury  to  a  nerve  with  which  it  is  connected.  Extravasation  of  blood 
at  the  base  of  the  brain  may  affect  a  cerebral  nerve,  by  pressure  on  the 
brain  at  the  origin  of  the  nerve,  or  on  the  nerve  in  some  part  of 
its  course.  This  mode  of  paralysis  is  more  temporary ;  absorption 
proceeding,  it  gradually  disappears. 

Diabetes  meUifus  may  be  mentioned  as  a  consequence,  occasionally, 
of  cerebral  injuries,  whether  from  a  blow  on  the  bead,  or  fracture  of 
the  skull. 

The  Treatment  of  these  implications  of  the  cerebral  nerves  is  chiefly 
negative.  The  natural  pi'ocess  of  reparation  after  any  such  injury  and 
the  restoration  of  function  will  probably  prove  more  effectual  than 
any  blind  interference.  If  the  lesion  depend  on  extravasated  blood,  we 
know  too  little  of  the  remedial  efficacy  of  mercurials  and  blistering  for 
promoting  absorption,  or  of  nervine  tonics  for  restoring  nerve-function, 
to  regard  these  measures  with  much  confidence. 

Traumatic  Ixflammatiox  oe  the  Brain,  and  its  Membranes. — 
Pathogically  considered.  Inflammation  may  affect  the  Brain  or  its 
Membranes,  separately ;  and  when  of  traumatic  origin,  it  may  be 
appropriately  named  Traumatic  Encephalitis  and  Traumatic  Menin- 
gitis, respectively.  Practically  considered,  however,  these  affections 
are  identical,  the  one  giving  rise  to  the  other  ;  and  both  may  be 
described  commonly  as  Inflammation  of  the  Bi-ain.  As  consequent  on 
Injuries  of  the  Head,  this  inflammation  Avas  accurately  described  by  Pott. 
Symjitoms. — The  symptoms  of  traumatic  intra-cranial  inflammation 
are  principally  these  : — pain  in  the  head,  more  or  less  intense,  limited 
to  the  seat  of  injury,  or  spi'eading  thence  over  the  whole  head ;  sleep- 
lessness; contraction  of  the  pupils;  intolerance  of  light  and  sound,  with 
general  feverishness,  as  denoted  by  a  rapid,  bounding,  hard  pulse  and 
hot,  dry  skin. 

These  symptoms,  becoming  more  marked,  are  succeeded  by  special 
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disturbance  of  the  brain-functioiis ;  delirmm  or  wandering,  sickness, 
restless  tossing  about,  and  perhaps  convulsions.  The  aspect  of  the 
patient  is,  indeed,  safficientl  j  characteristic — the  excitement  and  agita- 
tion, wild  glistening  eyes,  injected  conjunctivee,  flushed  face,  and 
throbbing  carotids,  all  indicate  the  state  of  the  cerebral  circulation. 

The  second  stage  contrasts  very  much  with  that  of  excitement. 
Drowsiness,  stupor  and  coma,  with  dilatation  of  the  pupils,  a  slow, 
labouring  pulse,  stertorous  breathing,  spasmodic  twitchings  of  the 
nauscles,  hemiplegia,  and  relaxation  of  the  sphincters,  together  indicate 
effusion,  and  compression  of  the  brain.  Rig-ors  announce  suppuration. 
But  it  is  remarkable  how  tolerant  the  brain-substance  is  of  abscess, 
owing  to  the  collection  of  fluid  consisting  of  disintegrated  nerve- 
matter,  with  little  addition  of  pus  to  produce  the  symptoms  of 
compression. 

The  structural  alterations  or  appearances  resulting  from  inflamma- 
tion of  the  brain,  and   membranes,  vary  according  to  the  seat    and 
progress  of  the  inflammation.    They  may  be  summarily  enumerated  as 
follow  : — Suppuration  in  the  diploe  ;  lymph  or  pus  of  a  greenish-yellow 
colour,  circumscribed  on  the  outer  or  cranial  sui-face  of  the  dura  mater 
between  it  and  the  bone,  and  diffused  beneath  this  membrane  within 
the  cavity  of  the  arachnoid,  and  on  the  jDia  mater,  filling  its  meshes 
and  prolongations  between  the  convolutions ;  so  that  the  membrane  thus 
thickened  can  be  removed  as  a  whole  from  the  brain,  and  looks  as  if  it 
had  been  cast  in  wax.     Softening  of  the  brain -substance,  abscess  in  the 
central  part  of  the  brain  or  cerebellum,  and  effusion  of  serum  in  the  ven- 
tricles, constitute  the  alterations  peculiar  to  the  brain.     The  veins  are 
more  or  less  engorgedwith  blood,  and  the  venous  sinuses  contain  coagula. 
Some  of  these  appearances  are  more  or  less  frequently  modified, 
according  to  the  observations  of  Mr.  J.  Hutchinson.    Thus,  sub-cranial 
suppuration  is  rarely  circumscribed  as  a  collection  of  pus  (Pott),  but 
diffused  as  a  thin  layer  of  purulent  lymph  ;  only  the  outer  surface  of 
the  dura  mater  may  be  inflamed,  without  implicating  the  deeper  or 
arachnoid  surface,  but  this  is  a  very  rare  condition ;  very  commnnly, 
however,  the  arachnoid  sac  alone  is  the  seat  of  inflammation,  arachnitis 
occurring  without  involving  the  subjacent  pia  mater,  which  can  be 
drawn  out,  free  of  lymph,  from  the  sulci  between  the  convolutions  of 
the  brain;  the  thin,  sero-purulent  fluid  within  the  arachnoid  is  never 
present  in  sufficient  quantity  to  flatten  the  convolutions  and  produce 
compression,    unless   when    sometimes   it   has    become    encysted   by 
adhesions  of  the  sac ;  lastly,  inflammation  of  the  pia  mater  alone,  not 
unfrequently  exists  independently  of  arachnitis,  effusion  taking  place 
between  the  convolutions,  and  especially  into  the  subarachnoid  spaces, 
beneath  the  visceral  layer  of  the  arachnoid,  but  not  into  its  cavity. 
The  inflammation  originates  also  in  different  situations,  in  the  two 
cases ;  that  of  the  pia  mater  beginning  generally  at  the  base  of  the 
skull,  arachnitis  in  the  vault  of  the  cranium  ;  and  while  the  latter  pro- 
ceeds usually  from  injury  to  the  bone  and  dura  mater,  inflammation  of 
the  pia  mater  is  mostly  consequent  on  the  laceration  of  a  cranial  nerve 
in  basal  fracture. 

All  these  appearances,  therefore,  may  not  co-exist  in  any  one  brain, 
as  the  results  of  inflammation. 

The  causes  of  intra-cranial  inflammation,  consequent  on  injuiy  of 
the  head,  are  the  various  conditions  of  injury  already  described.    Thus^ 
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scalp-wound,  and  contusion  of  the  cranium;  fractures  of  the  skull, 
with  injury  of  the  membranes  of  the  brain;  concussion,  contusion, 
compression,  and  wounds  of  the  brain; — these  several  forms  of  lesion 
are  the  startinfif-points  of  inflammation.  Erysipelas  of  the  scalp  or  of 
the  face  may  also  give  rise  to  meningitis. 

The  train  of  symptoms  above  mentioned,  supervene  at  a  variable 
pe}-iocl  after  injury  of  the  head;  and  this  question  of  time  has  a  toler- 
ably definite  relation  to  the  cause  of  inflammation,  thereby  indicating 
the  probable  cause  of  the  symptoms.  If  dependent  upon  concussion, 
the  symptoms  of  intra-cranial  inflammation  appear  at  a  very  early 
period — perhaps  within  a  few  hours ;  as  arising  from  contusion  of  the 
brain-substance,  they  generally  supervene  about  the  fourth  or  fifth 
day ;  whereas,  from  contusion  of  the  bone,  the  inflammatory  mischief 
may  not  appear  for  a  while — many  days,  or  two  or  three  weeks,  and 
then  suddenly  be  declared. 

The  character  of  the  symptoms  may  denote  the  seat  of  intra-cranial 
inflammation,  more  or  less  distinctively.  Thus,  Mr.  Hutchinson  refers 
to  headache  of  a  fixed  and  persistent  character  as  being  symptomatic 
of  sub-cranial  suppuration,  before  the  supervention  of  deeper  meningeal 
inflammation ;  and  he  regards  recurrent  rigors  as  pathognomonic  of 
pya3mic  infection,  which  may  also  proceed  from  suppurative  phlebitis 
with  thrombosis  of  the  veins  in  the  diploe  of  the  skull,  consequent  on 
contusion  or  denudation  of  a  portion  of  bone.  Hemiplegia  and  con- 
vulsions speedily  indicate  the  supervention  of  arachnitis,  the  side 
affected  being  that  which  is  opposite  to  the  hemisphere  under  the  in- 
fluence of  inflamnaation.  With  regard  to  the  diagnosis  of  arachnitis 
and  inflammation  of  the  pia  mater  alone,  the  absence  of  hemiplegia,  in 
conjunction  with  head-symptoms  after  injury,  is  chiefly  distinctive  of 
the  latter.  This  form  of  meningitis  occurs  usually  from  fracture  of 
the  petrous  portion  of  the  temporal  bone,  attended  with  discharge 
of  cerebro-spinal  serous  fluid  from  the  ear ;  or  from  orbital  fracture. 
In  either  of  these  basal  fractures,  the  consequent  inflammation  readily 
travels  from  the  seat  of  injury  along  the  pia  mater  investment  of  the 
auditory  or  the  optic  nerve,  to  the  subarachnoid  space  at  the  base  of 
the  brain.  The  tubular  or  conducting  matter,  therefore,  is  chiefly 
affected  by  the  effusion,  rather  than  the  grey,  cortical  matter  of  the 
convolutions,  which,  as  the  source  of  motor-force,  is  mostly  influenced 
by  the  effusion  of  arachnitis;  and  thence  the  different  liability  to 
paralysis  in  these  two  forms  of  meningitis,— arachnitis  and  basal  sub- 
arachnitis.  When  the  pia  mater  over  the  convolutions  of  the  hemi- 
spheres is  inflamed — as  happens  usually  from  a  direct  perforating 
wound  of  the  skull  and  membranes — the  subarachnitis  has  no  clinical 
character  of  its  own,  the  symptoms  being  undeterminable  from  those 
of  the  concurrent  arachnitis. 

The  prognosis  of  intra-cranial  inflammation  is  always  precarious,  and 
especially  in  the  second  stage,  that  of  effusion  or  suppuration  with  coma. 
Treatment. — The  head  should  be  shaved,  and  raised  in  an  elevated 
position;  and  cold  lotions  or  an  ice-bag  be  applied.  Free  purgation 
must  then  be  brought  into  action,  and  blood-letting  in  some  form. 
Local  bleeding  by  means  of  leeches  applied  to  the  temples,  or  cupping 
on  the  nape  of  tihe  neck,  will  always  be  necessary ;  general  blood- 
letting may  be  had  recourse  to  according  to  the  severity  of  the 
symptoms,  and  small  repeated  bleedings  are  safer  and  make  a  more 
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permanent  impression  on  the  cerebral  circulation  than  one  large  blood- 
letting. Antimonial  salines  prove  useful  adjuncts  to  these  depletory 
and  sedative  measures,  by  continuing  their  influence  on  the  system. 
Aconite  (Fleming's  tincture),  in  small  doses  of  a  drop  or  half  a  drop, 
in  water,  every  three  hours,  is  recommended  by  Mr.  Spence,  as  being 
safer  than  antimony,  which  is  apt  to  induce  vomiting.  Opium  had 
better  not  be  administered  in  large  or  opiate  doses ;  although,  in  the 
form  of  morphia,  it  may  be  given  to  control  furious  delirium.  Bromide 
of  potassium,  in  large  doses,  is  said  to  be  also  very  efiicacious.  Calo- 
mel, in  small  doses,  combined  with  opium,  should  be  pushed  to  saliva- 
tion. These  measures  must  be  followed  up  by  derivation  from  the 
head,  by  means  of  blisters  applied  to  the  nape  of  the  neck  or  the  head. 
A  blistering-ca,p  is  used  by  the  French  Surgeons,  and  dressing  the  blis- 
tered surface  with  mercury  has  sometimes  been  most  effectual  for 
restraining  effusion  in  the  second  stage  of  inflammation.  Ultimately, 
tonics,  especially  quinine  with  t»Lie  mineral  acids,  and  a  generous  diet, 
may  be  given  with  great  advantage  to  relieve  the  lingering  headache, 
and.  restore  the  nerve-power  and  muscular  strength. 

The  state  of  the  viscera,  and  of  the  kidneys  in  particular,  should, 
always  be  examined  thoroughly,  in  relation  to  both  the  diagnosis  and 
treatment  of  inflammation  of  the  brain,  arising  apparently  from  any 
injury  of  the  head. 

Chronic  Traumatic  Encephalitis  may  be  distinguished  from  the 
acute  form  of  this  inflammation,  by  the  insidious  development  of  the 
symptoms,  their  less  pronounced  character,  and  longer  duration.  Com- 
mencing at  variable  periods  after  the  head-injury, — within  a  few  days, 
some  weeks,  or  months — the  effects  of  that  injury  may  have  seemingly 
passed  off  ;  whether  it  was  concussion  of  the  brain,  or  contusion  of  the 
skull.  Commonly,  however,  some  subdued  symptoms  of  cerebral 
disturbance  remain,  continuous  fi^om  the  time  of  the  injury.  Oc- 
casional headache,  of  a  dull,  heavy  character,  is  experienced,  with 
perhaps  giddiness,  and  loss  of  memory,  or  some  impairment  of  vision 
or  of  hearing;  while  the  patient  becomes  pale  and  dispirited,  languid 
and  irritable.  He  looks  very  ill.  Perhaps  an  epileptic  seizure  mai-ks 
the  accession  of  more  positive  symptoms.  Then  the  attack  is  similar 
to  that  of  acute  encephalitis ;  but  the  stage  of  delirious  excitement  is 
not  so  violent, — a  muttering  delirium,  with  some  pain  and  heat  of 
head,  contraction  or  dilatation  of  the  pupils,  or  one  pupil  may  be 
contracted  and  the  other  dilated,  intolerance  of  light  and  sound  ;  these 
symptoms  being  succeeded  by  moaning  or  screaming,  with  spasmodic 
twitchings  of  the  face  and  limbs,  as  the  patient  sinks  into  a  comatose 
state, — in  the  stage  of  compression,  resulting  from  the  effusion  of  serum, 
lymph,  or  pus,  chiefly  within  the  arachnoid  membrane  of  the  brain. 

But  siibacute  traumatic  encephalitis  is  not  invariably  fatal,  nor 
always  in  this  way.  The  patient  may  live  on,  subject  to  the  recurrence 
of  symptoms  from  any  occasional  cerebral  excitement,  and  unfitted, 
therefore,  for  the  business  or  pleasures  of  life ,  losing  yet  more 
gradually  his  mental  and  physical  powers,  he  becomes  a  paralytic 
cripple,  until  worn  out,  as  a  wreck,  he  dies  exhausted.  This  sad  state 
of  vegetating  existence  will  be  noticed  more  particularly  in  connection 
with  Spinal  Meningitis  and  Myelitis,  as  the  result  of  concussion  of 
the  cord,  involving  the  brain. 

The  treatment  of  chronic  intra-cranial  inflammation  will  consist  of 
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the  same  measures  which  are  appropriate  with  reference  to  the  acute 
condition  of  this  disease ;  but  thej  should  be  adapted  to  the  subacute 
character  of  the  symptoms ;  and  the  treatment  directed  rather  with 
the  view  of  preventing  their  development,  than  in  the  hope  of  re- 
moving the  products  of  old-standing  arachnitis,  or  the  other  sti'uctural 
consequences  of  inflammation,  meningeal  or  cerebral. 

Operative  interference. — When  aczt/e  intra-cranial  inflammation 
arises  from  compound  fissiire-fracture,  early  recourse  to  the  operation 
of  trephining  is  strongly  urged  by  Mr.  Hutchinson.  The  symptoms 
of  fixed  and  persistent  headache,  with  feverishness,  will  indicate  the 
occurrence  of  stqypiiration  between  the  cranium  and. dura  mater,  before 
the  supervention  of  deeper  infl.ammation — as  arachnitis. 

Compression  of  the  brain,  indicated  by  coma,  and  as  depending  on 
suppuration^  Kiay,  however,  more  positively  justify  recourse  to  opera- 
tion. But  under  what  circumstances  ?  Rigors  are  the  surest  consti- 
tutional sign  of  suppuration,  in  connection  with  head-injury.  Then 
with  coma,  and  especially  with  hemiplegia,  the  only  question  is  the 
situation  of  the  matter.  Scalp-wound  injury,  or  contusion  of  the 
bone,  with  perhaps  a  puffy  tumour,  will  generally  indicate  the  spot. 
The  matter  may  be  located  between  the  bone  and  dura  mater ;  or  also 
beneath  this  membrane,  althoug'h  very  rarely  circumscribed  within  the 
cavity  of  the  arachnoid, — the  dura  mater  then  bulging  up  tensely  into 
the  trephiue-aperture,  and  not  presenting  any  pulsation.  An  incision 
must  be  made  and  the  matter  let  out. 

The  operation  will,  therefore,  be  effectual  in  these  two  exceptional 
conditions — (1)  for  the  evacuation  of  matter  beneath  the  cranium  alone ; 
(2)  or  associated  with,  its  circumscribed  formation  beneath  the  dura 
mater,  in  the  cavity  of  the  arachnoid. 

(8)  Abscess  in  the  Brain  maybe  superficial  or  deep.  The  difficulty 
will  be  to  determine  this  question.  Having  trephined  the  skull,  in  con- 
sequence of  compression-S}Tnptoms,  one  of  two  conditions  may  be 
found.  Matter  may  at  once  escape  through  an  opening  in  the  dura 
mater,  that  membrane  having  sloughed  over  a  communicating  abscess. 
The  difficulty  is  solved.  But  if  the  membrane  is  entire,  w^ithout 
bulging  under  the  trephine-aperture,  and  with  symptoms  still  of  com- 
pression, the  question  again  rises  as  to  the  situation  of  the  matter, 
superficially  or  deeply  in  the  brain.  In  this  doubtful  condition,  the 
dura  mater  has  been  divided  ;  yet  the  patient  has  died  with  an  abscess 
then  discovered,  situated  just  below,  under  the  cortical  substance  of 
the  brain,  and  thus  provokingly  close  to  the  trephine-aperture  ;  or  again 
the  abscess,  so  placed,  has  burst  subsequently,  and  the  patient  entirely 
recovered.  The  one  case — that  of  leaving  the  brain  intact  with  a  fatal 
result — happened  to  Roux  ;  the  other — that  of  natural  evacuation  of  the 
matter  ensuing  with  recovery — happened  to  J.  L.  Petit.  The  fair 
inference  is  this — that  if  an  abscess  can  be  reasonably  suspected  to  be 
situated  sicperf  daily,  as  shown  by  the  state  of  the  brain  at  the  part 
exposed,  a  slight  incision  into  the  brain  may  be  made  to  discover  and 
evacuate  the  matter.  Deep,  or  central  abscess,  also,  might  be  in- 
terrogated in  the  same  way,  and  for  similar  reasons.  Dupuytren 
punctured  the  brain  an  inch  deep,  and  at  once  saved  the  life  of  his 
patient.  Dr.  Detmold  also  made  deep  incisions  into  the  brain,  on  three 
different  occasions  in  the  same  case;  the  first  saved  the  man  from 
impending  death  ;  the  latter  two,  touching  the  left  ventricle,  seemed  to 
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afford  the  only  ctatice  of  recovery.     But  it  is  not  probable  tbat  sncli 
deep  incisions  "will  be  repeated  by  other  Surgeons. 

OpEEATio^f  OF  TeephixijsCt. — The  conditions  of  Head-injury,  with 
compression,  which  render  this  operation  necessary  or  judicious,  have 
been  already  fully  considered  in  connection  with  Fractures,  and  Com- 
pression ;  the  latter  as  arising  also  from  intra-cranial  estravasation,  or 
from  intra-cranial  suppuration,  consequent  on  Traumatic  Inflammation. 
The  operation  itself  remains  to  be  described. 

The  instruments  requisite  are  a  trephine  or  trepan,  small  or 
large-sized,  according  to  the  purpose  of  the  operation — either  the 
removal  of  a  portion  of  bone  as  a  source  of  compression,  or  the 
evacuation  of  subjacent  fluid,  extravasated  blood,  or  pus.  An  ele- 
vator and  Hey's  saw  are  the  only  other  special  insti-uments. 

The  head  is  to  be  shaved  around  the  seat  of  operation  ;  the  bone,  if 
not  already  exposed  by  a  scalp-wound,  must  then  be  laid  bare  by  a 
crucial,  or  T-shaped  incision.  The  trephine,  with  its  centre-pin  pro- 
truding and  fixed  into  the  skull, 
should  be  worked  from  left  to 
right,  with  a  firm,  and  even-mov- 
ing, but  light  bearing  action  (Fig. 
687).  A  fair  groove  having  been 
thus  made,  the  steadying-  centre- 
pin  is  no  longer  necessary,  and 
should  be  withdi'awn,lest,  passing 
more  deeply,  it  penetrate  the  skull 
first  and  wound  the  brain.  Com- 
plete division  of  the  outer  table, 
and  entrance  into  the  diploe,  will 
be  plainly  shown  by  the  altered 
character  of  the  detritis  thrown 
up  by  the  saw — the  dry,  white 
flour  of  the  hard  bone  being  suc- 
ceeded by  bloody  and  soft  grit. 
A  sensation  of  yielding  in  entering 
and  passing  through  the  diploe  is 
also  very  perceptible.  It  should 
be  remembered  that  no  diploe  will  be  found  either  in  children  or  the 
aged.  The  instrument  must  now  be  worked  very  lightly  and  cautiously, 
and  withdrawn  every  turn  or  two  as  it  approaches  the  dura  mater, 
in  order  that  the  groove  may  be  examined  with  a  probe — a  pointed 
piece  of  wood  or  quill — to  ascertain  the  depth  and  uniformity  of  pene- 
tration around  the  circular  piece  of  bone.  When  it  seems  loosened, 
an  elevator  is  gently  introduced  into  the  groove,  and  the  portion  of 
bone  removed. 

The  particular  object  of  the  operation  can  now  be  accomplished. 
Pus  or  blood  will  escape  or  may  be  evacuated  ;  or  a  depressed  portion 
of  bone  can  be  raised,  by  insinuating  the  elevator  beneath  it  and  bearing 
on  the  finger  or  the  edge  of  the  firm  bone  as  a  fulcrum.  This  implies 
that  in  trephining  for  fracture,  the  circular  piece,  or  half-circle,  of  bone 
removed  must  communicate  with  the  edge  of  the  depressed  portion 
and  afford  space  for  its  elevation.  Sometimes,  a  projecting  portion  of 
bone  can  be  removed  with  a  Hey's  saw  (Fig.  688),  or  bone-pliers,  and 
space  thus  made  for  the  introduction  of  the  elevator  (see  Fig.  688), 
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■without  nsing  the  trephine.  It  should  be  seen  that  the  elevator  is 
passed  beneath  both  tables  of  the  bone  ;  if  accidentally  introduced  into 
the  diploe,  the  outer  table  will  be  raised,  but  not 
the  inner.  And  perchance,  the  inner  table  being 
depressed  to  a  greater  extent,  the  whole  of  the 
depressed  portion  is  not  raised,  when  the  outer  table 
lies  quite  level  with  the  adjoining  bone  Either 
of  these  contingencies — according  to  my  own  expe- 
rience— may  render  the  operation  incomplete,  and 
thus  the  symptoms  of  compression  continue,  or 
return  if  partially  relieved  for  a  time.  It  may  be 
advisable,  therefore, — and  especially  in  punctured 
fracture, — to  ascertain  with  a  bent  probe,  whether 
there  be  any  depression,  or  fragment  of  bone  be- 
neath the  margin  of  the  trephine-aperture — taking 
care  not  to  detach  the  dura  mater  Avhen  not  already 
separated  by  the  fracture.  The  extraction  of  any 
fragment  of  the  inner  table  must  be  done  very  gently ; 
and  in  punctured  fracture,  a  small  fragment  will 
easily  slip  into  the  brain  more  deeply,  by  a  dipping 
movement  of  the  forceps.  Certain  parts  of  the  skull 
have  been  deemed  ineligible  for  trephining  ;  namely, 
over  the  occipital  bone,  in  the  course  of  the  venous 
sinuses,  and  over  the  frontal  sinuses.  But  I  have 
■not  hesitated  to  trephine  over  the  longitudinal  sinus.  lu  one  case  I 
removed  a  triangular  piece  of  bone,  two  inches  long,  and  one  inch  at 
the  base;  this  fragment  being  tightly  wedged  under  the  parietal  bone 
adjoining  the  sinus.  Although  the  ultimate  result  w^as  unsuccessful, 
the  relief  of  depression-symptoms  was  so  marked,  that  I  had  no  reason 
to  regret  having  trephined  in  a  part  of  the  skull  forbidden  by  tradi- 
tional rule.  Over  the  frontal  sinuses,  the  outer  table  may  be  first 
removed  and  then  the  inner.  In  a  punctured  fracture  through  the 
frontal  sinus,  1  trephined  to  remove  a  depressed  fragment,  and  the 
patient  recovered.  In  any  situation,  loose  fragments  or  debris  of  bone 
must  be  carefully  picked  or  brushed  out,  and  the  woimd  gently 
sponged  clean  ;  the  scalp  is  then  laid  down,  retained  with  a  few 
sutures,  if  necessary,  and  a  strip  of  water-dressing  applied.  Some- 
times, a  pulsating  hsemorrhage  continues  fi'om  beneath  the  trephine- 
apei'ture ;  then,  I  think  it  better  not  to  close  the  wound,  until  the 
bleeding  has  ceased,  lest,  owing  to  the  accumulation  of  blood,  symp- 
toms of  compression  should  supervene. 

The  after-treatment  consists  entirely  in  measures  preventive  or 
curative  of  inflammation  and  its  consequences. 

The  results  of  this  operation  have  been  very  unfavourable.  In  the 
Parisian  Hospitals,  Nelaton  reports,  of  sixteen  cases  during  fifteen  years, 
that  all  have  terminated  fatally ;  this  mortality,  however,  including 
cases  that  would  have  died  fi'om  the  injury  of  the  brain  for  which  the 
oper-ation  was  performed. 

In  the  Hospitals  of  Great  Britain — England,  Ireland,  and  Scotland 
— the  mortality,  although  very  high,  has  been  much  less  ;  and  in  those 
of  the  United  States,  the  proportion,  according  to  Seuter  and  Goss,  is 
one  recovery  to  four  deaths.  The  chance  of  only  one  to  four  in  favour 
of  life  is  sufficient  to  justify  the  operation  under  the  pressing  circum- 


TUMOUKS    OF    THE    HEAD.  225 

stances  for  wliicli  alone  it  is  now  resorted  to, — as  the  sole  chance 
of  preserving  life. 

Mucli  has  been  said  respectinpf  the  efficacy  of  antiseptic  precau- 
tions with  regard  to  the  operation  of  trephining  ;  and  statistics 
have  been  adduced  in  proof  of  the  greatly  reduced  mortality  of  this 
operation,  under  these  circumstances.  But  the  conditions  of  brain- 
injury,  and  their  consequences  in  connection  with  depressed  fracture, 
mainly  determine  the  results  of  operation  ;  and  thence  the  inference 
in  favour  of  antiseptics,  is  even  more  unreliable  than  with  regard  to 
operations  in  general — the  mortality  of  which  depends  on  various 
conditions.  Indiscriminately  collated  statistics  cannot  settle  this 
question. 

The  more  or  less  successful  results  of  trephining  for  gunshot 
fractures  of  the  skull  have  been  already  noticed  in  connection  with 
these  injuries. 

TuMOCRS  OF  THE  Head. — (1.)  The  Scalp  is  liable  to  be  the  seat  of 
Cysts  or  Wens,  containing  sebaceous  matter ;  or  Vascular  tumourSj 
as  ]S^83vi. 

Cysts  not  unfrequently  form  on  the  head,  from  enlargement  of 
the  sebaceous  follicles  in  the  scalp.  Any  such  cyst-tumour  is  then 
commonly  known  as  a  wen.  Sometimes,  however,  it  may  be  a  new 
formation.  The  tumour  is  usually  round,  or  somewhat  conical,  varying 
in  size  from  a  marble  to  a  horse-chestnut  or  larger,  and  of  soft  or 
more  solid  consistence  and  elastic  character,  according  to  the  thickness 
of  the  cyst-wall  and  the  density  of  the  contained  sebaceous  matter. 
The  tumour  is  painless,  Or  tender  only  when  handled  or  injured. 
The  cyst- wall,  having  a  fibro-cellular  structure  lined  with  epitheliumj 
may  be  quite  thin  and  membranous,  or  thick,  and  forming  a 
fibrous  capsule,  when  the  follicle  has  long  undergone  hypertrophy. 
But  the  cellular  connection  of  the  capsule  with  the  scalp  is  generally 
so  loose,  that  it  can  be  readily  detached  from  its  bed.  The  sebaceous 
contents  vary  in  colour  and  consistence.  In  a  recent  wen,  the  con- 
tained matter  has  a  whitish  or  yellowish  colour,  and  is  soft,  like  clotted 
cream  ;  in  a  wen  of  longer  duration,  this  matter  is  greyish  and  firmer, 
resembling  putty,  or  friable  and  sometimes  stratified  in  concentric 
layers.  Or  the  contents  may  have  a  mixed  character,  partly  soft  and 
yellowish,  partly  dry,  and  of  a  greenish,  brown,  or  black  colour.  These 
different  appearances  of  the  sebaceous  matter  correspond  to  de- 
generative changes ;  a  caseous  transformation,  and  discolouration 
produced  perhaps  by  changes  in  the  hsematosine  of  blood-corpuscles 
which  have  become  intermixed,  by  pressure  or  other  slight  injury  to 
which  the  scalp-tumour  has  been  exposed.  Under  the  microscope,  the 
sebaceous  matter  is  seen  to  consist  chiefly  of  cholesterine,  associated 
with  blood-particles,  epithelial  scales,  and  perhaps  abortive  hairs. 

Wens  are  often  multiple^  giving  to  the  head  a  singularly  nodulated 
and  unsightly  appearance  ;  dore  conspicuous  when  the  person  is  bald. 

The  diagnosis  of  an  ordinary  scalp- wen  is  simple  ;  for  although,  in 
a  thin-walled  cyst,  the  consistence  may  resemble  a  subcutaneous /a ^^?/ 
tumour,  or  lipoma,  the  irregular  or  somewhat  lobulated  surface  and 
even  the  doughy  character  of  this  form  of  tumour  are  distinctive. 
While  an  abscess  is  distinguished  by  its  more  fluid  or  fluctuating,  rather 
than  elastic  character,  the  tumour  is  less  movable — owing  to  surround- 
ing infiltration  ;  and  when  threatening  to  point,  the  throbbing,  painful 
VOL.  II.  Q 
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swcUint^  ^vill  further  declare  its  nature.  A  thick-walled  sebaceous 
cvst  is  unlike  both  these  kinds  of  tumour.  Sometimes,  a  black  point 
may  be  found  on  the  summit  of  the  cyst,  and  through  this — which  is 
the  obstructed  duct  of  the  follicle — some  sebaceous  matter  may  be 
squeezed,  and  thus  the  diagnosis  will  be  determined. 

In  the  ordinary  course  of  a  scalp-wen,  the  tumour  remains  simply 
a  harmless  disfigurement.  But  it  is  ever  liable  to  inflame  and  ulcerate, 
the  inteo-umeut  over  the  cyst  acquiring  a  bluish-red  colour,  the  skin 
becomes  thinner  and  cracks,  and  an  oozing  discharge  scabs  the  surface  ; 
when  this  is  removed  or  falls  off,  a  small  fretting  ulcer  remains,  which 
enlaro-ing  slowly,  at  length  evacuates  the  contents  of  the  cyst,  leaving 
a  circular  cavity,  -with  a  thickened  mai^gin,  and  discharging  a  thin 
fetid  fluid.  In  consequence  of  inflammatory  infiltration  around  the 
cyst,  the  tumoui'  loses  its  movable  character,  and,  getting  set  in  the 
scalp,  resembles  a  more  solid  tumour  with  the  integument  over  it 
inflamed.  Rarelv,  the  cyst  itself  is  loosened  by  suppuration,  and 
expelled  ;  the  cavity  closing  up  by  granulation,  and  cicatrization  com- 
pleting this  natural  mode  of  cure.  But  scalp-wens  are  generally 
found  in  persons  who  are  past  middle  age,  and  whose  health  is 
naturally  weak  or  prematurely  broken;  this  constitutional  state  tending 
to  induce  ulceration,  and  to  maintain  the  obstinate  indisposition  of  the 
ulcer  to  heal. 

The  treatment  of  a  scalp-wen  will  depend  upon  circumstances. 
When  small  and  quiescent,  it  may  be  left  alone,  unless  it  be  desirable 
to  remove  it  for  the  sake  of  appearance.  But  even  then  the  liability 
to  erysipelas  supervening  on  any  wound  of  the  scalp,  and  in  an  un- 
healthy part,  will  restrain  the  Surgeon  fi'om  unnecessary  interTerence  ; 
especially  in  a  patient  whose  constitutional  condition  is  unfavourable, 
when  any  operative  procedure  should  be  at  least  postponed  until  that 
is  improved  by  medicinal  and  dietetic  measures.  On  the  other  hand, 
in  such  persons  there  is  always  tlie  greater  tendency  to  ulceration,  and 
a  tedious  cure.  When  the  tumour  is  of  larger  size  and  troublesome, 
it  should  be  removed.  This  may  be  readily  done,  by  laying  open  the 
cyst  through  its  whole  diameter  with,  a  scalpel,  pressing  out  the 
sebaceous  contents,  and  then  seizing  the  wall  with  a  stout  forceps, 
enucleate  the  cyst  from  its  cellular  bed.  A  thin-walled  cyst  cannot  be 
thus  shelled  out;  but  the  membranous  capsule  may  be  detached  with, 
the  handle  of  the  scalpel,  and  torn  out  with  the  forceps.  No  portion 
of  the  scalp  should  ever  be  removed  ;  when  apparently  redundant,  it  will 
contract ;  and  even  when  unsound,  it  will  recover  itself.  The  lips  of  the 
incision  maybe  brought  together  by  narrow  strips  of  common  adhesive 
plaster,  or  closed  by  two  or  thi^ee  points  of  suture.  A  lint-compress 
will  promote  the  union  of  the  surfaces  of  the  cavity ;  and  the  whole 
dressing  may  be  retained  by  a  head-bandage.  If,  as  sometimes 
happens,  the  lips  of  the  wound  refuse  to  unite — especially  when  the 
integument  is  unsound — the  cavity  reopens,  and  must  be  dressed  from 
the  bottom  Avith.  lint  soaked  in  carbolic  solution.  After  entire  removal 
of  the  cyst,  the  tumour  never  returns. 

Another  method  of  treatment  consists  in  puncturing  the  cyst,  or 
introducing  a  probe  through  the  black-pointed  obstructed  duct  of  the 
follicle,  in  order  to  squeeze  out  the  sebaceous  matter  ;  then,  the  opening 
being  made  of  sufficient  size,  the  interior  of  the  cyst  is  freely  cauterized 
with,  nitrate  of   silver,  or  a  small   seton   passed   in,  thus  to  induce 
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inflammatory  adL.esion  of  the  cavity.  But  more  often  a  prolonged 
suppurative  discharge  and  open  soi'e  results;  the  cyst-cavity  having 
become  an  indolent  and  unhealth.y  ulcer. 

Congenital  sebaceous  cysts  are  sometimes  met  with,  in  the  scalp, 
resembling  ordinary  wens  in  this  situation,  but  distinguished  by  the 
tumour  often  lying  in  contact  with  the  dura  mater;  the  cranium  being- 
perforated,  either  in  consequence  of  continued  pressure  or  from  con- 
genitally  incomplete  development. 

In  infancy  or  childhood,  the  chief  question  of  diagnosis  is  to 
distinguish,  between  a  wen  of  tbe  scalp,  and  one  which,  through,  an 
opening  in  the  skull,  lies  upon  the  dura  mater;  and  which  may  also 
be  an  encejjhalocele  or  hernial  protrusion  of  the  brain.  This  dis- 
tinction will  be  drawn,  principally,  by  observing  whether  any  such, 
tumour  enlai'g'es  and  subsides  somewhat  under  the  movements  of 
respiration,  and  is  rendered  fuller  by  the  expiratory  acts  of  coughing 
or  crying ;  and  by  the  effect  of  compression  in  producing  any  disturb- 
ance of  the  cerebral  functions.  Sometimes,  the  margin  of  the  cranial 
apertui'e  can  be  felt  with  the  tip  of  the  finger ;  but  it  may  be  impos- 
sible to  thus  determine  whether  the  opening  is  complete,  or  a  depres- 
sion only  from  destruction,  or  absence  of  the  outer  table  of  the  skull. 

Ncevus  will  resemble  an  encephalocele,  or  a  sebaceous  cyst  with 
cranial  perforation;  the  tumour  being  affected  by  the  respiratory 
movements,  and  when  seated  in  the  cranium,  as  a  pulsating  tumour 
of  bone,  some  cerebral  disturbance  may  be  elicited  by  compression. 
Purplish  discolouration  of  the  scalp-integument  may  also  present  a 
closer  resemblance  to  encephalocele  than  to  a  perforating  cyst-tumour. 
The  more  or  less  complete  disappearance  of  the  tumour  under  pressure 
is  the  chief  mark  of  a  vascular  or  na3void  growth. 

The  question  of  treatment  turns  upon  tbat  of  diagnosis.  It  w^ill  be 
obviously  perilous  to  remove  a  congenital  subaceous  cyt^t,  which  may 
be  in  close  relation  with  the  brain,  unless  the  Surgeon  be  driven  to 
thus  interfere  by  the  urgency  of  cerebral  symptoms. 

Blood-tumours  of  the  scalp,  in  the  form  of  cephalhsematoma — ex- 
ternal to  the  skull,  have  already  been  noticed;  but  a  blood-tumour 
sometimes  arises  from  comm,iinication  with,  a  venous  sinus, — the  superior 
longitudinal,  and  usually  in  front,  seldom  in  the  parietal  region,  and 
rarely  in  the  occiput.  This  venous  tumour  may  result  from  injury,  or 
be  produced  spontaneously.  Of  small  size — that  of  a  chestnut,  the  swell- 
ing is  evidently  fluid,  and  elastic — when  beneath  the  pericranium,  or 
coming  through  u.nder  the  scalp,  it  presents  a  bluish  appearance.  The 
tumour  is  increased  by  coughing,  stooping,  or  by  compression  of  the 
internal  jugular  veins  ;  it  sometimes  faintly  pulsates,  but  with  no 
bruit ;  and  subsiding  under  pressure,  the  perforation  in  the  skull  may 
be  detected.  Spontaneous  perforation  produces  a  number  of  small 
apertures.  Usually  remaining  stationary,  or  not  enlarging  much, 
although  never  disappearing,  this  tumour  occasions  no  brain-symptoms. 

No  treatment,  therefore,  is  requisite,  otherwise  than  a  well-adapted 
support.  These  tumours  have  been  specially  studied  by  Dupont  and 
Hermann  Demme. 

(2.)  The  Craniwm  maybe  the  seat  of  various  tumours,  the  principal 
forms  of  which  are  four  in  number :  ivory  exostosis,  situated  perhaps 
near  the  orbit,  or  on  other  parts  of  the  cranium  ;  fibrous  or  fibro-cystic 
tumour;    myeloid    tumour;    and   cancer.      Their   leading  symptoms, 
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diagnosis,  and  treatment  are  conveniently  exhibited  in  the  following 
tabular  view,  by  Mr.  T.  Holmes. 


Tumours  of  the 
Skull' 


Exostosis. 


Fibrous  or  fibro- 
cystic. 


Myeloid. 


Leading  Symptoms. 


Diagnosis. 


A  small  and  very  bard 
tumour,  growing  very 
slowly,  unaccompanied  by 
any  symptoms  except  in 
very  rare  c;ises,  when  it 
grows  from  both  tables,  or 
in  the  orbit  and  displacing 
the  globe. 

A  slowly  growing  tu- 
mour, more  soft  than  exos- 
tosis, and  more  liable  to 
affect  the  brain  by  growing 
inwards. 


From  diseased  enlarge- 
ments of  the  bone;  by  the 
presence  of  symptoms  in  the 
latter,  and  by  their  less 
distinct  and  cuxumscribed 
outline. 


From  exostosis,  as  above ; 
from  cancerous  tumours, 
by  its  less  rapid  growtli, 
and  by  the  other  usual 
diagnostic  marks;  from 
fibrous  tumour  of  the  dura 
mater,  the  diagnosis  is 
obvious  before  perforation 
of  the  skull  has  taken 
place,  but  impossible  after- 
wards. 


Treatment. 


Operative  inter- 
ference is  seldom 
justifiable. 


No  interference 
is  permissible.  Life 
may  be  prolonged 
many  years,  even 
after  the  tumour 
has  produced  pres- 
sure on  the  braiu 
and  cerebral  symp- 
toms. 


These  same  observations  apply  to  the  symptoms,  diagnosis,  and  treatment 
of  these  forms  of  tumour ;  with  the  exception  that  their  coursa  is  more  rapid, 
and  that  in  all  other  respects  they  bear  a  closer  resemblance  to  cancerous 
disease. 

From  innocent  tumour ;  No  treatment  is 

by  its  more  rapid    course     possible. 

and    by  the  constitutional 

symptoms.      From    hernia 

cerebri,    following    absorp- 
tion of  the  skull  (very  rare) ; 

by  the  greater  violence   of 

the  pulsation,  the  absence 

of   the    movement    of    the 

brain  dependent  on  respira- 
tion, and  the  less  uniform 

consistence  of  the  tumour. 

From  vascular  tumour  (or 

aneurism  by  anastomosis); 

by  the  cerebral  symptoms 

induced    by  pressure,    and 

by  the  signs  of  cancer. 


Circumscribed  pain  in  the 
head  ;  soon  followed  by  the 
appearance  of  a  tumour,  or 
by  softening  and  pulsation 
at  the  seat  of  pain.  The 
tumour  grows  rapidly,  and 
soon  produces  pressure  on 
the  brain.  Malignant  ca- 
chexia is  usually  well 
marked.  The  skull  is  usu- 
ally thickened  around  the 
tumour. 


(3.)  The  Brain,  and  its  Membranes. — (a.)  Fungous  Tumours  of  the 
Dura  Mater. — Originally  described  by  Louis  under  this  general  beading, 
diiierent  kinds  of  tumour  are  comprised ;  some  being  innocent  and 
some  malignant.  They  all,  however,  agree  in  certain  particulars,  and 
can  hardly  be  diagnosed  from  each  other,  but  must  be  carefully  dis- 
tinguished from  other  forms  of  tumour.  They  are  non-congenital, 
and  thus  distinguished  from  nsevi  and  from  hernial  tumours ;  and 
they  perforate  the  skull,  which  distinguishes  them  from  aneurism  by 
anastomosis  and  from  ordinary  solid  tumours.  At  an  early  period,  a 
general  diagnostic  sign  is  the  presence  of  a  thin  crackling  parchment- 
like  layer  of  bone  over  the  tumour. 

The  penetration  of  any  tumour  through  the  skull  is  made  known 
by  pulsation  communicated  from  the  subjacent  brain,  and  by  the  cere- 
bi'al  symptoms  which  pressure  on  the  surface  produces ;  sometimes, 
also,  the  margin  of  the  opening  in  the  skull  can  be  felt.  The  tumour 
is  seldom  very  prominent,  often  hardly  raised  above  the  surface  of  the 
skull,  but  feels  like  a  soft  pulsating  spot  in  the  bone.  Such  pulsating 
tumours  may  be  single  or  multiple.  According  to  the  activity  of  tlieir 
pulsation,  some  diagnosis  may  be  made  between  these  tumours.  Active 
pulsation  will  probably  denote  soft  cancer;  pulsation  communicated 
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Fig.  689.* 


from  the  brain  may  indicate  fibrous  or  fibro-cellnlar  tumour.  Some  of 
these  perforating  tumoiirs  are  not  entirely  of  intra-cranial  origin,  bat 
spring  also  from  the  diploe  of  the  bone  ;  and  then  the  diagnostic 
character  of  pulsation  becomes  very  equivocal. 

The  course  and  termination  of  these  tumours  depend,  entirely  on 
their  nature.  The  innocent  tumours  are  assuredly  not  necessarily 
fatal ;  a  fibrous  tumour  of  the  skull  and.  dura  mater  has  been  known 
to  produce  occasional  symptoms  of  compression  for  more  than  fifteen 
years,  and  yet  the  patient  died  at  a  tolerably  advanced  age,  and  of 
another  disease  unconnected  with  that  of  the  skull. 

ISTo  treatment  of  any  operative  kind  for  the  removal  of  these  tumours 
■will  be  warrantable  or  effectual. 

(&.)  Congenital  Hernial  Tumours  of  tJie  Brain  and  Memhranes. — 
Encephalocele  and  Meningocele  are  hernial  tumours,  respectively,  of  the 
brain  and  its  membranes,  or  of  the  membranes  alone,  the  protruding  bag 
being  filled  with  subarachnoid  fluid;  or  the  brain-tumour  is  distended 
with  ventricular  fluid,  constituting  a  Hydrencephalocele  ;  and  either 
kind  of  tumour  results  fi^om  congenital  deficiency  of  the  bone  in  some 
part  of  the  skull, generally  the  occi- 
put (Fig.  689).  The  tumour  thus 
formed  varies  in  size  from  a  pea  to 
a  protrusion  exceeding  the  child's 
head ;  it  is  soft,  rounded,  and  bluish 
in  colour  where  covered  by  thin 
skin.  Such  a  tumour  resembles 
nsevus,  in  its  congenital  formation, 
colour,  and  increasing  size  when 
the  child  cries  ;  and  it  is  also  diffi- 
cult to  distinguish  from  a  con- 
genital sebaceous  cyst  in  the  scalp, 
with  perforation  of  the  cranium. 
The  subject  of  this  malformation 
is  usually  still-born  or  dies  early;  occasionally  the  child  lives  to  an 
adult  age. 

Treatment  by  any  operative  interference  will  scarcely  be  justiGable. 
But — as  with  spina  bifida — when  the  protrusion  is  rapidly  increasing 
and  threatening  to  burst,  a  puncture,  followed  by  evenly  adjusted  sup- 
port, may  be  resorted  to.  In  one  case,  an  encephalocele  was  sliced  off, 
and  the  patient  survived. 

HTDROCEPHALUS,and  Paeacextesis  Capitis.— Sometimes  the  Surgeon 
is  called  upon  to  puncture  the  head,  to  relieve  symptoms  of  compres- 
sion in  an  otherwise  fatal  case  of  hydrocephalus,  in  childhood.     This 

*  Encephalocele  from  occiput,  and  apparently  from  back  of  the  neck.  The 
tumour  contained  a  portion  of  the  brain,  and  the  entire  cerebellum,  enclosed  in  the 
dura  mater  and  arachnoid  membranes  ;  the  size  of  the  whole  mass  being  five  inches 
and  a  quarter  in  length,  and  three  and  a  half  transversely,  or  nearly  as  large  as 
the  child's  head.  This  protrusion  had  passed  through  a  congenital  opening  in  the 
occipital  bone,  two  inches  and  a  quarter  from  before  backwards,  and  one  and  a 
quarter  across,  continuous  with  the  foramen  magnum,  and  the  margins  of  the  open- 
ing corresponding  with  the  lateral  sinuses.  The  occipital  bone  and  its  condyloid 
articulations  were  otherwise  perfect ;  but  immediately  above  the  commencement  of 
the  spinal  canal  there  was  an  expanded  osseous  cavity,  and  on  each  side  the  jugular 
foramen  containing  its  vein  and  nerves.  Med.-Chir.  Trans.,  vol.  xxxix.  (John  Z. 
Laurence.) 
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operative  procedure  consists  in  introducing  a  very  fine  trocar  and 
cannula  perpendicularly  ttirongh  the  anterior  fontanelle,  away  from 
the  longitudinal  sinus.  Two  or  three  ounces  of  the  serous  fluid  having 
been  allowed  to  escape,  the  puncture  is  closed  T?-ith  a  piece  of  lint,  and 
the  temporary  support  of  a  bandnge  to  the  head  Avill  be  advisable. 
The  operation  may  have  to  be  repeated  occasionally,  at  perhaps  inter- 
vals of  two  or  three  weeks. 

Braix-Surgery. — No  branch  of  Surgery  has  undergone  a  more 
extraordinarv  development  than  that  which  pertains  to  Injuries  and 
Diseases  of  the  "  Head."  From  the  time  of  Percival  Pott,  who  first 
recognized  the  relation  between  a  "  puify  tumour  "  of  the  scalp  and  a 
localized  sub-cranial  suppuration,  clinical  investigation  has  proceeded 
in  a  twofold  course  of  analytical  diagnostic  inquiry  ;  by  differentiating 
morbid  conditions  of  the  Brain  which  were  formerly  considered  to  be 
identical,  and  may  still  be  found  associated — as  in  respect  to  the  states 
of  concussion  and  compression  ;  and,  at  the  same  time,  by  tracing  the 
causative  relations  between  external  injuries  and  the  localization  of 
cei'ebral  lesions — as  with  regard  to  the  various  seats  of  hsemorrhagic 
extravasation,  and  of  suppuration  within  the  cranium.  But  unaided 
clinical  observation  could  do  little  more,  as  a  method  of  investigation, 
in  these  two  directions,  owing  to  the  obscuiity  which  prevailed 
respecting  the  structural  constitution  of  the  Brain  with  relation  to  its 
functions.  At  length,  a  more  exact  physiology  and  physiological 
anatomy  of  the  Brain,  instead  of  the  old,  barren  descriptive  termino- 
logy, has  throwm  light — only  the  first  rays  of  dawn — upon  the  path- 
way of  pathology.  The  Brain,  as  thus  demonstrated,  is  shown  to  be, 
not  a  single  oi'gan,  but  an  assemblage  of  constituent  organs,  each  as 
a  "  centre  "  having  its  own  definite  functions,  but  with  correlations  to 
other  organic  centres,  and  their  functions.  Thenceforth,  cerebral 
injuries  and  diseases  were  no  longer  spoken  of  with  reference  to  the 
Brain,  as  a  whole,  but  as  affections  of  this  or  that  organic  constituent, 
or  anatomical  and  functional  centre,  in  a  composite  organ.  This 
development  of  clinical  inquiry,  through,  its  conjunction  with  the 
teaching  of  physiology,  has  all  taken  place  within  the  last  twenty-five 
years.  Thus,  in  1861,  Broca  first  endeavoui'ed  to  localize  a  brain- 
injury,  V7ith  regard  to  aphasia,  or  the  loss  of  the  power  of  expressing 
ideas  in  articulate  speech,  by  ti-aciug  the  connection  between  this 
functional  disturbance  and  lesion  of  the  posterior  part  of  the  third 
left  frontal  convolution — Avhich  thence  took  the  name  of  Broca's  con- 
volution, as  the  speech-centre.  Subsequently,  the  fertile  physiolo- 
gical doctrine  of  "cerebral  localization"  has  been  confirmed,  and 
elucidated  by  Hitzig  and  Terrier,  more  especially,  as  resting  on  the 
claims  of  experimental  obsei^vations  on  animals,  for  the  interpretation 
of  human  physiology  ;  and  the  researches  of  these  observers,  princi- 
pally with  reference  to  the  group  of  centres  in  the  cortical  matter  of 
the  brain,  ai-ound  the  sulcus  of  Rolando,  have  been  shown  to  assume 
definite  practical  bearings  in  pathology  and  clinical  investigation,  and 
"with  regard  also  to  surgical  operations  for  the  cure  or  relief  of  various 
forms  of  cerebral  injury  and  disease.  Hence,  the  establishment  of 
Brain- Surgery,  as  the  practical  outcome  of  this  scientific  knowledge, 
may,  I  think,  be  aptly  designated ;  and  to  no  one,  for  the  therapeutic 
application  of  cerebral  physiology,  is  Surgery  more  indebted  than  to 
Lucas-Championniere. 
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Cerebral  Localization. — The  localization  of  cerebral  centres,  from  a 
surgical  aspect,  is  thiis  defined  by  the  latter  observer  : — 

Loiver  extremity,  summit  of  the  ascending  parietal  convolution. 
Upper  and  loiver  extremity,  summit  of  the  ascending  frontal  and  parie- 
tal convolutions.  Upper  extremity,  middle  portion  of  the  ascending 
frontal  convolution.  Upper  extremity  and  aphasia,  inferior  third  of 
the  ascending  frontal,  and  foot  of  the  third  convolutions.  Facial  para- 
lysis, inferior  third  of  the  ascending  frontal,  and  font  of  the  second 
frontal  convolutions.     Apliasia,  foot  of  the  third  frontal. 

The  annexed  illustrations  will  be  very  instructive  to  the  student 
in  following  the  topography  of  the  Brain,  from  a  surgical  point  of 
view;  the  one  figure  showing  the  chief  convolutions,  of  practical 
import,  with  relation  to  the  bones  and  surface  of  the  cranium  ;  the 


Fig.  690. 


other  figure  exhibiting  the  convolutions  more  fally,  and  with  reference 
to  the  position  of  the  motor  centres  or  areas  in  thrm. 

Fig.  690,  convolutions  with  relation  to  the  cranium :  E,  central 
sulcus,  or  fissure,  of  Rolando  ;  Fa,  ascending  parietal  convolution  ; 
Fa,  ascending  frontal  convolution  ;  Fb,  third  frontal  (Broca's)  convo- 
lution.     (After  Lucas-Championniere.) 

Fig.  691,  convolutions  with  relation  to  the  motor  centres,  accord- 
ing to  Ferrier  (after  Ecker)  :  R,  fissure  of  Rolando;  (1),  on  the 
superior  parietal  lobule — advance  of  the  opiDOsite  hind  limb,  as  in 
walking;  (2),  (3),  (4),  around  the  upper  extremity  of  the  fissure  of 
Rolando — complex  movements  of  the  opposite  leg  and  arra,  and  of  the 
trunk,  as  in  swimming;  (a),  (6),  (c),  (cZ),  on  the  ascending  parietal 
or  posterior  central  convolution — -individtial  and  combined  movements 
of  the  fingers  and  wrist  of  the  opposite  hand,  or  prehensile  move- 
ments;  (5),  posterior  end  of  the  superior  frontal  convolution — exten- 
sion forward  of  the  opposite  arm  and  hand  ;  (6),  upper  part  of  the 
ascending   frontal    or  anterior   central   convolution — supination  and 


232 


SPECIAL   PATHOLOGY    AND    SURGERY. 


flexion  of  the  opposite  forearm;  (7),  middle  of  the  same  convolution 
— retraction  and  elevation  of  the  opposite  angle  of  the  mouth  ;  (8),  at 
the  lower  end  of  the  same  convolution — elevation  of  the  ala  nasi  and 
upper  lip,  and  depression  of  the  lower  lip  on  the  opposite  side  ;  (9), 
(10),  Broca's  convolution — opening  of  the  mouth,  with  protrusion 
and  retraction  of  the  tongue — aphasic  region;  (11),  between  (10)  and 
the  lower  end  of  the  ascending  parietal  convolution — retraction  of  the 
opposite  angle  of  the  mouth, "the  head  turns  towards  one  side ;  (12), 
postei-ior  part  of  the  superior  and  middle  frontal  convolutions— the 
eyes    open    wideh-,   the    pupils  dilate,  and    the    head  and  eves  turn 

Fig.  691. 


towards  the  opposite  side;  (13),  supra-marginal  and  angular  gyrus 
— the  eyes  move  towards  the  opposite  side,  and  upwards  or  down- 
wards,— centre  of  vision ;  (14),  superior  temporo-sphenoidal  con- 
volution— pricking  of  the  opposite  ear.  pupils  dilate,  and  the  head 
and  eyes  turn  to  the  opposite  side, — centre  of  hearing. 

Diagnosis  of  Tumours  in,  or  on,  the  Brain. — For  the  purpose  of 
Cerebral  Surgery,  not  only  Injuries  of  the  Brain  have  to  be  considered 
with  relation  to  their  localization,  but  such  diaornosis  should  be 
extended  to  the  localization  of  Tumours  in,  or  on,  the  Brain,  possibly 
with  a  view  to  their  removal  by  surgical  operation,  as  thus  directed 
to  reach  their  seat. 
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Tte  Symptoms  which,  in  their  combination  or  consecutive  occur- 
rence, indicate  the  presence,  and  locality,  of  tumours  affecting  the 
brain,  have  been  made  the  subject  of  special  study  by  Dr.  E.  Long 
Fox,  of  the  Bristol  Royal  Infirmary,  and  I  therefore  venture  to  tran- 
scribe his  observations,  so  far  as  they  may  have  a  surgical  bearing. 

Speaking  of  cerebral  tumours  generally,  he  draws  attention  to  the 
absence  and  equivocal  character  of  the  symptoms,  not  unfrequently. 
"  The  main  difficulties  of  diagnosis  lie  in  the  possible  latency  of  all 
symptoms ;  in  their  intermission ;  in  the  distinction  and  combination 
of  direct  and  reflex  excitation ;  and  in  the  remissions  following  physi- 
cal or  psychical  excitement. 

"In  tumours  of  considerable  size,  all  symptoms  may  be  latent. 
The  more  tolerant  portion  of  the  brain  will  include  the  hemispheres 
and  the  white  commissural  regions  ;  whilst  the  mesocephale,  the  optic 
thalami,  and  the  corpora  striata  are  amongst  the  least  tolerant  por- 
tions. It  is  not  unusual,  moreover,  to  meet  with  decided  intermis- 
sions, especially  in  the  early  period  of  the  disease  ;  such  intermissions 
depending  on  temporaiy  lesions  in  the  immediate  neighbourhood  of 
the  tumour.  Even  with  these  intermissions,  however,  the  diagnosis 
of  the  presence  or  position  of  cerebral  tumours  would  be  comparatively 
easy,  if  the  symptoms  invariably  depended  upon  direct  excitation. 
Many  of  the  phenomena  pass  the  limits  of  the  immediate  sphere  of  the 
tumour,  and  are  the  results  of  reflex  action.  Sometimes,  also,  the 
symptoms  due  to  reflex  and  direct  excitation  may  coincide,  and  this  is 
particularly  the  case  with  tumours  of  the  base." 

The  general  symptoms  referable  to  cerebral  tumours  are  lieadaclie 
— usually  very  severe,  and  limited  to  a  single  spot,  or  diffused  over 
the  whole  head.  Pain  in  the  head  is  less  frequently  due  to  direct 
than  to  reflex  excitation.  It  is  persistent  throughout  the  disease,  and 
is  increased  by  vibration  of  any  kind  ;  movement  of  the  head,  by  light 
or  by  sound.  Connected  with  headache,  and  often  equally  the  effects 
of  radiated  influence,  are  tinnitus  aurium,  morbid  acuteness  of  hear- 
ing, and  painful  sensitiveness  to  sound ;  disturbances  of  vision, 
diplopia,  masC£B  volitantes,  and  strabismus,  which  may  be  transient ; 
formication,  and  sometimes  hyperassthesiaa  of  greater  or  less  extent. 
Retinal  changes  comprise  chiefly  choked  disk,  optic  neuritis,  and 
atrophy  of  the  optic  nerve.  Mental  disturbances,  and  possibly  de- 
lirium, also  occur.  The  symptoms  of  compression  may  be  expressed 
by  "lowering  of  function,"  comprising  apathy,  feebleness  of  memory, 
want  of  attention,  confusion,  and  a  general  enfeeblement  of  ideas. 

Vertigo  may  be  noted,  as  a  not  uncommon  primary  symptom,  with 
a  staggering  gait.  Strange  sensations  in  the  head  are  also  expe- 
rienced ;  a  feeling  of  liq  aid'  or  of  a  mobile  body ;  or  that  of  a  solid 
body  filling  the  head,  or  pressing  upon  some  portion  of  it. 

Epileptiform  convulsion,  preceded  by  headache  or  vertigo,  may  also 
be  a  primary  symptom. 

Vomiting  is  evidential  of  irritation  of  the  mesocephale,  whether  due 
to  direct  compression  or  to  radiated  irritation  of  the  medulla  oblongata. 
This  symptom  is  unaccompanied  with  nausea  or  dyspepsia,  and  it  will 
occur  when  the  stomach  is  empty.  It  may  be  relieved  by  the  recum- 
bent position.      Constipation  also  is  often  obstinate. 

Symptoms  of  Special  Localization. — (1.)  "Middle  Cerebral  Lohes ; 
tumour  of  these  lobes  frequently  gives  rise  to  headache,  as  a  prominent 
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symptom,  but  otlierwise  the  sensory  disorder  is  mainly  anjesthetic. 
Hemiplegia  is  common,  and  also  convulsion  of  an  epileptiform  cha- 
racter. The  convulsive  attack  is  not  rarely  unilateral,  and  sometimes, 
at  first,  only  one  limb  is  affected.  Thus,  the  locality  of  a  tumour 
towards  the  anterior  portion  of  the  middle  lobe  may  be  determined  by 
symptoms  with  tolerable  accui-acy.  Various  disturbances  of  sight 
and  of  hearing  are  met  with ;  as  well  as  various  psychical  abnormali- 
ties, ranging  from  mere  confusion  of  ideas  to  absolute  imbecility. 

(2.)  "  In  the  Anterior  Lobes,  tumour  is  attended  w4th  general  head- 
ache, seldom  of  the  frontal  region  in  particular.  No  other  sensory 
disturbance  occurs.  Sight  and  smell  are  frequently  affected,  speech 
seldom.  Hemiplegia,  convulsions,  and  psychical  disturbance  will 
occur  much  as  in  tumour  of  the  middle  lobes. 

(3.)  "  In  the  Posterior  Lobes,  the  presence  of  a  tumour  is  attended 
with  general  headache,  seldom  localized  in  the  oocipital  region,  and 
no  other  sensory  disturbance.  Hemiplegia,  slightly  marked,  occurs ; 
and  convulsive  attacks  are  very  frequent.  The  oi^gans  of  special 
sense  evince  no  functional  disturbances.  The  mental  faculties  are 
greatly  changed,  particularly  in  the  tendency  to  depression. 

"All  three  Ijohes  maybe  affected  with  tumour  coincidently ;  and 
then  the  headache  is  very  intense;  the  epileptiform  convulsions 
exceed  the  paral^'tic  phenomena;  the  organs  of  special  sense  are  little 
affected ;  and  tbere  are  various  mental  disturbances. 

"  In  tumour  of  the  convexity,  the  headache  is  generally  limited  either 
to  the  frontal  region,  to  one  side  of  the  head,  as  a  parietal  affection, 
or  to  the  occiput.  There  is,  however,  neither  angesthesia  nor  paralysis, 
but  int-ense  convulsions  occur.  The  special  senses  are  not  disturbed. 
The  mental  condition  is  one  of  irritation,  manifested  by  delirium  and 
excitement. 

"  Lastly,  very  various  regions  of  the  brain  may  be  the  seat  of 
tumour,  concurreiitly,  and  then  the  morbid  phenomena  will  be  neces- 
sarily complex.'"'* 

Operative  Treatment. — With  a  view  of  reaching  the  seat  of  cerebral 
injury,  or  the  locality  of  a  tumour — when  determined  by  the  study 
of  cerebral  localization — the  operation  of  trephining  has  been  applied, 
during  the  last  few  years,  as  guided  by  the  topography  of  the  brain- 
convolutions  in  relation  to  the  cranium.  But  this  topographical 
relation  implir^s  a  definite  coi*respondence  between  a  portion  of  the 
cranium  and  the  underlying  fissure  of  Rolando.  How  can  the 
cranial  line,  corresponding  to  this  fissure,  be  defined  for  guidance  in 
applying  the  trephine,  so  as  to  reach  the  various  motor  centres — 
which,  by  their  different  symptomatic  functional  disturbances,  indicate 
the  source  of  mischief  ? 

For  the  purpose  of  thus  defining  the  sent  of  operation,  two  methods 
of  determining  the  Rolandic  line  are  more  especially  reliable  :  that 
which  Broca  has  devised  ;  or,  the  more  exact  method,  and  measure- 
ments, devised  by  Lucas-Championnicre. 

The  head  having  been  cleanly  shaved,  and  placed  so  that  the 
alveolo-condyloid  plane  is  horizontal,  the  first  point  is  to  find  the 
bregma,  or  junction  of  the  coronal  and  sagittal  sutures.  This  spot 
can  sometimes  be  felt  with  the  finger.     But  more  accurate  appliances 

*  "  Dictionarv  of  Medicine;"  edited  by  E.  Quaiii;  M.D.,  article  "Brain-Tumours," 
by  E.Long  Fox,^M.D. 
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are  necessary.  Broca  uses  tlie  ''flexible  square," — a  T-shaped  band, 
consistiilg  of  a  horizontal  and  a  vertical  portion.  In  the  former 
portion  of  this  instrument,  the  horizontal  plane  is  provided  with  a 
conical  plag,  on  either  side,  which  is  to  be  introduced  into  the  external 
auditory  meatus,  thus  fixing  this  point  on  both  sides  of  the  head. 
The  horizontal  branch  of  the  square  is  then  placed 
beneath  the  columna  of  the  nose,  when  the  posterior 
border  of  the  vertical  branch  will  indicate  the 
situation  of  the  bregma.  Broca  states  that  the 
bregma  coincides  with  the  front  border  of  this 
line ;  but  Lncas-Championniere  has  ascertained 
that  this  point  is  too  far  forwards.  He,  there- 
fore, adopts  a  more  exact  method  of  indication. 
A  piece  of  pasteboard  is  cut  ont  conforming  to 
the  shaved  head,  across  the  vault  of  the  cranium, 
and  corresponding  with  both  auditory  meatuses 
(Fig.  692).  A  rod  is  passed  through  this  vertical 
plane,  at  right  angles  with  the  level  of  the  eyes, 
in  order  to  see  whether  the  head  is  placed  in  a 
horizontal  position ;  the  middle  of  the  pasteboard, 
B,  will  indicate  the  bregma.  Having"  thus  fixed 
this  central  point,  measure  backwards  5'5  centi- 
metres in  the  male  cranium,  or  five  centimetres  in  the  female  (b,  b. 
Fig.  693),  which  will  then  give  the  upper  extremity  of  the  Rolandic 
fissure.  Next  measure  backwards  a  horizontal  line,  seven  centimetres 
in  length,  from  the  external  angular  process  of  the  frontal  bone,  where 


it  begins  to  curve  upwards  to  form  the  temporal  ridge.  (See  Fig. 
693.)  Upon  this  line  di-aw  upwards  a  vertical  line.  A,  e',  three  centi- 
metres in  length,  which  will  give  the  lower  end  of  the  fissure  of 
Rolando  ;  connecting  these  two  points  by  the  line  r',  e,  the  line  of 
fissure  is  thus  marked  out.  This  line  should  be  plainly  drawn  upon 
the  shaven  scalp  wdth  an  aniline  pencil,  or  with  strong  tincture  of 
iodine. 

In  the  operation  of  trephining,  for  the  purpose  of  reaching  any 
*  After  Lacas-Championniere.  t  Modified  from  ditto. 
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nerve-centre,  according  to  the  inrlicntions  of  cei^ebral  topocrrapliy, 
a  trephine  having  a  large  crown  is  used,  which  will  cover,  therefore, 
any  inaccuracy  of  measurement,  and  enable  the  Surgeon  to  remove 
larger  portions  of  bone  than  would  otherwise  be  necessary  for  the 
operation,  in  fractures  of  the  skull — in  order  to  more  freely  expose 
the  brain.  Antiseptic  dressings  have  proved,  specially  beneficial  in 
averting  any  consequent  inflammation  and  septic  infection.  The 
influence  of  antisepticism  in  promoting  the  healing  of  brain-AVOunds, 
has  been  emphatically  noticed  by  Ferrier,  with  regard  to  experimental 
observations  on  animals  ;  and  the  same  benefits  attend  the  operations 
which  have  hitherto  been  jDerformed  upon  the  brain,  in  the  human 
species. 

Certain  directions,  with  regard  to  the  locality  for  the  operation 
of  trephining  in  injuries  of  the  head,  may  be  here  given  ;  guided  by 
the  vainous  foi-ms  of  paralysis,  which,  according  to  Lucas-Cham- 
pionniere,  have  reference  to  the  localization  of  cerebral  lesions. 

(1.)  Hemiplegia,  aftecting  the  whole  of  one  side  of  the  body,  has 
not  a  cortical  origin,  and  contra-indicates  operative  interference. 
When  the  paralysis  is  incomplete,  and  is  associated  with  a  depression 
of  the  bone,  over  an  extended  area  of  the  motor  region  of  the  opposite 
side,  trephining  may  be  performed  upon  the  middle  of  the  line  of 
Rolando,  for  the  purpose  of  inspection,  and  then  a  second  portion 
of  bone  naay  be  removed,  if  found  necessary. 

Monoplegia,  the  paralysis  being  liniited  to  the  upper  or  lower 
extremity,  or  to  a  portion  of  either  limb,  is  indicative  of  limited 
lesions.  When  the  lower  limb  is  affected,  the  lesion  will  probably 
be  in  the  upper  portion  of  the  ascending  parietal  -convolution,  in- 
volving perhaps  the  corresponding  part  of  the  ascending  frontal  con- 
volution. Then  the  trephine  may  be  applied  near  the  upper  part 
of  the  Rolandic  line.  Paralysis  of  the  upper  limb  alone  arises 
probably  from  injury  to  the  middle  third  of  the  ascending  frontal 
convolution ;  and  the  locality  for  operation  should  be  just  in  front 
of  the  middle  thii'd  of  the  Rolandic  line.  Paralysis  of  both  the  arm 
and  leg  has  reference  probably  to  lesion  o£  the  upper  two-thirds  of 
the  ascending  convolutions  or  the  paracentral  lobule.  The  seat  of 
ojDeration  should  then  be  at  the  upper  part  of  the  line,  and  rather 
lower  than  for  paralysis  of  the  lower  limb  alone. 

Facial  paralysis,  affecting  the  lower  part  of  the  face,  probably 
denotes  a  lesion  of  the  inferior  third  of  the  ascending  convolutions, 
or  of  the  foot  of  the  second  frontal  convolution.  For  that  localization, 
the  trephine  should  be  applied  just  in  front  of  the  inferior  third  of 
the  Rolandic  line. 

Aphasia  has  reference  to  the  speech-centre ;  and  the  lesion  may 
be  there  located,  or  this  special  form  of  paralysis  may  proceed  from 
a  lesion  of  some  other  part  of  the  brain,  and  involving  the  speech- 
centre,  with  consequent  aphasia,  as  a  secondary  affection.  In  primary 
aphasia,  the  seat  of  operation  should  be  in  front  of,  and  rather  below 
the  lower  end  of,  the  line. 

(2.)  BouUe  paralysis,  in  various  forms,  indicates  that  several 
centres  are  involved  : 

Paraplegia,  or  double-sided  paralysis  of  the  lower  limbs,  would 
point  to  a  seat  of  operation  at  the  upper  end  of  the  Rolandic  line, 
where    the    surrounding   summit    portion    of   the    cranium  must   bo 
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removed.  With  paralysis  of  one  upper  and  one  lower  limb,  the 
trephine  mast  be  applied  at  the  middle  and  upper  portion  of  the  line. 
In  paralysis  of  the  arm  and  face,  the  trephine  would  have  to  be  used 
at  the  inferior  third  of  the  line,  and  a  little  in  front  of  it ;  in  paralysis 
of  the  arm,  with  aphasia,  the  instrument  should  be  applied  below  and 
in  front  of  the  line ;  while,  with  facial  palsy  and  aphasia,  the  seat  of 
operation  should  be  transferred  to  further  in  front  of  the  line,  and 
below  its  inferior  end. 

All  these  indications  for  operative  interference  relate  to  cerebral 
lesions  under  the  vault  of  the  cranium  ;  lesions  of  the  base  of  the 
brain,  as  indicated  by  paralysis  of  the  cranial  nerves,  and  other 
symptoms  of  basal  injury,  clearly  contra-indicate  recourse  to  operation. 

I  am  indebted  to  Mr.  Godlee  for  the  following  particulars  of  the 
well-known  case,  in  which  he  successfully  removed  a  tumour  from  the 
Brain,  with  an  encouraging  result  as  to  the  future  of  Surgery  in  this 
direction. 

The  patient  was  a  man  about  thirty  years  of  age,  in  whom  the 
presence  of  a  cerebral  tumour,  occupying  the  upper  part  of  the  fissure 
of  Rolando,  was  accurately  diagnosed  by  Dr.  Hughes  Bennett  from 
the  character  and  sequence  of  the  symptoms,  which  may  be  briefly 
stated  as  consisting  of  spasm,  followed  by  paralysis,  affecting  first  the 
upper  extremity  and  the  mouth,  and  afterwards,  but  in  a  less  degree, 
the  lower  extremity,  accompanied  by  double  optic  neuritis  and  sevei'e 
headache.  The  certainty  of  the  growth  being  originally  cortical,  and 
the  probability  of  its  extending  a  comparatively  short  distance  beneath 
the  cortex,  encouraged  Dr.  Bennett  to  urge  an  attempt  at  its  removal. 
This  was  carried  out  by  Mr.  Godlee,  through  a  triangular  opening 
made  by  rounding  off  the  corners  left  after  apj)lying  the  trephine 
three  times,  each  trephine  hole  overlapping  somewhat  the  other  two. 
The  brain  exposed  was  healthy,  but  on  making  an  incision  into  it 
with  the  scalpel,  parallel  to  the  long  axis  of  the  convolution  exposed, 
the  surface  of  the  tumour  was  laid  bare  about  a  quarter  of  an  inch 
beneath  the  surface.  The  growth  was  enucleated  with  a  soft  steel 
knife,  so  tempered  that  it  could  be  made  to  retain  any  shape  given  to 
it ;  but  the  deeper  parts,  which  were  not  well  defined,  were  scooped 
out  with  a  sharp  spoon.  The  bleeding  was  not  serious,  but  consisted 
of  a  general  oozing.  A  hernia  cerebri  resulted  from  the  operation,  but 
the  patient  remained  in  good  health  and  much  relieved  for  three 
weeks  after,  when  meningitis  set  in,  and  he  died  exactly  a  month  after 
the  ojDeration.  Thei  case  is  fully  rejoorted  in  the  Medico-CMrurgical 
Transactions  for  1885. 

A  few  other  cases  might  be  mentioned — perhaps  four  or  five,  in 
which  the  operation  of  trephining  has  been  successfully  applied, 
guided  by  the  knowledge  of  cerebral  localization  in  the  diagnosis  of 
the  intra-cranial  lesion,  as  the  causative  condition  of  the  symptoms. 
H^otably,  in  one  such  case,  Macewen,  of  Glasgow,  performed  the  opera- 
tion for  the  cure  or  relief  of  hemiplegia,  resulting  from  syphilitic 
disease  affecting  the  middle  third  of  the  ascending  frontal  and  parietal 
convolutions  of  the  cerebrum.     {GlasgoioMed.  Journ.,  February,  1884.) 

Trephining  in  Epilepsy. — Of  the  many  and  diverse  causes  of  irri- 
tation, centric  and  eccentric,  to  which  epileptic  convulsions  are 
referable,  some  of  the  former  class  may  admit  of  removal  by  the 
operation  of  trephining  the  cranium ;  in  cases  where  the  diagnosis — 
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guided,  sometimes,  by  the  indications  of  cerebral  localization  respecting 
the  seat  of  the  disease,  as  the  source  of  the  symptoms — seems  to 
warrant  such  sui-gical  interference.  The  cerebral  lesion  may  be  the 
effect  of  injury,  or  the  result  of  disease,  perhaps  itself  of  traumatic 
origin.  Thus,  fracture  of  the  skull,  with  depi-ession,  or  a  mere  frag- 
ment of  the  inner  table  alone,  without  any  external  depression,  at  the 
seat  of  injury,  is  not  unfrequently  productive  of  epileptic  symptoms. 
Contusion  of  the  skull  may  be  followed  by  chronic  ostitis  and  local 
hypertrophy  of  the  bone,  or  give  rise  to  intra-cranial  exostosis. 
Sometimes,  inflammatory  thickening  of  the  pei'icranium,  with 
similar  deposit  in  the  dura  mater,  is  the  source  of  cerebral  irritation. 
In  siich  cases,  the  patient  becomes  epileptic  some  time  after  the  date 
of  the  cranial  injury ;  and  there  may  be  only  an  adherent  cicatrix — 
when  the  fracture  was  compound — coupled  perhaps  wdth  an  overlooked 
depression  of  the  bone ;  or  a  sinus  connected  Avith  carious  or  necrosed 
bone;  to  mark  the  seat  of  intra-cranial  mischief.  But  the  signifi- 
cance of  these  remnant  conditions  is  often  confirmed  by  an  antecedent 
history  of  traumatic  origin,  from  a  blow  or  fall  on  the  head.  In  the 
absence  of  such  history,  there  may  be  that  of  syphilitic  disease,  as 
co-existing  with  cranial  caries  or  necrosis,  and  accompanied  with  other 
manifestations  of  constitutional  syphilis. 

These  more  obvious  cases  are,  however,  not  the  only  conditions 
which  may  possibly  justify  recourse  to  operative  interference  for  the 
relief  of  epileptic  symptoms,  which  have  proved  incurable  by  medical 
treatment.  The  intra-cranial  lesion  lies  deeper,  and  may  not  be 
denoted  by  any  cranial  depression,  or  evident  disease  of  the  bone ;  the 
only  local  indication,  perhaps,  being  the  detection  of  a  painful  or  tender 
spot,  with  or  without  the  history  of  injury,  and  accompanied  with 
epileptic  symptoms,  recurring  from  time  to  time.  Under  these  less 
definite,  yet  suspicious  circumstances,  wath  reference  to  intra-cranial 
mischief,  Mr.  Walsham  affirms  *  that  the  operation  of  trephining 
should  be  performed ;  the  probable  advantage  outweighing  any  risks 
incident  to  this  procedure,  for  rescuing  the  patient,  in  some  such 
cnses,  from  a  miserable  existence,  and  restoring  him  to  health  and 
comfort. 

With  regard  to  the  seat  of  the  intra-cranial  lesion  in  epilepsy,  it 
may  be  stated  generally,  "that  where  mania,  idiocy,  or  other  form 
of  mental  deterioration  has  occurred,  the  lesion  exists  in  the  anterior 
half-segment  of  the  cranium  ;  where  paralysis  was  present,  the  parietal 
— excepting  in  two  cases — was  the  pai-t  injured,  the  lesion,  however,  in 
both  these  excejDtional  cases  being  so  far  back  as  to  be  practically  in 
the  parietal  region." 

Symptoms  indicating  Trephining. — From  what  has  been  said  with 
regard  to  the  conditions  of  cranial  injury  or  disease  which  may  justify 
operative  interference  for  the  cure  of  epilepsy,  it  will  be  seen  that  a 
cicatrix,  with  perhaps  depressed  bone,  or  a  fistulous  tract  leading  down 
to  dead  bone,  are  the  usual  characters  as  to  the  state  of  the  part  which 
offer  evidence  for  guidance  in  considering-  the  question  of  operation. 
Even  the  detachment  of  a  painful  cicatrix,  as  the  source  of  reflex 
irritation,  has  given  relief  in  some  cases  of  epilepsy.  But,  without 
any  obvious  injury  or  disease  of  any  part  of  the  skull,  pain  in  the 
head,  localized  in  some  spot,  and  where  pressure  produces  pain,  and 
*  A  valuable  paper  in  St.  Bartholomew's  Hosp.  Eeports,  vol.  xix. 
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giddiness,  or  convulsions  and  perhaps  rigidity  of  the  muscles,  may 
be  symptomatic  of  intra-cranial  mischief.  In  one  case,  which  Mr. 
Walsham  mentions,  there  was-  no  cranial  lesion  or  other  local  indica- 
tion, but  the  symptoms  indicated  trephining  over  the  fissure  of 
Rolando,  and  the  operation  was  successfully  apjolied  in  that  locality. 

The  state  of  the  dura  mater — exposed  by  the  removal  of  bone — 
has  varied  in  different  cases  ;  usually  being  healthy,  it  may  be  found 
congested,  thickened,  and  adherent.  A  fragment  of  the  inner  table 
is  sometimes  discovered,  as  the  cause  of  the  epileptic  symptoms.  The 
absence  of  any  discoverable  lesion  is  a  remarkable  fnct  in  not  a  few 
instances ;  and  the  practical  importance  of  this  negative  condition, 
with  regard  to  operation,  is  shown  by  the  relief  which  may  be,  never- 
theless, afforded  by  removing  a  portion  of  bone.  In  16  such  cases  of 
unaccountable  epilepsy,  10  recovered  after  operation  ;  7  of  the  patients 
having  been  thus  cured,  2  relieved,  and  only  1  being  unrelieved. 
But,  the  remgdial  efficacy  of  removing  any  exciting  cause  of  ejoileptic 
attacks  is  attested  by  the  cure  of  cases  where  the  source  of  irritation 
was  eccentric.  Thus  epilepsy  has  been  cured  by  excising  a  cicatrix 
on  the  thumb,  or  by  the  amputation  of  an  injured  toe. 

The  removal  of  the  u-liole^  of  the  source  of  irritation  is  obviously 
necessary.  This  injunction  may  indicate  an  extent  of  operation  which 
might  otherwise  seem  to  be  unwarrantable.  Thus,  in  one  case. 
Professor  Briggs  successfully  removed  six  large  buttons  of  bone.  In 
any  case,  the  immediate  result  of  trephining  may  not  prove  successful  ; 
but  a  repetition  of  operation  some  months  afterwards,  as  determined 
by  the  symptoms,  may  bring  about  a  more  satisfactory  issue. 

The  results  of  trej)hining  in  suitable  cases  for  the  cure  or  relief  of 
epile23sy,  has  been  so  far  encouraging.  Of  82  cases,  as  collected  by 
Walsham,  in  48  a  cure  was  effected,  the  patients  recovering  with 
restoration  to  good  health  ;  13  patients  were  relieved.  In  some  cases, 
the  attacks  persisted  after  operation,  but  gradually  disappeared. 
Four  cases  were  unrelieved,  and  in  17  death  resulted  from  this  treat- 
ment, although  perhaps  not  in  consequence  of  the  operation.  Takincr 
an  additional  37  cases,  collected  by  Prof essor  Nancrede,  of  Philadelphia, 
a  total  of  167  cases  is  presented  for  the  future  guidance  of  Surgery; 
of  the  Avhole  number,  32  had  a  fatal  termination,  showing  a  mortality 
of  19'16  per  cent. 
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ORGANS   OF  SPECIAL   SENSE,  AND   THEIR 
APPENDAGES. 


CHAPTER  XLIII* 

OPHTHALMIC    SURGERY  ;    OR    INJURIES    AND    DISEASES    OF    THE    EYE,    AND    ITS 

APPEA'DAGES. 

A  CONDENSED  view  of  the  Injui'ies  and  Diseases  of  the  Eje  will  meet 
the  requirements  of  the  Student  and  the  Practitioner,  in  the  special  de- 
partment of  Ophthalmic  Surgery,  as  part  of  a  general  work  on  Surgery. 

Injuries.    . 

"Wounds. — (1.)  The  Eyebrows  and  Eyelids  are  liable  to  the  injuries 
of  other  soft  parts. 

Incised  wounds  or  cuts  are  of  common  occurrence,  whether  by 
accident  or  violence.  The  mobility  of  these  parts,  subject  to  the 
twitching  action  of  the  corrugator  supercilii  and  levator  palpebrae 
muscles,  disturbs  the  process  of  adhesion  and  renders  cicatrization 
irregular,  with  proportionate  disfigurement  and  probable  eversion  or 
inversion  of  the  lid. 

The  consequences  of  any  such  wound  may  be  serious,  although  the 
eye  itself  escape  direct  injury  ;  loss  or  impairment  of  vision,  where  the 
blow  has  been  violent,  resulting  from  some  lesion  of  the  nerve  centres, 
or  of  the  optic  tract,  chiasma,  or  nerve. 

The  treatment  of  the  woiind  is  simple.  The  lips  of  integument 
must  be  accurately  adjusted,  and  retained  by  two  or  three  points  of 
fine  suture,  as  the  extent  of  incision  may  require.  Water-di'essing 
and  rest  will  then  probably  prevent  inflammation,  and  promote  union. 

(2.)  The  eye  itself  is  also  liable  to  the  lesions  of  other  soft  parts ; 
but,  being  lodged  within  the  cavity  of  the  orbit,  it  more  frequently 
escapes  injury. 

Wounds  are,  however,  rdet  with  occasionally.  An  incised  wound  or 
clean  linear  cut  may  be  caused  by  a  piece  of  glass  or  the  edge  of  some 
cutting  instrument.  Both  these  occasions  of  incision  I  (Mr.  Grant) 
have  seen.  In  the  latter  case,  the  end  of  a  sharp  chisel  suddenly  broke 
ofi  and  flew  into  the  eye  of  a  man  who  was  using  the  instrument, 
dividing  the  cornea  and  lodging  deeply  in  the  globe  of  the  eye.  It  was 
withdrawn  by  Mr.  Murphy,  senior  house  surgeon  at  the  Hospital.  The 
fragment  measured  flve-eighths  of  an  inch  in  length,  three-eighths  in 
bi-eadth  ;  and  it  weighed  thirty-nine  grains.  Subsequently  I  extirpated 
the  eyeball  on  account  of  cerebral  symptoms,  and  threatened  sym- 
pathetic affection  of  the  other  eye.  The  patient  made  an  excellent 
recovery,  and  that  eye  remained  unaffected.  In  another  case  also  of 
similar  accident,  I  removed  the  injured  eyeball,  and  with  an  equally 
good  result. 

*  Eevised  and  enlarged  by  Henry  Power,  F.E.C.S. 
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Prolapsus  of  the  iris  may  arise  from  an  incised  wound  of  the 
cornea ;  the  aqueous  humour  escaping,  and  the  iris  protruding  through 
the  wound. 

Penetrating  wounds  of  the  eye  are  usually  lacerated  wounds,  being 
produced,  in  most  cases,  by  some  blunt-pointed  instrument,  which,  not 
unfrequently  passing  beyond  the  eye  or  to  one  side  of  it,  enters  the 
orbit  also,  or  the  brain  ;  fracture  and  wound  of  the  brain  thus  most 
seriously  complicating  the  injury,  or  proving-  fatal.  Such  wounds  have 
been  occasioned  by  a  fork  or  steel  pen,  by  a  thrust  with  the  point  of  an 
umbrella,  or  a  spine  of  wood  projecting  from  a  tree  and  meeting  the 
eye  of  a  person  who  was  running  throug'h  a  wood.  An  explosion  of 
gunpowder  may  throw  grains  of  powder  in  the  eye,  of  grit  by  the  force 
of  explosion  ;  or  a  stray  shot  from  a  gun  may  enter  the  eye.  Each  of 
the  eyes  of  the  late  Mr.  Fawcett,  M.P.,  was  accidentally  destroyed  by 
a  shot  which  centrally  penetrated  the  cornea  of  the  eye.  In  the 
diabolical  outrage  at  Clerkenwell  by  the  firing  of  a  barrel  of  petro- 
leum and  gunpowder,  both  eyes  of  a  little  boy — one  of  the  victims 
under  my  care  at  the  Royal  Free  Hospital — were  destroyed,  and  his 
mother  lost  her  left  eye  entirely  in  like  manner. 

The  consequences  of  any  penetrating  wound  are  almost  always  for- 
midable, unless  the  instrument  has  been  clean  and  sharp,  and  has  only 
divided  the  cornea,  or  penetrated  the  sclerotic  coat  and  entered  the 
vitreous  humour,  without  damaging  the  lens.  In  general,  especially 
if  the  lens  be  injured,  the  eye  is  lost  from  the  violent  inflammation, 
often  terminating  in  suppuration  or  atrophy,  that  follows  the  blow  ; 
and  even  where  the  immediate  effects  are  less  serious,  the  adhesions 
that  are  apt  to  form  between  the  iris  and  the  cornea  or  lens,  consti- 
tuting anterior  and  posterior  synecMce,  occasion  great  impairment  of 
vision,  or  may  lead  to  sympathetic  ophthalmia  of  the  opposite  eye.  A 
penetrating  fracture  of  the  orbit  and  wound  of  the  brain  have  obviously 
most  serious  consequences.  In  one  case  recorded  by  I>[elaton,  a  singular 
result  followed.  The  cavernous  sinus  and  internal  carotid  artery  on 
the  opposite  side  were  wounded  by  the  thrust  of  an  umbrella  into  the 
orbit ;  an  arterio-venous  aneurism  formed,  protruding  the  eyeball,  and 
fatal  haemorrhage  ensued. 

Treatment. — JSTothing  can  be  done  to  a  wound  of  the  eyeball  to 
facilitate  repair  of  the  lesion  itself,  beyond  cleansing  the  surface  and 
adaptation  of  the  edges ;  but  the  consequences  of  inflammation  with 
regard  to  this  organ  and  the  brain,  must  be  promptly  met.  Perfect 
rest  in  a  darkened  room,  with  local  blood-letting,  blistering,  and,  if  the 
inflammation  be  severe,  the  administration  of  calomel  and  opium, 
constitute  the  principal  preventive  measures.  Antimony  or  anything 
likely  to  produce  sickness  must  be  avoided,  and  also  active  purgation ; 
the  efforts  of  straining-  in  vomiting  or  defsecation  affect  the  eye  un- 
favourably, and  peril  prolapsus  of  the  iris.  Those  cases  of  cuts  and 
lacerations  which  take  place  through  the  margin  of  the  cornea  and 
implicate  the  adjoining  part  of  the  ciliary  region,  are  by  far  the  most 
likely  to  lead  to  sympathetic  ophthalmia.  And  it  may  be  stated  as  a 
general  rule  that  in  such  injuries  the  eye  should  be  at  once  removed. 
If  this  proceeding  is  demurred  to  by  the  patient  or  by  the  relatives  of 
the  patient,  the  responsibility  of  preserving  the  injured  organ  should 
be  thrown  upon  him  or  them,  the  treatment  above  recommended  should 
be  adopted,  and  at  the  same  time  an  earnest  warning  should  be  given 
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tliat  great  risk  will  be  incnrred,  and  tliat  the  removal  of  the  injured 
eye  will  be  rendered  imperative  if,  in  the  course  of  a  few  days  or 
weeks,  the  opposite  eye  become  inflamed  or  the  vision  impaired. 

In  many  instances,  when  the  cornea  has  been  cut  through,  the  iris 
protrudes  to  a  greater  or  less  extent ;  and  when  this  has  occurred,  and 
the  patient  is  seen  shortly  afterwards,  an  attempt  may  be  made  to 
reduce  the  prolapsed  part  with  a  probe  or  curette,  aided,  by  a  drop  or 
two  of  solution  of  atropine  or  of  eserine,  according  to  the  position  of 
the  wound, — the  former  being  used  if  the  inner  or  pupillary  margin 
of  the  iris  is  engaged;  the  latter,  if  the  peripheral  portion  be  prolapsed. 
These  means  constitute  the  best  precaution  against  the  occurrence  or 
the  recurrence  of  prolapsus,  by  insuring  dilatation  or  contraction  of 
the  papil.  Strangulation  of  an  unreduced  prolapsus  soon  supervenes, 
rendering  reduction  impossible.  If  prolapsus  of  the  iris  cannot  be  re- 
duced, whether  in  the  first  instance  or  owing  to  strangulation,  the  pro- 
truding portion  may  be  snipped  off  with  fine  curved  scissors,  to  prevent 
any  irritation  of  the  eye  by  its  presence,  and  the  cut  edges  of  the  iris 
should  be  carefully  freed  from  the  edges  of  the  wound  with  a  curette. 
Great  care  must  be  taken  to  avoid  touching  the  lens  it'  this  is  unin- 
jured. A  pad  and  bandage  should  be  applied,  and  cicatrization  will 
take  place,  leaving  a  somewhat  opaque  scar.  Any  application  of 
nitrate  of  .silver  is  unnecessary  or  injurious. 

Lesion  of  the  lens  or  its  capsule,  forming  traumatic  cataract,  may 
eventually  necessitate  an  operation  for  its  extraction. 

Complete  disorganization  of  the  eyeball,  by  or  in  consequence  of  a 
penetrating  wound,  will  probably  necessitate  extirpation  of  the  organ; 
as  in  the  two  cases  already  noticed.  But,  in  another  case  of  such 
wound  from  a  stab  with  a  fork,  penetrating  the  cornea,  abscess  formed 
in  the  anterior  chamber  ;  this  I  opened  by  a  crescentic  flap-inci.sion 
with  a  triangular-bladed  Beer's  knife,  as  for  cataract,  and  the  eyeball 
remained  without  affecting  the  other  organ. 

COKTDSION. — Blows  on  the  eye  produce  contusion  ;  restricted  to  the 
eyebrows  and  lids,  with  the  ordinary  appearance  of  "black-eye,"  or 
involving  the  eyeball,  with  peculiar  appearances. 

Black-eye  consists  of  an  extravasation  of  blood  in  the  subcutaneous 
cellular  tissue  of  the  eyelids  ;  exhibiting  the  usual  discolouration  of  ec- 
chymosis,  and  undergoing  varioiTS  shades  of  colour  from  black  to  green 
and  yellow,  as  it  disappears.  The  subconjunctival  texture  is  likewise 
infiltrated.  Em2jliysema  of  the  lids  sometimes  results  from  severe  blows 
on  the  eye,  and  is  attributable  to  fracture  of  the  bones  of  the  nose, 
and  laceration  of  the  mucous  membrane,  permitting  air  to  penetrate 
into  the  subcutaneous  connective  tissue.  Concussion  of  the  retina 
may  accompany  this  palpebral  lesion,  followed  by  temporary  or  perma- 
nent loss  of  sight.  In  such  cases  ophthalmoscopic  examination  will 
sometimes  demonstrate  patches  of  ecchymosis  on  the  retina. 

Contusion  of  the  eyeball  presents  the  appearances  of  blood  extrava- 
sated  into  the  chambers  of  the  eye,  and  especially  into  the  anterior 
chamber,  pai-tly  or  wholly  concealing  the  iris  and  pupil.  The  iris  is 
usually  motionless,  and  the  pupil  is  generally  dilated.  If  an  ophthal- 
moscopic examination  of  the  eye  be  made,  blood-clots  may  be  seen  float- 
ing in  the  vitreous,  or  the  vitreous  presents  a  turbid  appearance.  There 
is  usually  much  teraporary,  and  sometimes  complete  permanent,  loss  of 
vision.      The  extravasation  may  here  also  undergo  absorption,  in  a 
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period  varying  from  a  week  or  two  to  some  m.orLths,  according  to  the 
suppi^ession  of  inflammatiorj. 

Rupture  of  the  eyeball,  produced  by  a  blow,  is  always  a  very  serious 
injury  ;  comprising  escape  of  the  aqueous  humour,  with  perhaps  de- 
tachment of  the  iris,  or  dislocation  of  the  crystalline  lens  forwards  into 
the  anterior  chamber  or  backwards  into  the  vitreous  humour.  Some- 
times this  humour  escapes,  and  the  globe  of  the  eye  collapses.  Intense 
inflammation  follows  any  rupturing  injury. 

The  treatment  of  contusion  varies  with  the  damage  done.  An 
ordinary  black-eye  may  be  left  to  itself,  or  the  disfigurement  chased 
away  by  arnica  lotion.  The  mouse's-back  bruise  produced  by  the 
pounding  fist  of  a  prize-fighter  has,  I  believe,  been  removed  bv 
puncturing  and  sucking  out  the  blood.  Contusion  involving  the  eyeball 
must  be  promptly  met  by  measures  preventive  of  inflammation,  as  by 
the  application  of  cold  compresses,  with  moderate  pressure,  rest  in  a 
darkened  I'oom,  purging,  etc.;  while  rupture  of  the  ball  usually  requires 
some  kind  of  operative  interference.  Thus,  an  artificial  pupil  may  have 
to  be  made  ;  or,  if  much  vitreous  humour  have  escaped  or  hsemorrhage 
taken  place,  if  the  lens  be  rendei^ed- opaque,  or  the  retina  detached,  the 
immediate  removal  of  the  eye  should  be  recommended. 

Foreign  Bodies. — Various  kinds  of  foreign  bodies  are  apt  to  enter 
the  eye  ;  a  grain  of  sand  or  particle  of  brick  or  mortar,  lime,  flint,  shot, 
or  other  matter  to  which  the  eye  may  perchance  be  exposed  by  occu- 
pation, amusement,  accident,  or  in  the  event  of  malicious  intent.  Such 
bodies  lodge  commonly  in  the  conjunctiva,  and  under  either  lid ; 
occasionally  they  are  impacted  in  the  cornea,  or  penetrate  deeply  into 
the  eye. 

The  exposed  part  of  the  eye  can  readily  be  inspected ;  the  inside  of 
the  lower  lid  and  lower  part  of  the  globe,  simply  by  depressing  the  lid 
with  the  finger,  so  as  to  evert  the  lid,  while  the  patient  is  desired  to 
look  up  ;  or  the  upper  lid  and  corresponding  part  of  the  globe  can  be 
examined  by  raising  the  lid  as  the  person  looks  downwards.  To  com- 
pletely inspect  this  lid,  it  is  necessary  to  evert  it ;  a  little  procedure 
easily  accomplished  by  laying  a  probe  across  the  globe  of  the  eye  at  the 
upper  part  of  the  lid,  then  taking  the  eyelashes  between  the  finger  and 
thumb  and  turning  the  lid  upwards  over  the  probe,  thus  exposing  the 
palpebral  cartilage.  Sometimes,  however,  the  eye  is  shut  forcibly,  and 
screwed  up,  by  the  paiii  of  irritation,  or  timidity  of  the  patient ;  and 
eversion  cannot  be  at  once  effected.  In  such  cases  the  instillation  of  a 
drop  or  two  of  a  4  per  cent,  solution  of  hydrochlorate  of  cocaine  is 
very  serviceable  in  relieving  the  irritability  of  the  eye,  and  in  per- 
mitting a  thorough  examination  to  be  made. 

Treatment. — Removal  of  a  foreign  body  from  the  conjunctiva  can 
generally  be  accomplished  by  a  light  touch  with  a  probe  or  fine  scoop, 
the  hand  resting  steadily  on  the  cheek;  or  a  camel's-hair  brush  may 
be  employed  more  effectually,  and  the  eye  swept  round  to  remove  more 
than  one  particle.  In  the  Welsh  iron-mining  districts,  the  workmen 
have  a  knack  of  skilfully  licking  out  a  particle  of  iron  from  the  eye  ;  a 
nasty  mode  of  performing  a  nice  ophthalmic  operation,  but  it  answers 
well,  and  the  tongue-brush  is  always  ready  for  any  emergency. 
Small  but  powerful  electro-magnets  have  lately  been  frequently 
employed  with  success  in  effecting  the  removal  of  spiculse  of  iron. 
Powder,  of  any  kind,  must  be  syringed  out  with  water  ;  or  lime  may  be 
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neutralized  and  removed    by  applying  weak  vinegar-and-water,  and 
subsequently  instilling  a  few  drops  of  oil  two  or  three  times  a  day. 

Abrasion  of  the  conjunctiva  sometimes  occurs,  without  the  presence 
of  a  foi'eio-n  body,  as  by  the  scratch  of  a  finger-nail ;  and  any  such 
injury  will  occasion  more  pain,  if  less  irritation,  than  a  rough  particle 
in  the  eye.  A  drop  of  castor  oil  is,  according  to  Mr.  Bowman's  ex- 
13erience,  the  most  soothing  application  ;  but  a  small  pad  of  cotton 
wool  should,  in  addition,  be  placed  on  the  closed  eyelid,  and  a  bandage 
passed  i-ound  the  head,  so  that  the  eye  may  be  kept  at  rest.  The 
abraded  epithelium  is  usually  restored  in  the  case  of  a  day  or  two. 

Impacted  and  penetrating  foreign  bodies  are  to  be  exti'acted  as 
soon  as  possible.  Sportsmen  engaged  in  shooting  frequently  receive 
shots  in  the  eye,  and  many  eyes  are  annually  lost  in  this  way.  The  fact 
of  the  entrance  of  the  shot  is  in  all  instances  a  subject  of  anxious  in- 
quiry. Accurate  conclusions  may  sometimes  be  drawn  from  a  careful 
consideration  of  the  position  of  the  head  of  the  patient  in  regard  to  the 
point  from  Avhence  the  shot  was  fired,  his  distance  from  it,  and  the 
strength  of  the  charge.  As  a  rule,  the  shot  may  be  held  to  be  lodged  in 
the  eve  when  there  is  a  distinct  hole  in  the  cornea  or  sclerotic,  through 
which  a  probe  can  be  passed, — when  the  iris  is  torn  and  the  lens  is  hazy 
or  cataractous.  In  such  cases,  if  the  patient  will  consent,  removal  of 
the  eye  is  the  best  treatment,  as  it  can  never  again  become  a  useful  organ, 
whilst  the  presence  of  the  shot  is  exceedingly  likely  to  cause  irritation, 
followed  by  sympathetic  inflammation  in  the  opposite  eye.  In  some 
rare  cases,  howevei',  shots  have  remained  for  a  long  time  imbedded  in 
the  eye,  without  being  productive  of  any  harm.  And  the  risk  of 
sympathetic  ophthalmia  is  much  less  if  the  shot  has  passed  quite  through 
the  globe,  and  lodged  in  the  connective  tissue  and  fat  of  the  orbit. 

In  the  slighter  forms  of  injury,  inflammation  generally  subsides 
after  removal  of  the  cause,  but  it  should  be  subdued  if  it  continue; 
remembering,  however,  that  after  the  removal  of  any  small  particle  of 
matter  from  the  eye,  the  sensation  of  its  presence  remains  for  some 
time,  ^Hth  continued  redness  of  the  conjunctiva  and  lachrymation. 
This  sensation  is  sympathetic,  and  practically  misleading. 

Diseases. 

Diseases  of  the  Eyelids. — (1.)  Hordeolum,  or  Stye. — A  minute 
boil,  beginning  at  the  edge  of  the  lid,  as  a  small,  red,  hard  swelhng, 
accompanied  with  itching  and  a  sense  of  stiffness.  The  whole  lid  per- 
haps becomes  involved,  and  the  eye  closed.  Matter  forms  and  dis- 
charges from  the  summit  of  the  boil,  a  small  slough  of  cellular  texture 
escapes,  and  the  red  swelling  subsides  and  disappears.  Sometimes 
this  furuncular  inflammation  remains  indolent,  without  suppuration. 

Weak  and  scrofulous  children  are  most  subject  to  this  affection ; 
adults  far  less  commonly. 

Treatment  consists  in  warm  fomentations  or  poultices,  until  pointing 
occurs  ;  with  tonics,  attention  to  the  bowels  and  diet.  Indolent  styes 
may  be  touched  with  nitrate  of  silver. 

(2.)  Abscess  in  the  Meibomian  follicles. — An  obstructed  follicle,  con- 
taining retained  secretion,  forms  a  minute,  solid  granule,  which  irritates 
the  eye.  Abscess  of  the  follicle  follows.  The  lower  lid  is  commonly 
affected. 
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The  treatment  is  simply  a  puncture  and  evulsion  of  the  small  nodule 
bj  means  of  a  scoop  ;  then  the  irritation  subsides. 

(3.)  Ciliary  Blepharitis,  or  OpMlialmia  tarsi. — Inflammation  at  the 
roots  of  the  eyelashes,  forming'  minute  pustules,  the  matter  from  'which, 
discharging,  encrusts  and  mats  the  eyelashes  together,  and  gums  the 
eyelids  during  sleep.  The  hairs  become  misplaced  and  inverted,  con- 
stituting the  state  named  trichiasis ;  or  the  hair-bulbs  are  destroyed, 
and  the  hairs  shed,  leaving  the  margins  of  the  lids  ulcerated  and  raw, 
or  rounded  into  a  smooth,  red,  shining  cicatrix,  having  neither  hairs 
nor  Meibomian  orifices.  Superadded  to  this  state,  the  puncta  may  be 
obliterated,  the  tears  running  over  the  cheeks,  causing  irritability  and 
blinking  of  the  lids,  and  thus  constituting  the  condition  properly 
named  lippitudo. 

The  causes  of  this  condition  are  hot  rooms,  inappropriate  diet,  dust 
and  dirt,  and  errors  of  refraction  of  the  eye,  especially  hypermetropia. 

Treatment. — -Any  accumulation  of  crusts  must  be  carefully  washed 
off  night  and  morning,  in  order  to  remove  this  source  of  irritation,  and 
to  make  applications  to  the  minute  sores  at  the  roots  of  the  hairs.  For 
this  twofold  purpose,  also,  they  may  be  kept  closely  cut  with  scissors, 
providing  they  are  not  inverted.  Stimulating  ointments,  such  as  the 
diluted  ung.  hydrarg.  nitratis,  should  then  be  applied  by  a  small  camel's- 
hair  brush.  Lotions  are  useful  adjuncts — e.g.,  the  carbonate  of  soda  or 
the  acetate  of  lead,  from  two  to  four  grains  in  the  ounce  of  distilled 
water.  With  ulceration,  the  hairs  should  be  plucked  out.  Lippitudo 
may  be  much  relieved  by  slitting  up  the  canaliculi.  The  general  treat- 
ment throughout  must  be  tonic,  and  have  special  regard  to  the  state 
of  the  digestive  organs..  Attention  should  in  all  cases  be  paid  to  the 
refraction  of  the  eye,  and,  when  required,  appropriate  glasses  should 
be  ordered. 

(4.)  Trichiasis  is  an  irregular  growth  of  the  eyelashes,  the  general 
form  of  the  eyelid  remaining  unaltered,  and  the  ciliary  misplacement 
arising  from  any  cause.  A  single  hair,  or  several,  may  be  affected, 
with  proportionate  irritation  and  a  constantly  watery  state  of  the  eye. 

The  treattnent  is  simple,  and  often  effectual.  The  offending  hair  or 
hairs  must  be  removed  ;  a  single  hair  by  forceps,  with  a  slow,  steady 
pull  so  as  not  to  snap  it  and  leave  the  root ;  or  several  hairs  may  be 
removed  by  dissecting  out  the  small  portion  of  lid,  external  to  the 
tarsal  cartilage,  in  which  their  roots  are  implanted,  and  uniting  the 
wound  with  a  suture.  Where  only  two  or  three  cilia  are  ■wrongly 
directed,  an  ingenious  little  operation  has  been  suggested  to  rectify 
this  displacement.  This  consists  in  doubling  a  long  hair,  and  thread- 
ing a  needle  with  the  loop.  The  point  of  the  needle  is  then  made  to 
penetrate  the  edge  of  the  lid  at  the  base  of  the  hair,  and  to  emerge 
through  the  skin.  As  the  loop  follows,  it  is  cast  over  the  offending 
ciiium,  which  is  thus  made  to  pursue  the  track  of  the  needle,  and 
assume  a  new  direction  in  which  it  no  longer  comes  into  contact  with 
the  surface  of  the  cornea. 

(5.)  Entropion. — An  inversion  of  the  lids  as  distinguished  from  tri- 
chiasis, which  is  a  displacement,  chiefly  by  ingrowth,  of  the  eyelashes. 
But  the  two  conditions  are  frequently  associated.  Both  occasion  the 
same  symptoms  of  irritation  of  the  eye,  and  are  aggravated  by 
their  concurrence.  Entropion  arises  from  various  causes,  and  presents, 
therefore,  certain  special  and  incidental  symptoms.      Spasm  of  the 
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orbicularis  palpebrarum  mnsclc,  in  tlie  irritable  ophthalmia  of  children, 
is  the  simplest  form  of  entropion,  and  chiefly  atfects  the  loAver  lid  ;  a 
similar  spasmodic  inversion  happens  in  the  relaxed  lower  lid  of  old 
persons.  Chronic  inflammation  of  the  palpebral  conjunctiva  occasions 
a  far  moi'e  sevei'e  and  obstinate  entropion,  the  upper  tarsal  cartilage 
carving  upon  itself,  until  the  whole  range  of  eyelashes  turns  back- 
wai'ds  against  the  globe.  Other  occasional  causes  are  contraction  of 
the  conjunctiva,  consequent  on  prolonged  stimulation  by  niti-ate  of 
silver  or  sulphate  of  copper,  or  cicatrization  following  injury  from 
acids,  caustic  alkalies,  or  burns. 

Treatment  must  of  course  have  reference  to  any  cause  in  operation. 
Various  procedures  have  been  devised  to  counteract  the  resulting  inver- 
sion. Excision  of  an  elliptical  portion  of  the  skin  of  the  lid,  together 
with  the  subjacent  fasciculus  of  muscle,  and  then  uniting  the  edges  of 
the  wound  with  fine  sutures,  may  efl^ect  a  cure  in  a  flaccid  lid,  subject 
to  spasmodic  inversion.  Care  should  be  taken  lest,  by  removiiig  too 
large  a  portion  of  skin,  an  opposite  state,  eversion  of  the  lid,  be  pro- 
duced. M.  Arlt  has  suggested  a  plan  which  gives  in  some  instances 
excellent  results.  The  eyelid  is  firmly  fixed  by  a  blepharostat,  which 
prevents  bleeding.    A  very  sharp  Graefe's  linear  cataract-knife  is  then 

Fig.  69i.* 


made  to  penetrate  the  margin  of  the  lid,  between  the  point  of  emer- 
gence of  the  cilia  and  the  orifices  of  the  Meibomian  glands,  to  the 
depth  of  about  one-sixth  of  an  inch  ;  the  point  of  the  knife  is  then 
thrust  through  the  skin,  and  is  carefully  conducted  from  one  end  of  the 
lid  to  the  other  (Fig.  694).  By  this  means  the  roots  of  the  cilia,  with 
a  portion  of  the  free  border  of  the  lid,  are  completely  detached,  except 
at  the  two  extremities  of  the  cut.  A  crescentic  portion  of  the  skin  of 
the  lid  above  the  upper  incision  is  now  removed,  and,  as  is  shown  in 
Fig.  695,  the  upper  border  of  the  piece  containing  the  roots  of  the  cilia 
is  attached  by  sutures  to  the  upper  border  of  the  second  incision.  An 
extreme  degree  of  inversion,  by  incurvation  of  the  tarsal  cartilage,  may 
be  overcome  by  Mr.  Streaifeild's  expedient.  The  skin  of  the  lid 
having  been  dissected  up,  a  long,  narrow^  wedge-shaped  slice  is  excised 
from  the  tarsal  cartilage,  forming  a  groove  extending  the  whole  length 
of  the  tarsus.  Excurvation  is  thus  produced,  and  the  flap  of  skin 
being  replaced  is  united  with  sutures.  J 

*  This  drawing  shows  the  first  stage  in  the  method  of  treating  en.tropion  recom- 
mended by  Arlt. 

t  This  drawing  shows  the  second  stage  in  Arlt's  method  of  treating  entropion. 
4;  For  another  method  see  Lancet,  April  14,  1S77. 
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,  TncMasis  may  require  removal  of  the  eyelaslies,  with  tlae  portion 
o£  tarsal  margin  containing  their  roots. 

(6.)  Ectropion — eversion  of  the  lids — is  the  opposite  condition  to 
entropion.  The  appearance  of  the  inner  surface  of  the  lids — the  con- 
junctiva— red,  swollen,  and  discharging,  will  be  readily  recognized. 
Eversion  arises  either  from  chronic  thickening  of  the  palpebral  con- 
junctiva, which  presents  granular  excrescences— the  state  known  as 
granular  lids ;  or,  from  contraction  of  the  skin,  by  cicatrization,  as 
after  a  burn  on  the  cheek. 

Treatment,  here  also,  must  have  reference  to  the  cause  in  operation, 
and  to  the  resulting  deformity.  Thickening  of  the  conjunctiva  may 
be  reduced  by  the  moderate  application  of  nitrate  of  silver,  or  diluted 
ung.  hydrarg.  nitratis,  diluted  ung.  hydr.  nitrico-oxydi,  or  diluted  ung, 
zinci  oxydi.  This  failing,  a  portion  of  the  palpebral  conjunctiva  must 
be  excised,  that  the  lid  may  be  restored  to  position  by  contraction  ;  and 
it  may  be  necessary  to  remove  also  a  wedge-shaped  piece  of  the  tarsal 
cartilage.  Or  a  method  devised  by  Dieffenbach  may  prove  more 
effectual ;  an  incision  through  the  lid  down  to  the  conjunctiva,  which 
is  drawn  out  so  that  the  lid  resumes  its  right  direction  to  the  globe, 
when  the  projecting  fold  is   snipped    off,   and   the    incision    closed. 


EiG.  696.* 


Fig.  697.t 


Another  method  suggested  by  Dieffenbach,  when  the  ectropion  is  due 
to  the  cicatrix  of  an  abscess  or  burn,  consists  in  making  a  triangular 
incision  with  the  base  upwards,  enclosing  the  cicatrix,  which  is  entirely 
removed;  the  two  sides  of  the  upper  horizontal  cut  are  prolonged  to 
such  a  distance  as  may  seem  requisite,  and  the  skin  freely  separated 
from  the  subjacent  tissues  (Fig.  696).  The  eyelid  is  then  placed  in  its 
proper  position,  and  the  edges  of  the  wound  carefully  brought  together 
by  sutures,  as  shown  in  Fig.  697.  In  other  instances,  again,  it  m.ay 
become  requisite  to  perform  a  plastic  operation.  One  amongst  many 
methods  of  performing  such  a  procedure  is  shown  in  the  accompanying 
figures  (Figs.  698,  699).  In  all  instances,  however,  the  shape  of  the 
flaps  must  be  varied  with  "the  position  and  extent  of  the  cicatrix,  and 
with  an  intelligent  conception  of  the  object  of  the  operation.  It  may 
be  accepted  as  a  general  rule  that  as  small  a  portion  as  possible  of  the 
original  skin  should  be  removed,  or  the  patient  may  be  left  in  a  worse 

*  The  figure  shows  the  incisions  required  in  Dieffenbach's  method  of  treating 
ectropion  resulting  from  cicatrix. 

t  This  figure  shows  the  ajjpearance  of  the  wound  in  Dieffenbach's  operation  for 
ectropion,  after  the  sutures  have  been  tied. 
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condition  than  lie  was  before  the  operation  ;  and  it  may  further  be 
borne  in  mind  that,  as  the  operation  is  primarily  undertaken  for  the 
cure  of  a  deformity,  the  effects  of  the  incisions  about  to  be  made 
should  be  carefully'considered  before  they  are  made,  and  the  greatest 
care  should  be  taken   in   the  accurate  adaptation  oi  the  flaps.     An 


Tig.  698.* 


Fig.  699.t 


everting  cicatrix  of  the  eyelid  may  lastly  be  i^emedied  by  tlie  trans- 
plantation or  transposition  of  a  portion  of  adjoining  healthy  skin. 

•  (7.)  Upicanthus. — ^Acrescentic  fold  of  redundant  skin  at  the  inner 
corner  of  each  eye,  partly  or  wholly  concealing  the  caruncle.  Being- 
associated  with  a  depression  of  the  nasal  bones,  the  face  has  a  laterally 
stretched,  Chinese  expression.  This  disappears  somewhat,  as,  in  after 
life,  the  bridge  of  the  nose  rises,  and  carries  up  the  fold  of  integu- 
UTent. 

The  only  cure  is  by  pinching  up  a  vertical  fold  of  skin  between  the 
eyebrows,  removing  it,  and  uniting  with  sutures. 

(8.)  Union  of  the  Lids — Anchylohlepharon. — This  state  may  be 
partial,  and  resulting  from  ulceration,  or  complete  and  congenital. 

Division  of  the  junction,  and  separation  of  the  lids,  will  sometimes 
prove  successful. 

(9.)  Union  of  tlie  Lids  to  the  CUohe — Symhlejjharon. — This  state 
also  may  be  more  or  less  complete,  but  it  is,  I  believe,  always  of  trau- 
matic origin  ;  the  adhesions  resulting  from  destruction  of  the  opposed 
surfaces  of  conjunctiva,  as  by  quicklime  injury  or  a  burn.  One  of  the 
worst  cases  I  ever  saw  Avas  owing  to  an  accidental  thrust  in  the  eye 
with  a  hot  poker. 

Division  of  the  adhesions  and  separation  of  the  surfaces  is  the 
only  mode  of  cure.  But  union  is  apt  to  return  ;  to  obviate  which,  Mr. 
Walton  divides  the  band  vertically,  through  its  entire  thickness,  and 
brings  the  edges  of  each  side  together  by  sutures. 

*  This  figure  shows  the  incision  that  may  be  made  to  rectify  an  ectropion  result- 
ing from  a  cicatrix. 

t  This  figure  shows  the  mode  in  which  the  flap,  limited  by  the  incisions  seen  in 
Fig.  698,  may  be  brought  up  and  fixed  by  sutures  to  rectify  an  ectropion  resulting 
from  a  cicatrix. 


DISEASES    OF    THE    EYELIDS.  249 

Deficiency  of  the  eyelids  may  ocenr  from  wounds  or  cicatricial  con- 
traction. But  the  loss  of  substance  will  sometimes  admit  of  repair  by 
plastic  operations  ;  a  suitable  portion  of  skin  being  transplanted  from 
an  adjoining  part,  either  by  twisting  round  or  gliding  forwards  the 
requisite  integumental  covering.  Thus,  for  the  repair  of  the  upper 
eyelid,  a  flap  may  be  borrowed  from  the  forehead ;  for  the  lower  eye- 
lid, from  the  cheek. 

(10.)  Hare  Eye — LagopJdJialmos — is  an  open  state  of  the  eye,  arising 
fi'om  yarious  causes.  Structural  conditions,  as  the  contraction  of  a 
cicatrix,  resemble  ectropion  ;  and  are  amenable  to  the  same  treatment. 
Paralysis  of  the  orbicularis  muscle,  from  various  conditions  affecting 
the  facial  trunk  of  the  seventh  nerve  or  portio  dura,  allows  the  levator 
palpebrse  to  act  unopposed,  and  thus  keeps  the  eye  open.  Exposure  to 
cold  may  have  this  paralyzing  elf ect  temporarily  :  or  it  may  depend  on 
some  more  centric  and  permanent  cause,  as  a  tumour  in  the  course  of 
the  nerve,  disease  of  the  petrous  portion  of  the  temporal  bone  trans- 
mitting the  nerve,  or  upon  congestion  of  the  brain. 

The  treatment  will  be  guided  entirely  by  the  apparent  cause. 
Temporary  paralysis  may  be  relieved  by  derivation — a  blister  behind 
the  ear. 

'  (11.)  Ptosis  is  a  dropping  of  the  upper  lid,  owing  to  paralysis  of  the, 
third,  or  motor-oculi,  nerve  ;  the  eye  itself  is  abducted,  the  pupil  dilated 
and  fixed,  and  vision  somewhat  impaired  with  crossed  diplopia.  The 
eyelid  is  smooth  and  unwrinkled,  and  the  forehead  furrowed  by  the 
frequent  action  of  the  occipito-frontalis  muscle,  in  attempting  thus  to 
raise  the  lid.  Headache,  giddiness,  and  other  cerebral  symptoms, 
may  denote  congestion  of  the  brain  as  the  cause ;  or  ptosis  may  be 
symptomatic  of  general  debility. 

Congenital  ptosis  sometimes  occurs,  and  then,  probably,  the  levator 
palpebrae  muscle  is  altogether  wanting. 

The  treatment  of  ordinary  ptosis  must  be  directed  to  the  removal  of 
cerebral  congestion,  by  derivation  and.  purgatives,  followed  by  stimu- 
lants and  tonics  ;  or,  when  depending  on  general  debility,  the  latter 
kind  of  remedial  measures  will  be  alone  appropriate.  Ptosis,  otherwise 
incurable,  may  perhaps  be  remedied  by  an  operative  procedure — re- 
moval, with  fine  scissors  and  forceps,  of  a  transverse  portion  of  skin 
and  underlying  fibres  of  the  orbicularis,  from  near  the  eyebrow,  in 
order  that  the  lid  may  be  subject  to  the  elevating  action  of  the 
occipito-frontalis  muscle.  This  should  not  be  had  recourse  to  when 
double  vision  would  be  established  by  the  abducted  state  of  the  eye. 

(12.)  Spasmodic  tioitching  of  the  orbicularis  muscle  is  accompanied 
with  a  visible  quivering  of  the  skin  of  the  eyelid,  known  as  live-blood. 
Either  lid  may  be  affected,  commonly  the  lower  one.  It  usually  results 
from  or  accompanies  states  of  nervous  debility,  but  appears  to  be 
symptomatic  of  intestinal  irritation,  especially  by  ascarides.  It  is 
often  associated  with  errors  of  refraction. 

Treatment  will  chiefly  consist  in  the  administration  of  purgatives 
and  tonics,  and  the  adaptation  of  appropriate  glasses. 

(13.)  Hysterical  Affection  of  the  Eyelids  is  characterized  by  sudden 
and  acute  paroxysms  of  pain  in  the  lids  and  eyes,  aggravated  by  slight 
pressure,  and  occurring  in  girls  or  young  women  otherwise  subject  to 
hysteria.  I  have  not  met  with  any  notice  of  this  affection  in  books, 
but  I  have  seen  a  well-marked  case  in  a  young  lady,  who  also  suddenly 


250  SPECIAL    PATHOLOGY    AND    SURGERY. 

— in  two  days — lost  the  sight  of  her  right  eye,  and  so  completely  that 
she  could  only  discern  the  glimmering  of  a  strong  light  with  that  eye. 
The  oi'gan  itself  was  not  diseased  in  any  way;  although  carefully 
examined  with  the  ophthalmoscope,  no  change  could  be  detected. 
Menstruation  was  healthy. 

Chloroform  seemed  to  me  likely  to  prove  the  readiest  means  of 
subduing  the  paroxysms  in  this  case  ;  and  having  administered  it  on 
one  such  occasion  which  I  happened  to  witness,  the  pain  ceased,  but 
returned  as  the  anassthctic  inflaence  passed  off ;  on  renewing  it,  the 
pain  again  subsided,  and  the  patient  slept  the  remainder  of  the  night. 
Next  morning,  she  was  as  well  as  ever  ;  the  amaurosis  remaining. 

(14.)  Morbid  Groivths  or  Tumours  of  the  Lids. — The  same  tumours 
as  in  other  parts  of  the  body  are  liable  to  form  in  the  eyelids,  only  on 
a  smaller  scale.  Thus  may  be  enumerated,  more  particularly,  cysts, 
enlarged  sebaceous  follicles,  warts,  ntevi,  and  cancel",  including  the 
epithelial  variety.  The  pathology  of  these  growths,  as  affecting  the 
lids,  scarcely  requires  any  special  notice,  and  particulai'S  of  this  kind 
will  be  found  in  works  on  Ophthalmic  Surgery. 

The  treatmetit  is  not  peculiar.  Growths  situated  in  the  eyelids  must 
be  removed,  either  by  careful  dissection,  or  by  fine  ligature.  A  ntevus 
having  formed  in  the  upper  eyelid,  about  the  size  of  a  large  pea,  I 
passed  a  thi'ead  underneath  the  skin,  around  the  base,  by  means  of  a 
fine  curved  needle  ;  and  the  skin  being  thus  preserved,  no  ectropion 
followed. 

Lice — phthirius  or  crab-lice,  as  distinct  from  pediculi  of  the  scalp 
— sometimes  lodge  about  the  roots  of  the  eyelashes.  They  occasion 
an  intolerable  itching,  and  the  lashes  present  a  powdery  appearance, 
clogging  the  roots  with  yellowish-grey  and  brown  crusts,  so  as  to 
resemble  ophthalmia  tarsi.  But  the  movements  of  the  insects  may  be 
detected,  and  with  a  lens  the  ova  may  be  seen  attached  to  the  cilia 
near  their  base. 

White  precipitate  ointment  —  ung.  hydrarg.  ammonio-chloridi — 
smeared  into  the  roots  of  the  eyelashes,  will  soon  destroy  the  enemy. 

Diseases  of  the  Lachrymal  Apparatus. — This  appendage  to  the 
Eye  consists  of  the  lachrymal  gland,  situated  within  the  outer  angle 
of  the  orbit,  which  secretes  the  tears  to  moisten  the  eye  ;  the  puncta 
and  canaliculi,  situated  at  the  inner  angle  of  the  eye,  which  drain  away 
any  superfluous  fluid  into  the  adjoining  lachrymal  sac,  as  a  temporai'y 
receptacle  ;  and  of  the  lachrymo-nasal  canal  or  duct,  which  conveys 
such  fluid  into  the  lower  meatus  of  the  nose. 

(1.)  The  Lachrymal  Gland. — This  small  almond-sliaped  body  is  rarely 
the  seat  of  injury  or  disease.  Sheltei'ed,  in  a  recess,  within  the  outer 
angular  process  of  the  frontal  bone,  the  lachrymal  gland  is  not  exposed 
to  violence  ;  and  it  seldom  participates  in  the  inflammation  of  neigh- 
bouring tissues,  nor  seems  subject  to  disease  commencing  in  its  struc- 
ture. Inflammation,  acute  and  chronic,  and  growths,  simple  and 
malignant,  are  described  by  some  writers,  especially  foreign  authors. 

The  ducts  of  the  lachrymal  gland  are  liable  to  become  obstructed, 
forming  a  small  cyst-like  tumour  in  the  upper  eyelid — dacryops — which 
is  plainly  seen  when  the  lid  is  everted.  Puncture  of  the  cyst  is  apt  to 
be  followed  by  a  minute  fistulous  aperture  in  the  skin,  through  which 
the  secretion  continually  distils.  This  dacryops  fistulosus  may  be 
remedied,  by  passing  a  thread  through  the  opening  and  thickness  of 
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the  lid,  bringing-  it  out  at  the  conjunctival  surface.  A  knot  having 
been  made  at  one  end,  this  end  is  di-awn  into  the  fistula,  and,  by  con- 
tinued traction  of  the  other  end,  the  knot  is  made  to  nlcerate  its  way 
through  the  conjunctival  surface.  The  tears  thus  being  diverted,  the 
fistulons  aperture  may  be  closed  by  paring  and  uniting  its  edges. 

Tumour  of  the  gdand  presents  a  lobulated  enlargement  at  the  outer 
angle  of  the  orbit.  Extirpation  is  the  only  remedy.  This  operation 
may  also  have  to  be  performed  to  overcome  the  inconvenience  of  an 
overflow^  of  teai's,  when  the  puncta  and  canaliculi,  at  the  inner  angle 
of  the  eye,  have  been  wholly  destroyed  by  an  extensive  burn.  In  three 
such  cases,  Mr.  Dison  has  extirpated  the  gland ;  and  these  are  the  only 
instances  of  this  operation  which  have  fallen  within  his  experience. 
The  gland  has  been  removed  with  the  eye  ;  and  sometimes  it  has  been 
involved  in  the  disease  of  this  organ,  but  more  frequently  found  in  a 
healthy  state. 

Care  must  be  taken  not  to  confound  a  syphilitic  node  w^ith  a 
swelling  of  the  lachrymal  gland.  In  the  former  disease  the  free  use 
of  iodide  of  potassium  will  usually  speedily  effect  a  cure. 

(2.)  Lachrymal  Obstructions. — The  puncta,  canaliculi,  the  lachrymal 
sac,  and  the  nasal  duct  are  severally  liable  to  become  the  seat  of 
obstruction  ;  and  far  more  frequently  than  the  excretory  ducts  of  the 
gland  itself.  Thickening  of  the  delicate  lining  mucous  membrane 
would  seem  to  be  the  cause  of  obstruction,  in  each  of  these  portions  of 
the  lachrymal  excretory  apparatus. 

JEpi'pliora  is  an  overflow  of  tears,  and  may  therefore  be  symptomatic 
of  any  lachrymal  obstruction  on  the  nasal  side.  Obstruction  of  the 
puncta  or  of  the  canaliculi  will  be  attended  with  a  complete  overflow  ; 
none  of  the  secretion  finding  its  way  into  the  sac.  Obstrnction  of  the 
nasal  duct,  by  stricture,  necessitates  an  accumulation  of  the  tears  and 
mucus  within  the  sac  ;  forming  a  swelling — mucocele — ^just  below  the 
inner  angle  of  the  eye.  The  distended  sac  becomes  inflamed  and 
suppurates,  forming  an  abscess  ;  and  this  at  length  discharges  itself 
through  an  opening  in  the  skin,  constituting /is^?iZa  lacJirymalis. 

The  appearances  of  these  transitional  states  are  too  obvious  to  need 
description.  The  fistulous  opening  is  generally  beset  with  fungous 
granulations,  owing  to  the  constant  irritation  of  the  trickling*  dis- 
charge. Further  destruction  of  the  surrounding  skin,  or  even  of  the 
bony  casement  of  the  sac,  sometimes  ensues.  Or,  the  fistulous  opening 
contracts  to  a  small  pin-hole  aperture,  resembling  one  of  the  puncta. 

Treatment. — The  cause  of  obstruction  must  be  removed,  and  for 
this  purpose  its  seat  must  be  reached.  Inflammatory  thickening  of 
the  membrane  lining  the  sac  and  nasal  canal  may  be  lessened  by  small 
oval  blisters  applied  over  the  sac.  Astringent  lotions  of  alum  or 
tannin  dropped  into  the  eye,  pass  through  the  puncta  to  the  thickened 
membrane.  Acute  inflammation  should  be  met  by  warm  fomentations 
and  water-dressing;  and  when  abscess  has  supervened,  an  incision 
must  be  made  into  the  sac  and  the  pus  evacuated.  The  general  health 
should  be  attended  to,  according  to  its  condition  in  the  course  of  the 
case.     Tonics  will  generally  be  indicated. 

Operative  removal  of  the  obstruction. — The  proceeding  which  will 
be  appropriate,  varies  with  the  seat  of  obstruction. 

The  pimcta  may  be  contracted  ;  and  then  Mr.  Bowman  recommends 
that  one  of  them  should  be  cut  across  close  to  the   obstruction;  and 
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Fig.  701. t 


Fig.  702.+ 


the  canalicuhis  slit  up  on  a  fitie  probe,  as  in  Fig.  700.     When  the 
canaliculus  is  the  seat  of  contraction,  the  sac  may  be  punctured  below 

the  tendo-oculi,  and  the  canal  slit  up  on 
a  fine  probe  run  into  it  from  the  sac  up 
to  the  point  of  obstruction.  The  tendo- 
oculi  is  easily  found  as  it  crosses  the 
sac,  by  pressing  with  the  point  of  the 
finger  on  the  inner  side,  and  thus  piitting 
the  tendon  on  the  stretch.  Displacement 
of  the  puncta,  resulting  from  thickening 
of  the  conjunctiva  by  chron'ic  inflamma- 
tion, is  to  be  remedied  in  another  way. 
Mr.  Bowman  slits  up  the  canal  fi^om  the 
punctum  to  a  spot  where  it  can  catch  the 
tears  before  they  can  overflow  the  margin 
of  the  lid.  After  either  of  these  opera- 
tions, the  probe  must  be  introduced  for 
several  days  to  prevent  closure  of  the  wound. 

The  lachrymal  sac  and  nasaJ  duct  are,  perhaps,  more  commonly  the 
seat  of  obstruction,  by  thickening  of  the  lining  membrane  forming 
stricture.  The  last-mentioned  operation — that  of  slitting  up  a  canali- 
culus from  the  punctum,  with  a  probe-pointed  canaliculus  knife 
(Figs.  701,  702) — affords  a  ready  entrance  to  this  portion  of  the  lachry- 
mal excretory  apparatus.  The  tarsus  being  put  on  the  stretch,  a  probe 
of  sufiicient  thickness  is  intro- 
duced— best  by  the  Surgeon 
standing  heliind  the  patient — 
and  passed  along  the  opened 
canaliculus,  until  its  extremity 
strikes  against  the  inner  wall 
of  the  sac.  Then,  keeping  it 
there,  the  probe  is  raised  to  a 
vertical  position,  and  carefully 
pressed  downwards  to  the  seat 
of  stricture  ;  observing  to  take 
the  direction  of  the  canal,  some- 
what backwards  and  outwards. 
The  instrument  is  thus  passed 
into  the  nasal  cavity,  and   on 

withdi'awing  it,  the  contents  of  the  sac  maybe  pressed  down 
into  the  nose,  or  after  any  temporary'  swelling  has  been  re- 
duced by  fomentation.  This  proceeding  must  be  repeated 
from  time  to  time,  until  a  cure  is  effected;  just  as  in  the 
treatment  of  stricture  of  the  urethra  by  gTadual  dilatation. 
There  is  this,  however,  important  difference — that,  as  the 
lachrjmo-nasal  duct  is  ensheathed  in  a  bony  canal,  thickening  of  its 
lining  mucous  membrane  takes  place  concentrically  ;  any  undue 
violence,  therefore,  Avould  only  ir.crease  the  inflammatory  thickening, 
instead  of  lessening  the  stricture, 

*  Shows  the  mode  of  passing  a  probe  through  the  canalicnlns  into  the  nasal  saa 
t  Weber's  probe-pointed  knife,  for  slitting  np  the  canalicnlos. 
X  The  canaliculus  is  here  shown  after  division,  with  a  probe  inserted  into  the 
nasal  duct. 
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The  introduction  of  a  style  through  the  sac,  after  slitting  up  the 
canaliculus,  and  allowing  it  to  remain  for  a  short  time  in  the  nasal 
canal,  is  another  mode  of  treatment. 

Dacryolitlis. — Concretions,  bj  deposition  of  the  earthy  salts  of  the 
tears,  sometimes  form  in  the  canaliculi  or  in  the  sac.  This  occasion 
of  obstruction  is  also  attended  with  the  constant  overilow  of  tears, 
swelling  in  the  situation  of  obstruction,  inflammation,  and  perhaps 
suppuration. 

The  introduction  of  a  probe  into  the  canaliculus,  or  thence  into  the 
sac,  will  detect  the  presence  of  the  concretion  ;  which  must  then  be 
removed  by  an  incision,  a  scoop  being  used  to  extract  the  foreign  body. 

A  detached  eyelash  sometimes  intrudes  into  one  of  the  canaliculi  ; 
its  point  protruding  irritates  the  caruncle  and  semilunar  fold;  and  it 
may  also,  unless  an  attentive  examination  be  made,  escape  detection. 

Removal  of  the  hair  with  a  fine  forceps  will  at  once  terminate  this 
inconvenience. 

Polypus  has  been  known  to  form  in  the  lachrymal  sac  ;  giving  rise 
to  a  tumour,  or  swelling  of  soft  subsistence,  and  varying  in  size  from  a 
pea  to  a  filbert. 

Any  such  growth  may  be  removed  with  fine  scissors  or  lio-ature, 
the  sac  having  been  laid  open. 

Diseases  of  the  Conjunctiva. — (1.)  Conjuxctivitls,  or  Ophthalmia. 
— Inflammation  of  the  conjunctiva,  originating  in  this  membrane, 
presents  certain  characteristic  appearances  w^hereby  it  can  be  distin- 
guished from  inflammation  of  the  sclerotic  coat  of  the  eye  itself,  or 
sclerotitis — a  very  important  diagnosis. 

Symptoms. — Conjunctivitis  is  denoted  by  bright  scarlet  redness  of 
the  conjunctiva ;  most  apparent  on  the  inner  surface  of  the  lids  and  in 
the  part  attached  to  the  sclerotic  coat  of  the  eye,  but  shadino-  off  as 
it  approaches  the  cornea ;  and  this  redness  consists  of  a  network  of  the 
conjunctival  vessels,  which  are  plainly  seen  owing  to  their  superficial 
position,  tortuosity,  open  arrangement,  and  large  size,  as  well  as  by 
their  mobility.  On  the  other  baud,  the  redness  of  sclerotitis  is 
most  marked  around  the  edge  of  the  cornea,  in  the  form  of  a  dusky 
pink  zone — sclerotic  zone — shading  off  as  it  disappears  backwards 
beneath  the  fibrous  expansion  of  the  recti  muscles ;  and  this  zonular 
redness  is  simply  a  uniform  tint  without  visible  anastomoses,  the 
sclerotic  vessels  being  closely  set  together  and  of  smaller  size.  Sclero- 
tic redness  is  characteristic  of  several  forms  of  disease  in  the  deep- 
seated  tissues  of  the  eye  ;  and  therelOTe  the  twofold  distinctive  features 
of  its  situation  and  the  vascularity,  as  compared  with  that  of  con- 
junctivitis, should  be  carefully  noted  by  the  student  and  observed  in 
practice.  The  additional  symptoms  of  conjunctival  inflammation  are 
smarting,  heat,  weight,  and  stiffness  in  the  lids,  and  as  the  disease  ad- 
vances, a  sensation  as  if  a  grain  of  sand  were  rubbing  between  them  and 
the  globe.  There  is  a  more  or  less  abundant  flow  of  tears  or  lachryma- 
tion,  particularly  on  exposure  of  the  eye,  and  some  intolerance  of  lio-ht. 

The  causes  of  this  simple  and  typical  form  of  the  disease  may  be — 
slight  local  irritation,  as  by  an  inverted  eyelash  or  other  small  foreio-n 
body  in  the  eye  ;  exposure  to  cold  and  damp  ;  disorder  of  the  digestive 
organs  and  general  debility.  March  winds  and  dyspepsia,  co-operating, 
frequently  give  rise  to  ordinary  conjunctivitis. 

Treatment. — The  removal  of  any  source  of  local  irritation  must,  of 
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course,  be  primarily  attended  to.  Remedial  measures  should  then 
have  refei-ence  to  the  state  of  the  inflammation,  and  of  the  general 
health.  Topical  bleeding,  by  a  leech  or  two,  or  cupping  lo  the  temple, 
will  rarely  be  necessary  ;  derivation  by  blistering,  and  weak  astringent 
lotions  or  eye-washes,  usually  proving  suthcient  to  reduce  the  vascu- 
InritA".  Tile  liquor  plumbi  diacetatis,  fifteen  minims  to  the  oiince  of 
distilled  Avater,  forms  a  useful  collyrium;  though  it  should  never  be 
used  when  there  is  any  abrasion  of  the  surface  of  the  cornea,  lest  a 
white  deposit  should  take  place.  Warm  fomentations,  and  especially 
warm  poppy  fomentations,  are  often  very  agreeable  and  soothing  to 
the  patient.  Spermaceti  ointment  may  be  smeared  on  the  eyelashes 
at  bed-time,  when  there  is  any  tendency  to  gumming  of  the  lids  during 
sleep.  The  general  treatment  should  not  be  of  a  lowering  character; 
active  purgation  will  rarely  be  requisite,  but  regulation  of  the  bowels 
and  the  correction  of  any  error  of  diet  constitute  the  plan  of  treatment. 
Thus,  a  stomachic  mixtui-e,  consisting  of  bicarbonate  of  potash,  the 
diluted  hydrocyanic  acid,  with  the  tinctui-es  of  gentian  and  rhubarb, 
may  often  be  prescribed  with  great  benefit ;  combined  with  plain 
nutritious  food.  Tonics  will  often  have  to  be  resorted  to  ;  quinine  and 
iron  or  the  mineral  acids. 

Varieties  of  conjunctivitis  are  worthy  of  diferential  notice. 

(a.)  Catarrlml  Ophthalmia. — -A  peculiar  characteristic  of  this  va- 
riety— observes  Mr.  Dixon — is  the  existence  of  numerous  red  blotches 
at  different  parts  of  the  network  of  vessels,  produced  by  some  of 
these  having  given  Avay  and  allowed  their  blood  to  become  extrava- 
sated.  The  extravasations  vary  much  in  size  ;  some  being  as  small  as 
a  pin's  head,  whilst  others  almost  equal  the  breadth  of  the  cornea. 
Mucous  secretion,  little  at  first,  may  afterwards  become  so  profuse  as 
to  resemble  another  variety  of  Ophthalmia,- — i\\einirulent.  Sometimes, 
the  sclerotic  is  involved,  as  denoted  by  a  pink  zone  at  the  margin  of  the 
cornea;  and,  the  subconjunctival  cellular  tissue  getting  infiltrated, 
the  conjunctival  membrane  is  raised  over  the  sclerotic  into  a  bleb 
containing  serous  fluid,  an  appearance  which  ceases  abruptly  at  the 
margin  of  the  cornea.  This  elevated  condition  of  the  inflamed  con- 
junctiva is  named  Chemosis.  The  upper  eyelid  also  frequently  becomes 
oedematous,  and  overhangs  the  lower  lid, — in  this  mixed  state  of  con- 
junctival and  sclerotic  inflammation. 

Treatment. — The  unmixed  state  of  inflammation,  when  the  con- 
junctiva alone  is  affected,  and  without  constitutional  disturbance, 
reqiiires  no  further  treatment  than  the  local  application  of  nitrate  of 
silver  in  solution, — two  grains  to  the  ounce  of  distilled  water,  which 
should  be  dropped  into  the  eye,  twice  or  thrice  a  day.  Previously  to 
using  the  drops,  the  coujunctiva  should  be  cleansed  with  warm  Avater. 
Eye-drops,  in  this  and  other  ophthalmic  affections,  are  introduced  by 
just  separating  the  lids  Avith  the  thumb  and  forefinger  cf  the  left  hand, 
and  then  inserting  the  drop  by  a  camel's-hair  brush,  or  by  means  of  a 
pipette,  between  the  lids  at  the  outer  angle  of  the  eye,  so  that  the  fluid 
shall  pass,  in  the  course  of  the  tears,  over  the  globe.  This  being  con- 
tinued for  a  week,  it  may  then  be  used  once  a  day,  for  perhaps  a  week 
longer,  when  the  cure  will  be  complete.  If  the  sclerotic  and  perhaps 
the  cornea  have  become  implicated,  nitrate  of  silver  must  be  omitted, 
and  the  inflammation  treated  as  when  these  textures  of  the  eye  are 
alone  affected. 
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(&.)  PMyccetnular  ov  Pustular  0-ph.t}-\sdmia.  is  characterized,  bj  little, 
reddish,  aphthous-like  elevations  on  the  conjunctiva,  having  whitish, 
centres,  hut  not  containing  pus  ;  and  each  surrounded  hj  a  plexus  of 
blood-vessels.  They  are  sometimes  seated  on  the  edge  of  the  cornea. 
This  variety  of  ophthalmia  frequently  occurs,  particularly  in  children. 

The  treatment  should  consist  in  clearing  the  bowels  'with  some 
mild  laxative  or  brisk  purgative,  according  to  the  age  and  strength  of 
the  patient ;  the  administration  of  quinine,  or  quinine  and  iron,  or 
of  cod-liver  oil ;  and  the  application  to  the  under  surface  of  the  upper 
lid.  of  a  small  portion  of  the  so-called  Pagenstecher's  ointment,  com- 
posed of  two  or  four  grains  of  the  binoxide  of  mercury  in  one  ounce 
of  spermaceti  ointment. 

(c.)  Purulent  Ophthalmia. — In  this  variety  of  the  disease,  the  cornea 
is  very  liable  to  become  involved ;  thus  constituting  its  distinctive 
peculiarity.  Three  s^b-varieties  are  recognized ;  purulent  ophthalmia, 
as  it  occurs  in  adults,  in  neiv-born  infants,  and  that  of  gonorrhoeal 
origin.  But  they  all  agree  in  implicating  the  cornea,  and  also  often 
resemble  each  other  so  closely,  as  not  to  be  distinguished  otherwise 
than  by  their  respective  oi'igins. 

Purulent  ophthalmia,  in  a  welhraarked  state,  presents  the  follow- 
ing appearances.  The  lids  are  dull  red  or  purple,  swollen  and  oedema- 
tous ;  when  drawn  apart,  thick  yellow  purulent  secretion  oozes  out 
from  the  conjunctiva,  and,  if  allowed  to  dry,  forms  a  crust,  conceal- 
ing the  eyelashes.  The  patient  cannot  open  his  heavy  eyelids,  and 
is  pale  and  depressed,  the  more  so  with  the  belief  that  he  is  blind. 
Chemosis  exists  to  such  a  degree  as  to  overlap  the  cornea,  and  ulcera- 
tion or  sloughing  of  the  cornea  supervenes.  The  former  commences  at 
the  extreme  margin  of  the  cornea,  underneath  the  overlapping  che- 
mosis, and  might  therefore  escape  observation  ;  extending  as  a  deep 
crescentic  groove,  perforation  takes  place,  and  prolapsus  of  the  iris, 
"which  appears  as  a  small  dark  nodule  at  the  bottom  of  the  ulcer,  with 
some  deformity  of  the  papil.  Sometimes  the  ulcerative  groove,  ex- 
tending around  the  cornea,  isolates  its  central  portion,  which  bulges  as 
a  whitish  or  opaque  shield;  or,  becoming  thinned,  it  is  darkened  by 
mixed  fibres  of  the  protruding  iris.  Sloughing  of  the  cornea  is  pre- 
ceded by  yellowish  opacity  and  dulness  of  the  surface,  the  cornea 
having  the  appearance  of  wash-leather:  softening  and  shreddy  disin- 
tegration of  the  cornea  ensues,  the  whole  iris  bulges  with  it,  and,  with 
fibrous  exudation,  constitutes  a  staphyloma. 

Purulent  ophthalmia  is  communicable  by  contact  with  the  purulent 
secretion,— it  is  a  contagrious  disease.  It  is  most  common  in  hot 
climates — hence  named  Egyptian  Ophthalmia;  and  I  often  saw  the 
disease  at  Constantinople,  during  the  Crimean  War.  It  also  occurs 
most  frequently  in  this  country  during  the  hottest  months — Jnly  and 
August,  particularly  during  the  prevalence  of  an  east  wind.  Dust 
irritating  the  conjunctiva  is  a  predisposing  cause. 

Treattnent. — Arrest  of  the  purulent  inflammation,  in  time  to  prevent 
ulceration  or  sloughing  of  the  cornea,  is  the  grand  indication.  Local 
measures  consist  in  the  frequent  use  of  astringent  lotions  ;  nitrate  of 
silver,  three  or  four  grains  to  the  ounce  of  water ;  or  alum,  in  the 
proportion  of  eight  or  ten  grains  to  the  ounce  ;  or  finely  powdered 
iodoform.  The  eye-washes  may  be  applied  by  sponging  or  syringing, 
three  or  four  times  a  day.     Ulceration  itself  can  sometimes  be  arrested 
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by  toTicliing  tlie  spot  vvitli  a  fine  pencil  of  nitrate  of  silver,  or  a  probe 
coated  with  the  fused  salt;  the  eye  being  immediately  afterwards 
freely  washed  with  a  weak  solution  of  commoa  salt. 

Chemosis  having  formed,  destruction  of  the  cornea  is  threatened, 
apparently  by  strangulation  of  the  surrounding  sclerotic  vessels. 
Tension  must,  therefore,  be  at  once  relieved.  This  is  accomplished 
by  incising  the  swollen  conjunctiva,  from  the  cornea  to  its  palpebral 
reflection,  on  either  side  of  the  eye  ;  care  being  taken,  in  using  a  small 
curved  bistoury,  not  to  wound  the  sclerotic  coat.  Warm  fomentations 
will  aid  the  bleeding  and  discharge.  The  general  treatment  equally 
has  in  view  the  liability  to  ulcerative  destruction  of  the  eye,  especially 
in  a  weak,  debilitated  subject,  whose  power  of  assimilation  has  already 
failed.  Tonics  and  a  nutritious  diet  are,  therefore,  far  more  appro- 
priate than  any  depletory  measures.  Opiates  may  be  combined  with 
advantage  to  allay  the  irritability  of  weakness. 

Purulent  Ophthalmia,  in  tiew -horn  infants. — OpMhalmia  neonatorum 
commences  within  a  few  days  of  birth,  usually  about  the  third  day. 
The  symptoms  much  resemble  those  of  the  disease  in  adults.  Tbe 
tumid  overhanging  upper  lids  ai'e  a  conspicuous  feature  ;  and  on  the 
slightest  pressure,  a  pea-like  drop  of  thick,  yellow  pus  starts  out  from 
the  inner  canthus.  tjlceration  and  sloughing  of  the  cornea  are  equally 
imminent. 

The  cause  of  this  disease  in  new-born  infants  is  the  contact  of  some 
morbid  discharge  from  the  mother,  at  the  time  of  birth.  Possibly, 
this  discharge  may  be  of  a  gonorrhceal  character;  but  leucorrhoea 
would  seem  to  be  another  source  of  contagion. 

Treat7)ient  is  precisely  similar  to  that  of  the  disease  in  adults.  The 
eyes  should  be  gently  sjriuged  every  two  or  three  hours,  either  with 
simple  water  at  a  temperature  of  about  60°  Fahr.,  or  with  a  solu- 
tion of  borax  containing  ten  grains  to  the  ounce ;  and  a  little  sweet 
oil  may  be  brushed  along  the  edges  of  the  lids  to  prevent  them  from 
sticking  together.  All  antiphlogistic  measures  must  be  carefully 
avoided  ;  a  moderate  strength  of  astringent  eye-washes,  diligently 
used,  with  tonics,  as  a  few  drops  of  Battley's  liquor  cinchonee,  and  a 
free  suckling  of  the  child,  constitute  the  plan  of  treatment  whereby 
destruction  of  the  eye  may  in  general  be  prevented.  In  Lying-in 
Hospitals,  where  the  disease  is  sometimes  endemic,  an  enormous 
redaction  in  the  number  of  cases  has  been  obtained  by  injecting  some 
boracic-acid  solution,  carbolic-acid  lotion,  or  other  antiseptic,  into  the 
vagina  of  the  mother  shortly  before  delivery. 

(d.)  Gonorrhceal  Ophthalmia  is  essentially  the  same  in  its  symptoms 
as  those  of  ordinary  purulent  ophthalmia  ;  but  it  differs  in  being  far 
more  severe  and  destructive,  and  in  its  origin.  It  is  caused  by  the 
application  of  gonorrhceal  matter  from  the  urethra  to  the  eye.  Both 
eyes  are  often  affected,  and  usually  at  an  interval  of  a  few  days ;  the 
eye  attacked  last  generally  suffers  least.  The  presence  of  gonorrhceal 
discharge  from  the  penis  will  throw  light  on  the  diagnosis  ;  and  a 
patient  having  violent  conjunctivitis,  but  who  denies  having  contracted 
any  urethral  discharge,  should  always  be  examined. 

The  treatment  is  substantially  that  of  ordinary  purulent  ophthalmia, 
as  already  dii'ected.  But  the  measures  indicated  must  be  even  more 
promptly  applied, — more  preventive.  With  every  precaution,  ulcera- 
tion frequently  happens ;  still  the  treatment  should  be  pursued  in  the 
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hope  of  retaining  a  small  portion  of  the  cornea  transparent,  for  the 
purpose  of  making  an  artificial  pupil  eventuallj  and  thus  preserving 
even  partial  vision.  This  will  be  a  greater  boon  if  both  eyes  are 
affected ;  lest  the  filming  opacity  darken  into  total  blindness. 

(e.)  Scrofulous  Ophthalmia. — This  is  essentially  a  disease  of  the 
cornea,  the  conjunctiva  being  only  secondarily  involved.  One  or  more 
small  whitish  elevations — phlyctsenulse,  or  perhaps  pin-head  ulcers — 
beset  the  cornea,  which  is  otherwise  hazy,  with  a  long  plexus  of  vessels 
running  from  the  corneal  margin  to  the  morbid  spot.  This  leash  of 
vessels  is  quite  diagnostic  of  the  disease  ;  there  is  some  zonular  red- 
ness in  the  sclerotic,  immediately  around  the  cornea,  but  no  general 
vascularity  of  the  conjunctiva.  Great  intolerance  of  light — ■photo- 
phobia— is  another  characteristic,  with  violent  spasmodic  contraction  of 
the  orbicular  muscle, — closing  the  eyes  forcibly,  when  any  attempt  is 
made  to  examine  them.  The  symptom  is  often  out  of  all  projDortion 
to  the  extent  of  corneal  disease ;  co-existing  probably  with  only  one 
phlycttenula  or  ulcer  and  its  leash  of  vessels,  on  almost  a  clean  cornea. 
Lachrymation  is  profuse,  the  tears  gushing  out  whenever  the  lids  are 
the  least  separated ;  and  there  is  often  some  excoriation  of  their  mar- 
gins. The  patient,  habitually  avoiding  the  light,  acquires  a  sort  of 
frowning  and  downcast  look,  and  prominent  brow,  resulting  from  con- 
stant action  of  the  corrugator  muscles.  Add  to  these  appearances,  the 
concomitant  marks  of  scrofula  in  other  parts  of  the  body,  and  the 
picture  of  scrofulous  ophthalmia  is  complete.  It  chiefly  affects  children, 
but  may  be  seen  in  adults. 

Treatment. — The  general  health  is  more  important  than  the  ophthal- 
mic condition.  A  regimen — the  very  reverse  probably  of  that  which 
the  child  has  nndergone — must  be  instituted  for  the  improvement  of 
nutrition,  and  thereby  arrest  the  disintegrative  process  going  on  in  the 
cornea.  Air,  exercise,  with  plain  nutritious  food ;  with  iron,  quinine, 
and  cod-liver  oil,  as  medicinal  measui'es  ;  comprise  the  elements  of  the 
anti-scrofulous  course  of  treatment.  The  bowels  will  have  to  be  well 
regulated,  as  part  of  the  treatment  of  the  scrofulous  constitution, 
and  in  consequence  of  the  constipating  influence  of  iron.  Further 
particulars  respecting  the  most  eligible  preparations  of  the  medicinal 
agents  referred  to,  were  noticed  in  the  general  treatment  of  Scrofula. 
Of  topical  applications,  Pagenstecher's  ointment,  containing  four 
grains  of  the  binoxide  of  mercury  to  one  ounce  of  lard,  or  a  weak 
astringent  lotion  of  alum,  two  or  three  grains  to  the  ounce  of  water, 
are  perhaps  the  most  efiicacious ;  and  warm  poppy-head  fomentations 
or  the  vapour  of  laudanum  will  most  effectually  relieve  the  distressing- 
intolerance  of  light.  A  green  shade  should  be  worn  to  shield  the  eyes. 
A  small  blister  may  be  applied  to  the  temple,  and  repeated  in  a  week 
or  ten  days ;  but  there  is  little  need  of  derivation.  Spermaceti,  or 
dilute  citrine  ointment,  may  be  smeared  along  the  edges  of  the  lids  at 
bed-time,  in  the  advanced  stage  of  the  disease.  Of  local  applications 
not  to  be  used,  l^Ir.  Dixon  especially  denounces  the  nitrate  of  silver,  and 
lead  lotion  whenever  an  ulcer  exists — the  carbonate  of  lead  being  pre- 
cipitated and  forming  an  insoluble  white  deposit  in  the  cicatrix. 

In  some  obstinate  cases  the  internal  administration  of  belladonna 
will  be  found  extremely  serviceable,  the  dose  being  from  one-sixth  to 
one  quarter  of  a  grain  of  the  extract  in  combination  with  a  little  ex- 
tract of  hyoscyamus  and  grey  powder.     Occasionally  a  seton  inserted 
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into  the  temple  is  effective.  In  other  instances,  again,  the  outer  surface 
of  tbe  lids  may  be  painted  over  three  or  four  times  with  a  brush  dipped 
in  tincture  of  iodine,  each  coat  being  allowed  to  dry  before  another  is 
applied  ;  and  in  very  refractory  patients,  the  application  of  a  douche  of 
cold  wafer  to  the  back  of  the  neck  sometimes  proves  a  read}^  cure. 

A  Nebula  or  opacity  of  the  cornea,  resulting  fi-om  cicatrization, 
remains  more  or  less  permanently  after  a  prolonged  attack  of  scrofulous 
ophthalmia  ;  but  this  result  gradually  wears  out  in  after  years,  and  at 
length  a  faint  trace  only  may  indicate  the  site  of  the  cicatrix.  Its 
disappearance  may  be  promoted  by  the  application  of  an  ointment, 
containing  one  grain  of  binoxide  of  mercury  to  one  ounce  of  vaseline  ; 
or  by  the  instillation,  once  daily,  of  a  solution  of  corrosive  sublimate, 
containing  one  grain  to  three  ounces  of  distilled  water. 

Granular  Conjunctiva  is  a  serious  consequence  of  purulent  ophthal- 
mia in  any  form,  or  of  a  long-continued  course  of  irritant  applications. 
A  thickened  and  rough  state  of  the  conjunctiva  is  thus  produced;  and 
particularly  of  the  palpebra,l  conjunctiva,  which,  when  examined, 
appears  villous,  and  resembles  the  surface  of  a  granulating  ulcer.  The 
villous  projections  are  in  some  instances  only  the  follicles  and  papillae  of 
the  coiijuuctiva,  enlarged  by  inflammatory  deposit ;  and  acquiring  con- 
siderable solidity  and  hardness,  they  irritate  the  ocular  conjunctiva, 
especially  its  upper  half,  occasioning  lachrymation  and  blinking  of  the 
lids.  In  another  and  more  serious  class  of  cases  these  are  neoplastic 
formations,  and  are  undoubtedly  infectious.  The  disease  is  well  known 
as  Army,  Egyptian,  or  Contagious  Ophthalmia,  and  I'esults  from  over- 
crowding. The  early  symptoms  are  very  slight ;  but,  by  constant 
attrition,  an  opaque  and  vascular  state  of  the  cornea  is  pi-esented, 
having  an  almost  fleshy  aspect — pannus.  Granular  conjunctiva,  conse- 
quent on  purulent  ophthalmia,  is  common  among  the  moi-e  destitute 
Irish  population. 

Treatment. — Remedial  measui'es  have  for  their  object  the  i-emoval 
of  the  granular  state  of  the  conjunctiva.  The  palpebral  conjunctiva 
has  been  subjected  to  the  rapid  action  of  escharotics,  as  by  the  free 
application  of  nitrate  of  silver  ;  or  removed,  by  paring  it  with  a  fine 
knife  or  scissors.  The  best  applications  are  the  acetate  of  lead  in  tine 
powder,  dusted  over  the  everted  lid,  which  acts  pi-obably  as  an  astrin- 
gent ;  or  the  undiluted  liquor  potassfe,  dabbed  on  the  everted  lid,  the 
latter  probably  acting  by  chemically  saponifying  and  dissolving  the 
granular-hypertrophied  tissue.  Repeated  at  intervals  of  a  few  days, 
for  six  or  seven  weeks,  the  granulations  will  pi-obably  disappear,  and 
the  transparency  of  the  cornea  be  considerably  restored.  Counter- 
irritation,  by  means  of  small  blisters  on  the  temple,  or  the  tincture  of 
iodine  yjainted  over  the  skin  of  the  lids,  seems  to  aid  this  result.  In 
army  ophthalmia  the  lids  of  all  the  men  should  be  examined  twice  a 
week,  and  where  any  sago  grain-like  elevations  are  seen,  the  patient 
should  at  once  be  segregated  from  his  comrades,  the  utmost  attention 
paid  to  cleanliness,  and  removal  to  a  pure  atmosphere,  if  possible, 
effected.  In  obstinate  and  otherwise  intractable  cases,  it  has  been  pro- 
posed to  i-esort  to  inoculation,  for  the  reproduction  of  purulent  ophthal- 
mia—by applying  to  tbe  conjunctiva  the  purulent  secretion  from  the 
eye  of  a  patient  suffering  under  the  acute  form  of  that  disease.  An 
infusion  of  jequirity  or  Abrus  precatorius  seeds,  which  sets  up  violent 
inflammation,  has  been  employed  for  a  like  purpose.     This  desperate 
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remedy  tas  sometiraes  prodiiced  a  perforating  ulcer  of  the  cornea  ; 
but  sometimes  considerable  clearing  of  an  opaque  cornea,  Tpithout  any 
ulceration.  It  seems  reasonable,  therefore,  to  reserve  this  resource  to 
the  last.  It  has  been  recently  suggested  that  the  patient  should  be 
made  to  wear  for  a  time  a  glass  shield,  perforated  in  the  centre,  which 
should  be  introduced  beneath  the  lids,  so  that  the  cornea  is  not  exposed 
to  the  friction  of  the  hypertrophied  papilla.  The  general  treatment  is 
always  most  important ;  tonics  and  a  nutritious  diet  have  a  constitution- 
ally curative  influence,  without  which  any  local  measures  are  powerless. 

(2.)   Certain  Growths  of  the  conjunctiva  require  notice. 

Pterygium  is  a  reddish,  fleshy,  fibrous  growth  of  the  conjunctiva, 
of  a  triangular  shape  ;  extending,  base  inwards,  from  the  semilunar 
fold  at  the  inner  canthus  to  the  cornea,  or  beyond  its  margin.  It  is 
met  with  mostly  in  persons  who  have  lived  in  hot  climates,  and 
exposure  to  dust  may  be  an  exciting  cause. 

The  treatment  is  excision.  The  lids  being  held  apart  with  a  spring 
speculum,  the  growth  should  be  seized  with  tenaculum  forceps,  close  to 
the  cornea,  and  dissected  carefully  off  the  sclerotic  towards  the  inner 
canthus;  avoiding  the  caruncle  and  semilunar  fold.  Any  small  portion 
remaining  on  the  cornea  will  probably  wither  and  disappear. 

Pinguecula  signifies  small  yellowish  elevations  on  the  sclerotic,  close 
to  the  margin  of  the  cornea.  They  consist  chiefly  of  fibrous  tissue. 
They  form  after  the  middle  period  of  life,  especially  in  persons  who 
have  been  much  exposed  to  the  weather,  or  have  lived  in  hot  climates. 

These  little  masses  are  quite  harmless,  and  had  better  be  left  alone. 

Tumours,  such  as  occur  in  other  parts  of  the  body,  may  also  spring 
from  the  conjunctiva.  Warty  and  polypoid  growths  occasionally  arise 
from  this  membrane.  Early  excision  is  the  only  remedy.  Fatty 
tumour  sometimes  forms  under  the  conj unctiva,  in  the  subconjunctival 
tissue.  Mr.  Dixon  has  seen  a  few  such  cases,  in  children  ;  the  tumours 
all  occupied  the  same  position — the  line  of  reflection  of  the  conjunctiva 
from  the  lower  lid  to  the  globe.  They  extended  from  near  the  lower 
edge  of  the  cornea  to  the  outer  canthus,  elongated  in  shape,  almost 
like  a  haricot  bean,  and  partly  concealed  by  the  lower  lid.  An  incision 
through  the  conjunctiva  and  fibrous  capsule  of  the  tumour  readily 
allowed  the  fatty  mass  to  be  turned  out. 

Gysticercus  felce  celluloses. — This  parasite  is  found,  very  rarely,  in 
the  subconjunctival  cellular  tissue.  It  appears  as  a  rounded  body, 
about  the  size  of  a  pea ;  situated  midway  between  the  inner  camthus 
and  cornea  in  two  instances.  A  slight  incision  lets  this  body  slip  out. 
Its  nature  will  be  shown  by  examination  under  the  microscope. 

Stains  from  Nitrate  of  Silver. — A  dirty  sepia  tint  of  the  sclerotic  is 
apt  to  follow  the  prolonged  application  of  nitrate  of  silver,  as  an  eye- 
wash. In  one  case,  Mr.  Dixon  found  that  the  stain  almost  disappeared 
under  the  long-continued  application  of  hyposulphite  of  soda  in 
solution — ten  grains,  gradually  increased  to  a  drachm,  to  the  ounce  of 
water.  It  is  necessary  to  maintain  the  contact  of  the  solution  for  some 
time  ;  and  this  was  accomplished  by  means  of  an  eyeglass,  the  patient 
being  ordered  to  draw  down  the  lower  lid  and  fix  it  against  the  cheek- 
bone with  the  rim  of  the  glass,  before  reclining  his  head. 

Disease  of  the  Cornea. — (1.)  Keratitis,  or  Corneitis.-  -Inflam- 
mation of  the  cornea  is  denoted  by  crescentic  vascularity,  passing  from 
the  edge  of  the  cornea  for  some  little  distance  into  its  substance.    This 
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characteristic  vascularity  involves  a  third  or  half  of  the  corneal  circum- 
ference, and  the  plexus  of  vessels  is  so  tine  that  it  appears  as  a  small 
patch  of  blood  smeared  upon  the  surface  of  the  cornea.  An  inch 
focus  glass  will,  however,  show  the  vessels  composing  the  plexus.  A 
zone  of  pink  vessels  in  the  sclerotic  sui'rounds  the  cornea ;  but  this 
is  present  also  in  iritis  and  other  deep  inflammation  of  the  eye. 
Conjunctival  vascularity,  indicative  of  ophthalmia,  is  absent.  Profuse 
lachrymation  and  intolerance  of  light  accompany  keratitis,  as  in  other 
affections  already  described.  Haziness  and  opacity  of  the  cornea  soon 
supervene;  eventually,  softening  with  a  yellow  tint,  and  sometimes 
ulceration  of  the  cornea,  and  suppuration  within  its  substance  ;  or 
the  matter,  bursting  through  the  cornea  posteriorly,  sinks  down  to  the 
bottom  of  the  anterior  chamber — hypopyon  results.  One  eye  usually 
suffers  and  then  the  other,  perhaps  as  the  first  is  recovering. 

Chiklren  are  most  liable,  and  the  disease  rarely  occui^s  after  the  age 
of  tAveuty.  The  constitutional  condition  is  generally  weakly,  and  the 
subjects  anaemic  and  pale.     There  may  be  marks  of  scrofula. 

Treatment. — No  lowering  measures  are  tolerated.  The  remedial 
measures,  local  and  general,  so  entirely  resemble  those  of  Scrofulous 
Ophthalmia,  that  any  repetition  is  necessary. 

Chronic  Interstitial  Keratitis — sonamed  by  jVIf.  Hutcliins  on — has 
been  shown  by  him  to  be  a  manifestation  of  inherited  constitutional 
syjjhilis.  Presenting  itself  in  children  and  young  persons  from  five  to 
eighteen  years  of  age,  this  form  of  keratitis  may  be  recognized  by  the 
following  appearances  : — It  begins  at  the  centre  of  one  cornea,  as  a 
diffused  haziness  like  that  of  ground  glass.  Whitish  dots  soon  beset 
this  haze,  forming  in  the  very  substance  of  the  cornea.  Coalescing, 
they  increase  the  central  opacity.  A  fine  plexus  of  vessels  now  over- 
spreads the  cornea,  deeply  pervading  the  opaque  portion;  and  especially 
affecting  the  upper  and  central  part,  rather  than  the  lower  half,  of  the 
cornea.  There  is  no  tendency  to  ulceration.  Subsequently,  in  about 
two  months  or  earlier,  the  other  cornea  undergoes  the  same  form  of 
opacity  and  vascularity,  in  like  manner. 

Diagnosis. — The  vasculai-ity  will  be  observed  to  differ  from  the 
leash  of  vessels  in  sci-ofulous  ophthalmia,  and  from  the  superficial 
crescentic  plexus  of  ordinary  keratitis.  Other  marks  of  hereditary 
constitutional  syphilis  accompany  this  affection  of  the  cornea,  and 
pai-ticularly  a  certain  characteristic  vertical  notching  of  the  upper 
central  incisor  teeth.*     (See  Chap.  VII.,  Syphilis,  Fig.  95.) 

The  treatment  recommended  is  a  combined  specific  and  tonic 
plan,  consisting  of  mercurials  and  iodides,  supported  by  tonics  and 
a  nutritious  diet. 

Opacities  of  the  Cornea. — These  conditions  have  been  noticed  inci- 
dentally, as  consequences  of  various  affections  of,  or  involving,  the 
cornea.  Corneal  opacities  are  of  two  kinds — simple  opacity,  resulting 
fi'om  inflammatory  disintegration  and  interstitial  deposit — e.g.,  nebula; 
and  cicatricial  opacity,  resulting  from  ulceration,  with  loss  of  substance, 
and  cicatrization — e.g.,  albugo  and  leucoma.  The  former  state  of 
opacity  may  be  simple  haziness,  and  comparatively  transient ;  the  latter 
is  a  more  dense,  white  opacity,  and  probably  permanent. 

But  the  prognosis  will  depend  very  much  on  the  age  of  the  patient. 
In  infancy  and  youth,when  nutritive  changes  are  most  active,  cicatrices 
*  "  Ophthalmic  Hospital  Eeports,"  vol.  i.,  1858,  and  Trans.  Path.  Soc,  vol.  ix. 
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of  even  large  size  diminish  both  in  extent  and  density,  until  the  cornea 
becomes  almost  clear  in  after-life. 

Treatme7it. — Practically,  the  distinctions  adverted  to  are  most  impor- 
tant, simple  opacity  being  curable,  cicatricial  opacity  incurable,  by  art. 
Any  treatment  can  only  be  curative  by  promoting'  the  molecular  changes 
of  absorption  and  nutrition.  To  this  end,  weak  stimulant  washes  to 
the  eye,  and  a  generally  tonic  and  dietetic  course  of  treatment,  may 
contribute.     The  curative  influence  of  mercurials  is  doubtful. 

Ulcers  of  the  Cornea. — The  characters  of  these  conditions  have  been 
partly  described  in  connection  with  Purulent  and  Scrofulous  Oph- 
thalmia, and  Keratitis.  In  all  cases  there  is  a  loss  of  substance,  so 
that  a  little  pit  is  formed,  the  base  of  which,  as  well  as  the  cornea  sur- 
rounding it,  is  generally  cloudy,  but  occasionally  clear,  especially  in 
those  cases  that  have  been  caused  by  inanition  or  imperfect  nutrition 
of  the  body  generally.  Rheumatic  ulcers  are  usually  elongated  in 
form,  situated  near  the  margin  of  the  cornea,  and  accompanied  by  con- 
siderable pain  at  night.  The  sclerotic  is  much  congested.  S^misch's 
ulcer  is  a  very  slowly  progressive  form  of  ulceration,  in  which  a 
groove  forms  round  the  margin  of  the  cornea.  The  epithelium 
separates  from  the  central  part  of  the  cornea,  and,  if  recovery  take  place, 
the  form  of  the  cornea  is  modified  and  more  or  less  opacity  produced, 
which  seriously  impairs  vision.     It  chiefly  occurs  in  elderly  persons. 

The  prognosis  of  corneal  ulcer  is  favourable,  with  the  exception  of 
the  Saemisch's  ulcer. 

The  treatment  may  be  summed  up  in  a  few  words.  The  instillation 
of  atropine  solution  (gr.  ii.  or  iv.  ad  5j-  aq.)  to  relieve  irritability,  dilate 
the  pupil,  and  diminish  the  risk  of  penetration;  rest,  to  be  secured  by 
closing  the  lids  and  applying  a  pad  and  bandage  ;  local  depletion  by 
means  of  a  few  leeches ;  and  the  administration  of  certain  remedies, 
as  of  quinine,  cod-liver  oil,  and  a  little  grey  powder  in  the  ulcers  of 
children,  ort.  aconiti  (Tll^iii.)  and  vin.  colchici  (ni_v. — x.)  and  qiiinia  in 
the  rheumatic  form.  Ssemisch's  ulcer  may  be  treated  by  passing  a 
Graefe's  knife  into  the  anterior  chamber  through  the  margin  of  the 
cornea ;  then  turning  it  half  round,  and  cutting  outward  through  all 
the  layers  of  the  cornea.  ISTutrition  must  be  promoted  by  tonics  and 
diet.  The  direct  application  of  finely  powdered  iodoform  has  also 
been  recommended.  Of  local  stimiilant  applications,  by  eye-drops  or 
eye-washes,  nitrate  of  silver  is  the  most  efficient  adjunct  to  the  general 
treatment.  Its  use  should  not  be  continued  too  long,  lest  an  insoluble 
deposit  taking  place  in  the  ulcer,  opacity  may  result.  Lead-lotions, 
on  this  account,  are  wholly  inadmissible. 

Herpes  of  the  Cornea  and  Brow. — A  serious  form  of  disease  is  not 
unfrequently  seen  which  is  now  regarded  as  a  neurosis  and  dependent 
on  inflammation  of  part  of  the  Gasserian  ganglion.  It  occurs  with 
about  the  same  frequency  in  both  sexes,  but  usually  attacks  those 
who  are  in  mid  or  declining  age,  and  who  are  more  or  less  exhausted 
and  debilitated.  The  symptoms  are  that  after  severe  headache, 
lasting  for  some  days,  intense  burning  pain  is  felt  in  the  skin  of 
the  brow  of  one  side,  corresponding  to  the  distribution  of  the  supra- 
orbital, supra-trochlear,  or  infra-trochlear  nerves — more  rarely  of  the 
lachrymal  nerve.  A  crop  of  herpetic  vesicles  makes  its  appearance, 
the  watery  contents  soon  l3ecoming  purulent.  The  vesicles  then  burst ; 
scabs  form,  which,  on  separating,  leave  deep  ulcerations.     Occasionally 
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a  vesicle  forms  on  the  cornea,  ■which,  like  those  on  the  skin,  penetrates 
deeply  into  the  membrane.  In  almost  all  instances  a  dense  leucoma 
remains.  The  cornea,  as  well  as  the  skin,  though  the  seat  of  intense 
pain,  is  either  quite  insensitive  or  its  sensibility  is  greatly  impaired, 
and  tbe  numbness  may  last  for  months  or  years.  The  treatment 
must  consist  in  the  administration  of  potassium  iodide  and  bromide, 
or  of  arsenic  in  decoction  of  cinchona,  and  the  subsequent  emjoloyment 
of  quinia,  strychnia,  iron,  and  other  tonics. 

Staphyloma. — Protrusion  of  the  cornea, .probably  involving  the  iris, 
results  whenever  the  cornea,  in  whole  or  in  part,  has  been  destroyed 
by  injury  or  disease,  and  a  cicatrix  having  formed,  it  there  bulges  for- 
wards before  the  pressure  of  the  humours  of  the  globe ;  presenting  an 
opaque  white  prominence. 

Treatment  should  be  directed  to  the  arrest  of  such  projection. 
Nitrate  of  silver  applied  to  its  apex  may  induce  just  sufficient  inflam- 
matory deposit  to  thicken  and  strengthen  the  yielding  cornea.  A  small, 
conical  staphyloma,  not  involving  the  iris,  may  be  shaved  off,  and  the 
edges  brought  together  with  a  very  fine  needle  and  silk  ;  cicatrization 
will  then,  perhaps,  brace  up  tbe  cornea  and  prevent  any  further  pro- 
trusion. 

(2.)  Conical  Cornea. — A  rare  deformity,  in  whicb  the  cornea  has 
become  extremely  convex,  but  retains  its  transparency,  and  gives  a 
remarkably  brilliant  appearance  to  the  eye.  The  conical  shape  of  the 
cornea  is  well  seen  in  profile.  Dissection  has  shown  that  the  apex  of 
the  cone  is  very  much  thinned.  The  position  and  movements  of  the 
iris  remain  unchanged,  and  the  otber  tissues  of  the  eye  unaffected. 
But  tbe  patient — usxially  between  twenty  and  thirty — grows  short- 
sighted, and  at  last  becomes  totally  blind. 

Treatment. — A  method  of  operative  procedure  suggested  by  Mr. 
Bowman  sometimes  gives  good  results,  but  it  requires  very  delicate 
manipulation.  It  consists  in  removing  the  anterior  layers  of  the 
apex  of  the  cornea,  by  means  of  a  small  trephine,  leaving,  however, 
the  posterior  lamella.  This  is  now  pricked  with  a  needle,  to  allow  tbe 
escape  of  the  aqueous  humour,  and  a  firm  pad  and  bandage  applied. 
Another  mode  of  relief  has  been  found  in  compensating  optical  con- 
trivances. Deeply  concave  and  astigmatic  glasses  enable  tbe  patient  to 
see,  in  sligbt  cases.  A  small,  pin-bole  apei^ture,  in  a  blackened  shield, 
or  metallic  plate,  held  close  to  the  eye,  will  enable  a  patient  to  read  at 
a  focus  of  five  or  six  inches,  who  could  not  otherwise  discern  a  letter. 
Or,  a  slit,  about  tbree-fourths  of  an  inch  long,  and  the  thirtieth  of 
an  inch  wide,  allows  a  considerable  range  of  lateral  vision,  without 
moving  the  head.  A  combination  of  concave  glasses  and  this  per- 
forated diaphragm,  set  in  a  spectacle  frame,  may  prove  even  more 
advantageous. 

(3.)  Akcus  Senilis. — A  circumferential  opacity  of  the  cornea,  de- 
pending, as  Mr.  Canton  has  shown,  on  fatty  degeneration.  When 
both  eyes  are  affected,  this  opacity  denotes  one  of  those  naturally 
degenerative  changes  of  nutrition,  which  the  cornea,  in  common  with 
other  textures — especially  those  of  low  vitality — undergoes  as  life  ad- 
vances, say  from  fifty  years  of  age,  onwards.  Thus,  arcus  senilis  is  often 
associated  with  fatty  degeneration  of  the  heart.  In  like  manner  it 
may  be  indicative  of  premature  old  age.  As  affecting  one  eye,  it  is 
generally  the  result  of  previous  injury  or  disease  of  the  oi^gan  itself. 
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Fortunately,  tin's  textural  deterioration  does  not  interfere  with  vision, 
nor  render  the  texture  of  the  cornea  unfit  for  operation,  as  the  ex- 
traction of  cataract — the  woiind  then  uniting  quickly  and  soundly. 

1^0  known  treatment  is  of  any  avail. 

Disease  of  the  Sclerotic. — Sclerotitis. — Inflammation  of  the 
Sclerotic,  or  white  coat  of  the  eye,  has  been  alluded  to  as  occurring 
partially  in  connection  with  Catarrhal  Conjunctivitis,  and  with  Kera- 
titis, and  it  also  accompanies  Iritis.  The  vascular  contiguity  or  con- 
tinuity of  the  textures  severally  affected  with  Inflammation,  probably 
explains  this  concurrence.  But  Sclerotitis  may  occur  alone,  or  at 
least  as  a  primary  affection,  and  more  completely  than  when  thus 
associated. 

The  whole  of  the  sclerotic  is  intensely  injected,  the  othei^wise  white 
coat  assuming  a  pink  tint,  shading  into  violet,  owing  to  the  depth  of 
the  vessels  in  the  fibrous  tissue.  Lachrymation  and  intolerance  of  light 
are  marked  symptoms  ;  with  pain  deep-seated  in  and  around  the  eye- 
ball, of  an  aching  and  neuralgic  character,  radiating  to  the  brow, 
temple,  and  cheek,  and  penetrating  to  the  back  of  the  head.  Exacer- 
bations occur  during  the  night,  and  remit  towards  morning.  The 
constitutional  disturbance,  also,  is  intense,  the  febrile  symptoms  lead- 
ing to  a  copious  deposit  of  lithates  in  the  urine ;  hence  the  disease 
has  been  named  Bheiimatic  Ophthalmia. 

Diagnosis  from  Conjunctivitis. — The  redness  differs  in  its  colour, 
being  a  pale  pink,  and  the  injected  vessels  run  in  straight  lines  from 
the  circumference  of  the  eye  towards  the  cornea,  there  forming  a 
dusky  pink  zone,  of  minute  vessels,  without  visible  anastomosis — the 
sclerotic  zone;  whereas,  in  conjunctivitis,  the  colour  is  crimson,  and 
the  vessels  are  lai'ge,  tortuous,  and  anastomotic,  forming  an  open  net- 
work, w^hich,  moreover,  can  be  moved  about  under  the  finger.  The 
intense,  deep-seated  pain  of  sclerotitis,  compared  with  the  pricking 
sensation  as  of  a  grain  of  sand  in  the  eye,  with  conjunctivitis,  will 
confirm  the  diagnosis. 

Treatment. — A  free  purgation  should  be  followed  by  opiates,  in 
narcotic  doses.  Quinine  is  valuable  in  proportion  to  the  neuralgic 
character  of  the  pain  ;  and  colchicum  with  an  alkali  or  iodide  of  potas- 
sium, according  to  the  rheumatic  character  of  the  constitutional  dis- 
turbance. Dover's  powder  is  then  a  suitable  narcotic,  its  sudorific 
influence  also  proving  beneficial.  In  point  of  diet,  sugar  and  sugar- 
forming  substances  should  be  forbidden. 

Local  measures  seem  to  be  comparatively  useless  for  subduing  the 
inflammation ;  bleeding,  by  means  of  leeches,  gives  only  temporary 
relief,  and  blistering  aggravates  the  neuralgia.  Steaming  the  eyes 
wath  warm  water  may  afford  soothing  comfort,  with  the  instillation 
of  atropine,  or  friction  of  the  forehead  every  afternoon  with  extract  of 
belladonna  dissolved  in  warm  laudanum,  a  drachm  to  the  ounce ;  or 
dry  warmth  by  means  of  muslin  bags  filled  with  camomile  flowers, 
heated  in  a  saucepan.  But  perhaps  the  most  soothing  application  is 
chloroform,  diluted  with  olive  oil,  on  lint,  applied  to  the  temple  and 
forehead.  The  patient's  room  should  be  moderately  darkened,  and  an 
eye -shade  worn. 

Chronic  sclerotitis  does  not  affect  the  whole  of  the  sclerotic  coat  at 
once,  but  appears  as  a  limited  patch  of  redness,  close  to  the  cornea ; 
this  fading  away,  it  reappears  elsewhere,  always  close  to  the  cornea. 


264  SPECIAL   PATHOLOGY   AND    SURGERY. 

Eventually,  the  cornea  or  iris  may  become  involved,  thus  inducing 
opacity,  or  a  very  insidious  iritis. 

Treatment  consists  in  the  same  remedial  measures  and  observance 
of  diet,  as  in  the  acute  form  of  sclerotitis  ;  but  this  plan  of  treatment 
must  be  pursued  more  or  less  for  a  long  time.  Any  tendency  to 
opacity  of  the  cornea,  or  iritis,  must  be  checked  in  limine;  calomel 
and  opium  being  administered  in  small  doses,  while  the  circulation  is 
sustained  by  bark  and  nutritious  food. 

The  Anteriok  Chamber. — A  living  entozoon — the  Cysticercns  telce 
celhdosce — which  is  the  larval  or  immature  state  of  the  Tcenia  solium — 
has  not  unfrequently  been  found  in  this  situation.  It  is  a  rounded, 
semi-transparent,  vesicular  body,  having  a  long,  retractile  neck,  ter- 
minating in  a  head,  furnished  with  suckers  and  a  circlet  of  hooks. 
As  a  foreign  body,  it  excites  inflammation  of  the  iris  and  cornea, 
ending  in  total  blindness.  A  crescentic  incision  along  the  margin  of 
the  cornea  lets  out  the  animal  with  the  aqueous  humour.  Perfect 
rest  and  protection  from  light  should  then  be  secured  during  the 
process  of  healing.  A  bandage,  therefore,  is  worn  over  both  eyes  for 
the  first  twenty-four  hours,  and  afterwards  the  wounded,  eye  should 
still  be  kept  closed  as  the  incision  unites  and  the  aqueous  humour  is 
re-secreted.  Any  constitutional  management  will  be  suggested  by  the 
irritability,  weakness,  or  other  state  of  the  patient. 

Diseases  of  the  Iris. — (1.)  Iritis. — Inflammation  of  the  iris  pre- 
sents certain  characteristic  appearances — chiefly  a  loss  of  the  peculiar 
fibrous  texture  of  the  iris,  a  change  of  colour  from  dark  to  reddish  or 
from  blue  to  greenish,  diminished  size  and  an  irregular  shape  of  the 
piipil,  and  early  loss  of  its  mobility,  with  a  well-marked  circum-corneal 
zone  of  redness.  Sometimes,  the  conjunctiva  becoming  involved,  it 
also  is  injected ;  or  the  cornea  appears  slightly  hazy.  Intolerance  of 
light  is  a  symptom  common  to  other  ophthalmic  affections ;  and  deep- 
seated,  radiating,  and  paroxysmal  pain  occurs,  as  in  sclerotitis. 

Lymph  is  effused,  producing  further  changes  in  the  appearance  of 
the  iris  ;  its  surface  acquires  a  rusty,  villous  or  nodular  aspect,  adhe- 
sions take  place  forwards  to  the  cornea,  or  backwards  to  the  capsule  of 
the  lens.  Sometimes,  the  pupil  becomes  occluded  with  a  film  of  lymph, 
and  the  anterior  chamber  may  be  occupied  by  a  more  abundant  effusion. 
The  accompanying  impairment  of  vision  is  proportionate  in  its  com- 
pleteness and.  probable  permanency.  But,  in  iritis,  the  retina  is  often 
almost  as  seriously  affected  as  the  iris  itself ;  and  this  concomitant 
disease  has  been  discovered  by  the  opthalmoscope. 

Causes. — Iritis  may  have  a  traumatic  origin,  and  arise  as  a  conse- 
quence of  various  injuries  of  the  eye,  or  of  its  over- functional  exertion; 
or  the  disease  may  be  a  local  manifestation  of  various  constitutional 
conditions — secondary  syphilis,  rheumatism,  gout,  or  scrofula.  One 
or  both  eyes  maybe  affected;  in  the  former  case  by  injury,  in  the 
latter  by  constitutional  disease.  But  in  some  such  cases,  both  eyes 
are  attacked  at  the  same  time,  or  in  succession,  and  occasionally  the 
disease  is  limited  to  one  eye  ;  or,  relapses  occ aiding,  the  eyes  may  be 
affected  alternately.  These  manifestations  of  constitutional  disease 
are  all  illustrated  by  Syphilitic  Iritis. 

Varieties  of  Iritis. — Inflammation  of  the  iris  varies,  like  other  dis- 
eases, in  its  intensity  and  dui'ation,  whereby  it  is  distinguished  as  the 
acute  and  chronic  forms  of  iritis.     But  its  modifications  correspond 
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also,  and  more  particularly,  to  the  constitutionally  causative  conditions; 
thence,  the  syphilitic,  rheumatic  or  gouty,  and  scrofulous  forms  of 
Iritis.      Their  symptomatic  distinctions  are  far  less  definite. 

(a.)  Syphilitic  Iritis. — Lymph- effusion  is  the  most  marked  feature, 
taking  place  rapidly  and  abundantly;  nodules  of  lymph  make  their 
appearance,  of  a  yellow,  reddish-yellow,  or  nearly  red  colour,  situated 
especially  about  the  edge  of  the  pupil,  and  encroaching  upon  or  even 
occluding  the  pupillary  area.  The  cornea  often  remains  perfectly 
transparent,  even  when  the  iritis  is  most  severe.  On  the  other  hand, 
those  symptoms  which  more  peculiarly  accompany  rheumatic  iritis 
are  absent — a  generally  diffused  redness  of  the  sclerotic,  and  great 
intolerance  of  light. 

Diagnosis.— But  the  nodular  appearance  of  lymph  is  so  uncertain, 
as  to  render  its  diagnostic  value  very  doubtful.  Thus,  the  lymph  may 
be  uniformly  distributed  around  the  margin  of  the  pupil,  which  then 
assumes  a  thickened  ring-like  appearance ;  the  rest  of  the  iris  retain- 
ing almost  or  altogether  its  healthy  aspect.  Occasionally,  nodules  of 
lymph,  instead  of  forming  on  the  edge  of  the  pupil,  are  situated  on  the 
circumference  of  the  iris,  adjoining  the  cornea.  These  may  either 
soften  and  form  an  abscess  on  the  iris,  or,  enlarging  like  gummata, 
burst  through  the  cornea  or  sclerotic,  and  lead  to  atrophy  of  the  globe. 
Other  secondary  syphilitic  affections  of  the  throat  or  skin  are  usually 
present  with,  or  ha^e  preceded,  the  iritis.  This  concurrence  is  far 
more  surely  diagnostic. 

(6.)  Bheumatic  Iritis. — A  general  diifused  redness  of  the  sclerotic, 
as  the  most  marked  appearance,  and  great  intolerance  of  light,  with 
orbital  radiating  and  neuralgic  pain,  are  the  most  characteristic  symp- 
toms. The  cornea  is  almost  always  hazy.  But  the  nodular  form  of 
lymph-deposit  is  absent,  and  effusion  takes  place  so  spai-ingly  and  in- 
sidiously, that  the  morbid  changes  in  the  iris,  thus  slightly  marked, 
may  escape  observation,  in  the  first  instance.  When  the  inflammation 
has  subsided,  and  the  cornea  become  clear,  irremediable  adhesion  of 
the  iris  may  then  be  discovered. 

The  disease  seems  plainly  of  rheumatic  origin,  and  is  frequently 
associated  with  other  rheumatic  affections. 

(c.)  Scrofulous  Iritis. — The  ocular  appearances  have  a  general 
resemblance  to  those  of  syphilitic  iritis,  in  the  abundant  deposit  of 
nodular  masses  of  yellowish  lymph,  but  situated  more  frequently  mid- 
way between  the  pupil  and  the  circumference  of  the  iris,  or  at  this 
part.  Slight  haaniorrhage,  not  uncommonly,  takes  place  into  the 
anterior  chamber,  from  bursting  of  the  distended  veins  of  the  iris.  The 
cornea  usually  remains  clear. 

Treatm.ent. — Iritis  presents  certain  general  indications  of  treatment, 
irrespective  of  whatever  form  it  may  assume.  They  ai-e — to  arrest  iu- 
fiaramatory  effusion,  and  promote  absorption  of  any  lymph-deposit ; 
to  prevent  adhesion  of  the  iris  ;  and  to  relieve  pain.  The  consti- 
tutional treatment  will  be  that  of  inflammatory  fever. 

To  arrest  inflammatoi'y  effusion,  bleeding  by  leeches  must  be  adopted, 
or  cupping  to  the  temple,  followed  by  blisters,  and  their  action  must 
be  maintained  by  temporary  laxative  ayjerients  and  low  diet.  Mercury 
seems  to  have  the  power  of  arresting  the  effusion  of  lymph,  far  more 
than  of  inducing  its  absorption.  Calomel  and  opium  may  be  adminis- 
tered, in  small  doses — say,  a  grain  or  two  with  a  quarter  of  a  grain 
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respectively,  every  four  or  six  honrs ;  its  influence  on  the  eye  being 
watched,  ratlier  than  with  the  view  to  salivation.  Other  preparations 
of  mercury,  such  as  hydrarg.  c.  creta,  may  be  given  in  like  manner. 
Tonics,  principally  quinine,  and  a  nutritious  diet,  must  soon  replace 
any  general  lowering  measures ;  thus  to  re-enforce  absorption,  by 
maintaining  the  circulation. 

To  prevent  adhesion  of  the  iris,  postei'iorly,  to  the  capsule  of  the 
lens,  or  anteriorly,  to  the  cornea ;  belladonna  has  the  most  powerful 
influence,  applied  topically,  as  a  means  of  dilating  the  pupil  and  keep- 
ing it  in  that  state,  removed  from  the  liability  of  contact.  The  extract 
may  be  smeared  ai^ound  the  eye,  or  a  solution  of  the  extract,  one 
scruple  in  an  ounce  of  distilled  water,  may  Ije  dropped  into  the  eye, 
occasionally.  The  sulphate  of  atropine — a  grain  to  the  ounce  of  water 
— forms  a  solution  of  greater  value. 

To  relieve  pain,  steaming  the  eye  over  hot  water  is  a  most  soothing 
application  ;  or  neuralgic  orbital  pain,  sometimes  involving  the  three 
divisions  of  the  fifth  nerve,  a  most  severe  affection,  may  be  relieved  by 
friction  with  warm  laudanum  to  the  forehead  and  temple. 

Syphilitic  iritis  should  be  subjected  to  the  same  plan  of  treatment. 
But,  the  effusion  of  lymph  being  particularly  rapid  and  abundant, 
mercury  should  be  pushed  more  freely.  Turpentine  was  recommended 
by  Carmichael,  as  a  substitute  for  mercury,  in  cases  of  great  general 
debility.  Its  efficacy  is  very  uncertain.  Iodide  of  potassium  with  bark 
will  probably  be  found  more  suitable. 

Mheumatic  iritis  requires  the  administration  of  mercury  in  small 
doses,  to  check  the  insidious  effusion  of  lymph  ;  or  turpentine  in  pill, 
four  grains  thrice  a  day,  is  most  effectual  in  subduing  the  iritis,  when 
characterized  by  visible  injection  of  the  iris  and  sclerotic,  without 
much  disposition  to  lymph-effusion.  Some  more  specific  treatment 
will  also  be  appropriate,  as  colchicum,  aconite,  and  alkali,  or  iodide  of 
potassium.  The  neuralgic  pain  can  be  relieved  by  the  means  already 
directed.     Blisters  will  probably  aggravate  its  severity. 

Scrofulous  iritis  is  more  especially  amenable  to  the  general  treatment 
of  other  manifestations  of  Scrofula.  Quinine,  iron,  and  cod-liver  oil  are 
the  chief  remedial  measures,  and  must  be  reinforced  by  careful  regula- 
tion of  the  digestive  organs,  and  a  regimen — comprising  pure  air,  daily 
exercise,  warm  clothing,  and  a  plain  nutritious  diet.  Local  treatment 
is  of  little  avail. 

Adhesion  of  the  Ieis. — Synechia  posterior,  adhesion  of  the  uvea  to 
the  capsule  of  the  lens ;  synechia  anterior,  adhesion  of  the  iris  to  the 
cornea ;  and  atresia  iridis,  closure  of  the  pupil ;  are  three  conditions 
resulting  from  prolonged  iritis. 

The  treatment  consists  in  the  application  of  belladonna  or  atropine, 
as  a  safeguard  against  any  further  adhesion,  thus  to  preserve  even 
a  partial  pupil ;  and  the  administration  of  mercury  or  iodide  of 
potassium,  in  small  doses,  for  some  time,  after  recent  adhesions. 
Established  adhesions  are  curable  only  by  operation.  If  there  be  only 
one,  it  may  sometimes  be  broken  down  by  making  a  small  opening  into 
the  anterior  chamber  with  a  broad  bent  needle  or  Taylor's  knife,  through 
the  opposite  side  of  the  cornea,  and  then  introducing  a  Streatfeild's 
hook,  as  shown  in  Fig.  703.  In  this  way  a  single  adhesion  may  be 
detached  with  gentle  pressure,  as  in  the  right-hand  upper  drawing 
of  figure.     If  the  adhesions  are  only  two  in  number,  and  opposite  to 
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each  otlier,  as  in  tbe  lower  left-hand  diagram,  the  second  one  may 
also  be  broken  down  by  turning  the  hook.  If,  however,  they  are 
more  numerous,  one  or  two  only 

should  be  attacked  at  a  time,  as  ^f<^-  703. -^ 

shown  in  the  left-hand  upper 
drawing  (a.  and  b),  some  time 
being  allowed  to  elapse  before 
attempting  the  removal  of  the 
other  ones.  Another*  method  is 
to  make  a,  cut  in  the  cornea  on 
the  same  side  as  the  adhesion, 
when  a  fine  pair  of  forceps  may 
be  introduced  ;  the  iris  near  the 
attached  point  is  then  to  be 
seized,  and  the  synechia  forcibly 
broken  down.  Both  operations 
require  considerable  manipula- 
tive dexterity,  as  if  the  capsule 
of  the  lens  be  pricked  or  torn, 
the  patient  will  have  cataract, 
and  a  further  operation  will  be  necessary  to  give  the  patient  vision. 
Hence  neither  operation  should  be  undertaken  unless  the  synechia  is 
productive  of  serious  inconvenience  to  the  patient. 

Staphyloma  scleroticce  is  apt  to  follow  complete  posterior  synechia 
and  closure  of  the  pupil  with  lymph.  The  aqueous  humour  secreted 
in  the  posterior  chamber,  being  unable  to  pass  through  the  pupil  to  the 
anterior  chamber,  continues  to  accumulate  behind  the  iris  ;  gradually 
bulging  the  iris,  it  also  distends  the  anterior  portion  of  the  sclerotic; 
and  this  yielding  forms  a  bluisli -black  prominence,  streaked  with  the 
widely  separated  whitish  sclerotic  fibres. 

(2.)  Cysts  of  the  Iris  are  either  congenital,  or  the  result  of  injury 
by  allowing  the  aqueous  humour  to  find  its  way  between  the  uvea  and 
fibrous  tissue  of  the  iris.  A  cyst,  there  situated,  might  be  mistaken  for 
a  cysticercus  or  a  dislocated  lens ;  but  it  is  principally  distinguished 
by  having  a  fixed  attachment.  An  increasing  cyst  destroys  the  whole 
eyeball. 

The  freat'ment  may  be  that  of  removal ;  by  an  incision  through  the 
cornea,  withdrawing  the  cyst  and  cutting  it  o£.  Or — as  Mr.  Walton 
recommends — puncturing  the  cyst  with  an  iris-knife  allows  it  to 
collapse.     This  operation  may  have  to  be  repeated. 

(3.)  Myosis  and  Mydriasis  signify,  respectively,  a  persistent  con- 
traction or  dilatation  of  the  pupil ;  unconnected  with  any  apparent 
structural  disease  of  the  part,  and  arising  from  purely  functional 
causes.  Contraction  sometimes  takes  place  in  persons  accustomed  to 
examine  minute  objects ;  and,  the  iris  refiising  to  dilate,  this  state  is 
accompanied  with  impairment  of  vision,  especially  in  a  feeble  light. 

Rest  of  the  over-used  organ  is  the  obvious  indication  of  treatment. 

Dilatation  may  result  from  the  application  of  belladonna  to  the 
eye,  or  the  long-continued  influence  of  other  narcotics.  It  may  be 
caused  also  by  pressure  affecting  the  brain,  as  in  apoplexy  and  com- 
pression ;  and  it  is  frequently  symptomatic  of  confirmed  amaurosis. 

*  These  drawings  show  the  mode  of  procedure  required  to  break  down  posterior 
synechise  with  Streatfeild's  hook. 
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It  is  said  to  depend,  occasionally,  on  some  eccentric  source  of  irritation, 
as  gastric  irritation.  Lastly,  it  may  be  symptomatic  of  an  affection  of 
the  nerves  supplying  the  iris,  without  any  loss  of  sensibility  of  the  retina; 
and.  this  form  is  perhaps  accompanied,  by  ptosis  and  external  squint, 
as  a  further  symptom  of  pamlysis  of  the  third  or  motor-oculi  nerve. 

A  tonic  plan  of  treatment  will  generally  be  appropriate.  Mr.  Taylor 
recommends  nux  -vomica ;  and  derivation  by  means  of  a  succession  of 
blisters  to  the  temple  has  proved  beneficial  with  the  application  of 
stimulating  vapour,  as  of  ammonia,  to  the  eye.  Improvement  of  vision 
— the  retina  retaining  its  sensibility — may  he  aided  by  habitually  using 
appropriate  concave  or  convex  glasses. 

(4.)  Artificial  Pupil. — Operations  for  the  admission  of  light  through 
the  iris  are  of  three  kinds,  all  of  which  are  comprised  under  the  term 
formation  of  an  artificial  pupil.  (1)  The  formation  of  a  new  aperture 
in  the  iris,  when  the  portion  forming  the  natural  pupil  has  prolapsed 
through  a  breach  in  the  cornea ;  (2)  the  reopening  or  the  enlargement 
of  the  natural  pupil,  when  obstructed,  by  inflammatory  deposit ;  and. 
(3)  the  displacement  towards  a  transparent  part  of  the  cornea  of  a 
pupil  which  has  become  concealed  behind  a  dense  corneal  opacity. 

The  following  conditions  are  laid  down  by  Mr.  Dixon  as  essentially 
necessary  to  be  observed,  before  having  recourse  to  any  kind  of  opera- 
tion for  artificial  pupil : — Firstly,  whether  the  eye  perceives  light ; 
mere  obliteration  of  a  pupil  will  not  deprive  the  eye  of  this  power, 
provided  the  retina  be  sound.  Secondly,  the  presence  or  absence  of 
the  lens  must,  as  far  as  possible,  be  ascertained  ;  and,  if  present, 
whether  it  is  transparent  or  opaque.  Thirdly^  the  cornea  must  be 
carefully  examined,  as  to  its  degree  of  transparency.  Fourthly,  the 
state  of  the  iris.  The  existence  of  chronic  iritis  would  indicate  a  post- 
ponement of  the  operation  until  inflammation  has  ceased.  A  thickened 
iris,  in  which  all  trace  of  its  peculiar  fibrous  texture  has  disappeared, 
is  specially  unfitted  for  operation  ;  as  it  breaks  away  under  the  slightest 
traction,  and,  if  cut,  the  wound  does  not  gape,  so  as  to  form  a  per- 
manent aperture.  Fifthly,  as  a  rule,  when  the  other  eye  is  perfect,  it 
is  undesirable  to  operate. 

The  situation  of  an  artificial  pupil  should  be  made  as  near  the  centre 
of  the  iris  as  circumstances  v»'ill  allow.  The  size  of  such  pupil  should 
not  be  unnecessarily  large.  Injury  to  the  cornea  should  be  as  restricted 
as  possible;  the  cicatrix  encroaching  on  a  cornea,  which  already  has 
a  limited  area  of  transparency,  will  still  further  diminish  the  field  of 
vision. 

The  different  modes  of  making  an  artificial  pupil  may  be  arranged 
under  the  heads  of  division  and  excision  of  the  iris. 

Division  is  performed  by  means  of  a  cutting-needle,  or  with  scissors. 
The  needle  is  introduced  close  to  the  edge  of  the  cornea,  and  carried 
across  the  anterior  chamber  to  a  little  beyond  the  middle  of  the  iris ; 
the  edge  is  then  turned  backwards,  and  the  iris  divided  to  the  requisite 
extent.  The  instrument  is  rotated  into  its  original  position  and  with- 
drawn. Scissors  may  be  used  for  dividing  the  iris — as  proposed  by 
Maunoir — and  an  ingenious  form,  termed  cannula  scissors,  which  can 
be  introduced  through  a  very  small  opening  in  the  cornea,  are  now 
made  by  Messrs.  Weiss  (Fig.  704).  ISeither  a  linear  nor  V-shaped 
incision,  however,  can  be  easily  accomplished  Avhen  the  iris  is  flaccid 
from  the  escape  of  all  the  aqueous  humour. 
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Fig.  704. 
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The  principle  o£  this  mode  of  forming  an  artificial  pupil  consists 
in  utilizing  the  elasticity  of  the  fibres  of  the  iris;  retraction  imme- 
diately following  their  division,  and  thus  the  formation  of  an  artificial 
pupil.  The  probability  of  success 
will,  therefore,  be  proportionate  to 
the  tension  and  the  healthy  retractile 
power  of  the  iris.  But  this  operative 
procedure  is  contra-indicated  by  a 
contrary  state  of  the  iris,  and  by  the 
presence  of  the  lens  behind,  which 
will  almost  surely  be  injured,  by  a 
cutting  instrument.  Hence,  the 
operation  is  restricted  in  its  applica- 
tion to  cases  wherein,  cataract  having 
been  extracted,  prolapsus  iridis  has 
followed  to  such  an  extent  as  entirely 
to  obliterate  the  pupil,  and  the  ii'is  is 
put  on  the  stretch  by  its  inclusion  and 
union  with  the  corneal  cicatrix. 

Excision  or  Iridectomy. — This 
operation  is  especially  indicated  in 
cases  where,  from  wounds  or  ulcers 
of  the  cornea,  anterior  synechia  or 
ad-hesion  of  the  iris  to  the  cornea  has 
taken  place  ;  secondly,  in  cases  whei^e, 
from  iritis,  posterior  synechia  or  ad- 
hesion of  the  iris  to  the  capsule  of 
the  lens  has  occurred ;  thirdly,  in 
cases  where,  the  iris  being  perfectly  healthy,  the  puj^il  is 
concealed  by  a  dense  central  opacity  of  the  cornea,  the  periphery  of 
the  cornea  retaining  its  transparency ;  fourthly,  in  certain  cases  of 
cataract,  where  the  opacity  of  the  lens  is  central,  whilst  the  margin 
remains  clear;  and,  lastly,  it  is  frequently  practised  for  the  relief  or 
cure  of  glaucoma  and  glaucomatous  conditions  of  the  eye.  It  is  a 
delicate  operation ;  requires  sharp  instruments,  a  steady  hand,  some 
practice  ;  and  must,  as  a  rule, 

be  performed  with  the  patient  F'g.  706. i 

under  the  influence  of  chloro- 
form. The  steps  of  the  opera- 
tion are  that  the  patient  being 
in  the  recumbent  position,  in 
a  good  light,  and  the  lids  being 
separated  with  a  speculum,  the 
conjunctiva  is  seized  with  a 
pair  of  fixing  forceps  (Fig.  705) 

*  This  figure  shows,  at  a,  a  pair  of  canniila-forceps  in  a  closed  condition,  as  it 
shotild  be  introduced  through  a  small  opening  in  the  cornea,  and  open,  as  it  should 
be  when  no  pressure  is  made  on  the  level' forming  part  of  the  handle,  and  when  it 
is  ready  to  grasp  the  portion  of  iris-capsule  or  foreign  body  for  which  it  has  been 
introduced  into  the  eye.  At  b  is  shown  a  pair  of  cannula  scissors  in  the  same 
conditions. 

t  Fixing  forceps.     Many  prefer  the  instrument  to  be  made  withcat  the  catch. 

X  The  first  stage  of  the  operation  of  iridectomy.  The  conjunctiva  is  seized 
with  the  forceps,  and  the  keratome  is  shown  in  the  act  of  penetrating  the  cornea. 
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on  the  side  opposite  to  that  on  Avhich  the  knife  is  to  be  entered.  A 
knife  with  a  triangular  blade,  which  is  either  straight,  or  bent  at  an 
angle  with  the  handle,  and  is  called  a  keratomo,  is  then  slowly  intro- 
duced at  the  point  of  junction  of  the  cornea  with  the  sclerotic,  or  a 
little  behind  this  point,  care  being  taken  that  the  point  of  the  blade 
neither  scrapes  the  cornea  nor  wounds  the  iris  (Fig.  70G).     After  the 

opening  has  been  made  of  sufficient 
Fig.  707^  size — and  it  is  better  to  make  it  too 

large  than  too  small — on  the  Avith- 
drawal  of  the  knife,  which  should 
be  done  slowly,  a  pair  of  curved 
iridectomy  forceps  are  inti'oduced 
through  the  Avound,  AAath  the  blades 
in  contact.  On  opening  and  again 
closing  them,  a  portion  of  iris  of  the 
required  size  can  be  seized  and  draAvn 
out  of  the  AA'Ound,  Avhen  it  is  to  be 
divided  Avith  scissors  (Fig.  707). 
When  iridectomy  is  performed  for 
posterior  synechite,  the  piece  of  iris  seized  Avith  the  forceps  should  be 
withdrawn  with  the  gTeatest  gentleness  and  care,  lest  the  capsule  of 
the  lens  be  torn  through.  Haemorrhage  sometimes  takes  place  into 
the  anterior  chamber,  and  obscures  the  steps  of  the  operation.  In  old 
cases  of  iritis  the  iris  becomes  either  tough  or  friable,  and  only  small 
strips  or  fibres  can  be  torn  aAvay.  The  after-treatment  consists  in  the 
application  of  a  pad  and  bandage,  and  rest  for  a  few  days.  In  favour- 
able cases,  Avhen  the  operation  has  been  done  skilfully,  the  subsequent 
pain  and  irritation  are  very  slight.  If,  however,  in  an  unhealthy  eye, 
the  capsule  of  the  lens  has  been  injured,  panophthalmitis  may  set  in, 
requiring  the  excision  of  the  globe. 

After-treatment  of  Artificial  Pupil. — In  a  tolerably  healthy  state 
of  iris,  the  various  modes  of  operation,  if  skilfully  performed,  are 
attended  with  little  hgemorrhage  into  the  anterior  chamber,  or  inflam- 
matory consequences.  Repose  of  both  eyes,  by  means  of  a  bandage,  is 
necessary  for  tAvo  or  three  days,  and  the  operated  eye  should  then  be 
kept  closed  for  a  day  or  two  more.  At  the  end  of  a  Aveek,  a  large  eye- 
shade  will  be  sufiicient,  and  tinted  glasses  should  be  worn  for  some 
time.  Any  opiates,  and  the  regulation  of  diet,  Avill  be  suggested  by 
the  constitutional  state  of  the  patient. 

Diseases  of  the  Lexs  and  its  Capsule. — Catakact  is  an  opacity  of 
the  crystalline  lens  or  of  its  capsule,  or  of  both ;  partial  or  complete. 
Agreeably  to  this  definition,  cataracts  have  been  arranged  under  two 
primary  forms  :  (1)  Capsular  cataract ;  (2)  Lenticular  cataract.  We 
also  get  (3)  a  combination  of  both,  which  is  the  most  common  form, 
and  is  named  Capsulo-lenticular  cataract.  Cortical  and  Nuclear  cata- 
racts are  terms  proposed  by  Mr.  Dixon,  as  synonymous  with  the  two 
primary  forms.  Lenticidar  cataract,  again,  .is  divided,  according  to 
its  density,  into  the  hard  and  soft  varieties.     These  terms  represent 

*  Showing  the  second  stage  of  the  operation  of  iridectomy.  The  lids  are  sepa- 
rated by  the  speculum.  A  portion  of  the  iris  has  been  seized  and  withdrawn,  bat 
is  still  held  by  the  forceps,  which  should  have  rather  a  sharper  curve,  and  the  piece 
is  about  to  be  cut  off  by  the  scissors.  The  division  should,  however,  be  nearer  the 
base  or  cornea  than  is  represented. 
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only  certain  stages  in  the  progress  of  cataract ;  in  no  foi'm  of  tlie  dis- 
ease does  tlie  lens  undergo  progressive  hardening  ;  but  the  lens,  for  a 
long"  time  retaining  its  naturally  firm  consistency  while  opacity  is 
advancing,  undergoes  disintegration  and  softening,  thus  acquiring  a 
uniformly  whitish,  milky  opacity  ;  eventually,  perhaps,  becoming  trans- 
fonned  into  a  fluid  condition. 

Symptoms,  and  Signs  or  Appearances  of  Opacity. — Sabiective  symp- 
toms, or  those  which  the  subject  of  the  disease  may  himself  experience, 
are  not  to  be  relied  on  as  positive  evidence ;  nor  need  such  symptoms 
be  accepted,  since  they  can  be  tested,  in  regard  to  any  functional 
defects  of  the  organ.  Dimness  of  sight,  more  or  less  marked,  uniformly 
involving  the  field  of  vision,  coming  on  gradually,  without  inflamma- 
tion, and  unattended  with  any  impairment  of  motor  power  in  the  iris, 
is  a  suspicious  symptom  ;  but  supposed  defects  of  visual  power  should 
be  tested  and  proved,  by  the  independent  observation  of  the  Surgeon. 

An  examination  also  of  the  suspected  eye,  or  of  both  eyes,  must  be 
made;  fii^st,  in  its  natural  state,  and  afterwards,  when  the  pupil  is 
dilated  by  a  few  drops  of  the  neutral  sulphate  of  atropine, — two  grains 
to  the  ounce  of  distilled  water.  A  convex  glass,  of  an  inch  focus 
power,  should  be  used  as  a  condenser,  to  concentrate  light  upon  the 
surface  of  the  lens ;  the  patient  standing  in  front  of  a  window  which 
admits  a  good  light, — not  direct  sunlight.  The  best  means  of  dia- 
gnosis, however,  is  the  ophthalmoscope,  with  the  aid  of  which  the 
faintest  strife  and  opacities  can  be  readily  recognized. 

Capsular  cataract  shows — behind  the  pupil — an  opaque  body,  of  a 
grey  dead- white  colour;  Lenticular  cataract,  a  bluish- white  or  amber- 
coloured  opacity.  Various  shapes  and  shades  of  opacity  are  recognized, 
of  saboi-dinate  importance,  but  some  of  which  may  be  noticed  in 
connection  with  cataract  in  adults  and  infants,  respectively. 

Cataract  in  adults. — Usually  occurring  in  advanced  life — -after  the 
age  of  fifty  or  sixty — the  rise  and  progress  of  cataract  in  elderly  per- 
sons are  as  follows : — The  circumference  of  the  lens  is  first  affected, 
commonly  the  lower  edge,  in  the  form  of  opaque  striee,  which  gradually 
advance  along  the  posterior  and  anterior  faces  of  the  lens  towards  its 
axis  These  striae  coalesce  into  patches,  spreading  chiefly  over  the 
posterior  surface  of  the  lens.  In  this  state  cataract  may  remain 
stationary  for  a  year  or  several  years.  Then,  the  whole  body  of  the 
lens,  and  especially  the  nucleus,  becomes  slightly  hazy;  through 
which,  however,  the  posterior  radiated  opacity  can  be  discerned, — the 
eye  being  illuminated  with  concentrated  light.  The  anterior  surface 
becomes  involved,  the  opaque  stride  advancing  from  the  margin,  until 
the  points  come  within  the  area  of  the  pupil.  As  the  central  opacity 
acquires  greater  density,  vision  is  lost,  excepting  to  strong  light  and 
bright  colours.  The  fibrous  structure  of  the  lens  gradually  disappears 
with  increasing  opacity  ;  disintegration  proceeding,  a  deposit  of  earthy 
and  fatty  matter  takes  place,  and  crystals  of  cholesterine  just  within 
the  capsule  may  sometimes  be  recognized  by  their  sparkling  appear- 
ance. These  further  changes  are  limited  to  the  surface  of  the  lens, 
and  present  a  luliitisli  opacity.  Sometimes  they  do  not  occur,  and  the 
cataract  has  a  dull  hroivnish  appearance  like  horn,  very  difiicult  of  de- 
tection. Black  cataract  is  a  rare  form  of  lenticular  opacity  ;  it  appears 
to  be  due  to  the  absorption  of  hgematosine. 

Fluid  cataract  results  from  softening,  which  begins  in  the  super- 
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ficial  portion  of  an  opaque  lens,  and  involves  the  whole  lens,  until,  in 
the  course  of  years,  it  becomes  converted  into  a  thin  pulp.  The  nucleus 
resisting  this  change  may  be  surrounded  with  a  turbid  pulp  of  dis- 
integrated tissue;  a  lens  in  this  state  constituting  the  "Morgagnian 
cataract." 

Congenital  Cataract  shows  various  forms  of  opacity ;  the  most 
common  is  the  laminated,  where  there  is  an  opaque  nucleus,  while  the 
peripheral  portion  remains  more  transparent.  Other  forms  are,  a 
small,  white,  central  dot  on  the  anterior  face  of  the  lens — central 
cataract,  a  diffused  opacity  occupying  nearly  the  whole  area  of  the 
pupil  when  contracted.  This  opacity  projects  forward  in  the  shape 
of  an  obtuse  white  cone,  which  appears  to  adhere  by  its  base  to  the 
anterior  surface  of  the  capsule — pyramidal  cataract;  and,  lastly,  a 
very  faintly  striated  opacity  of  the  nucleus,  a  rare  form  of  congenital 
cataract. 

Traumatic  Cataract. — In  consequence  of  a  blow  on  the  eyeball,  or  a 
penetrating  woiind  of  the  lens,  the  lens  may  become  opaque  ;  the  latter 
injury  inevitably  producing  cataract.  Disintegration  and  absorption  of 
the  lens  ensue  ;  the  opaque  capsule  remains.  Iritis  having  been  caused 
by  the  injury,  the  pupillary  margin  will  probably  be  adherent  to  the 
capsule.  Thus,  then,  an  opaque  white  disk  occupies  the  area  of  the 
adherent  pupil  ;  but  this  disk  is  situated  much  further  back  than 
the  position  of  a  full-sized  lens.  Sometimes,  other  appeai'ances  are 
presented. 

Dislocation  of  the  Lens  into  tlie  Anterior  Chamber. — This  injury  may 
be  conveniently  noticed  here.  It  is  produced  by  external  violence,  such 
as  a  blow  upon  the  eye,  or  a  violent  fall.  Disease  may  have  predisposed 
to  it  by  weakening  the  suspensory  ligament  of  the  lens.  This  body 
may  itself  have  become  opaque,  when  its  appeai-ance  in  the  anterior 
chamber  will  at  once  be  recog'nized.  In  a  transparent  state,  the  dislo- 
cated lens  is  remarkable ;  its  margin  exhibits  the  appearance  of  a  ring 
of  golden  light.  Pain  and  inflammation  soon  supervene.  Prompt 
removal  of  the  lens,  through  a  suitable  opening  in  the  cornea,  is  the 
only  treatment  for  saving  the  eye. 

Treatment  of  Catakact. — No  mode  of  cure,  otherwise  than  by 
operation,  is  at  present  known ;  nor  has  any  approach  to  a  non-opera- 
tive cure  been  discovered. 

Operations. — (1.)  Extraction  of  the  lens,  by  which  the  opaque  lens 
is  removed  entire  from  the  eye,  through  a  suitable  wound  in  the 
cornea.  (2.)  Displacement  of  the  lens;  either  by  depression  down- 
wards, or  reclination  backwards,  downwards,  and  a  little  outwards. 
"Couching,"  as  this  operation  has  been  termed,  displaces  the  lens  from 
its  natural  position  into  an  attitude  so  that,  although  remaining  within 
the  eye,  it  allows  the  rays  of  light  to  pass  unimpeded  through  the 
pupil  to  the  retina.  (3.)  By  Solution  or  Absorption.  This  operation 
consists,  not  in  the  "division  "  and  breaking-up  of  the  whole  lens  (a 
proceeding  which  finds  favour  on  the  Continent,  and  is  sometimes 
practised  in  this  country),  but  in  the  laceration  of  the  capsule  so  as  to 
expose  the  tissue  of  the  lens  to  the  macerating  influence  of  the  aqueous 
humour,  whereby  it  undergoes  complete  absorption — a  principle  of 
operation  established  by  Saunders,  Tyrrell,  and  other  English  Surgeons. 

Extraction. — (1.)  Modified  Linear  Extraction. — This,  the  form  of  Ex- 
traction now  most  commonly  practised,  according  to  Graefe's  method, 
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consists  in  making  a  considerable  corneal  incision,  and  extraction  of 
the  lens  entire  by  pressure.  The  lids  being  well  separated  hj  a  wire 
speculum,  and  the  eyeball  fixed  with  forceps,  the  knife,  which  is 
long  and  very  narrow,  is  made 
to  pierce  the  sclerotic  at  about 
the  distance  of  a  third  of  a  line 
from  its  junction  with  the  upper 
and  outer  part  of  the  cornea,  so 
that  the  instrument,  as  it  is 
thrust  in,  enters  the  anterior 
chamber  quite  at  its  peripheral 
angle  (Fig.  708).  Having  got 
the  point  clear  into  the  chamber, 
it  is  thrust  for  a  short  distance 
downwards  and  inwards ;  tb  e 
knife  is  then  lowered  into  a 
horizontal  position,  and  the  point 
brought  out  in  the  sclerotic  at  a 
spot  opposite  to  that  of  its  entrance  ;  the  edge  of  the  blade,  which  had 
been  kept  upwards,  is,  lastly,  to  be  turned  a  little  forwards,  and  the 
corneal      section      com- 
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pleted.  The  wound  now 
lies  under  the  still  undi- 
vided conjunctiva;  this 
is  then  cut  through  with 
the  knife,  so  as  to  leave 
a  little  flap  of  the  mem- 
brane loosely  covering" 
the  wound.  By  some 
the  upper  part  of  the  iris 
is  removed  with  forceps 
and  scissors,  whilst  by 
others  the  iridectomy  is 
omitted ;     the     anterior 
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capsule  is  freely  lacerated  with  the  cystitome  (Fig.  709). 
"  The  curette  is  then  laid  upon  the  lower  part  of  the  cornea, 
and  pressed  in  a  direction  upwards  and  backwards,  whereby 
the  upper  edge  of  the  lens  is  presented  at  the  section  (Fig. 
710),  and  as  the  lens  slowly  advances,  its  egress  is  aided 
by  the  curette  being  steadily  carried  upwards  with  gentle 
pressure,  over  the  surface  of  the  cornea ;  "  any  detached 
portions  of  the  soft  periphery  of  the  cataract  are  also  guided 
upwards  by  repeating  this  gliding  pressure  with  the  curette. 
Abrasion  of  the  cornea  may  be  prevented  by  using,  as  Graefe 
advises,  a  curette  of  vulcanite  instead  of  silver. 

(2.)  By  Flap-Operation. — The  instruments  required  are 
these  :- — A  knife  having  a  triangular  blade ;  the  back  straight 
and  blunt,  the  point  sharp,  the  edge  slanting  obliquely  and 
the  blade  increasing  in  thickness  and  breadth  towards  the  handle — 
Beer's  knife.  A  blade  thus  shaped  occupies  the  incision  in  transfixing 
the  cornea,  and  a  semilunar-shaped  incision  can  be  made  by  simply  an 

*  First  step  of  Graefe's  modified  linear  operation.  f  Cystitome. 

:j:  Last  step  of  Graefe's  modified  linear  operation. 
VOL.  II.  T 


274  SPECIAL   PATHOLOGY    AND    SURGERY. 

onward  movement  with  the  knife.  A  curette,  or  an  instrument  with 
a  curved  needle  at  one  end  and  a  small  spoon  at  the  other.  The  guarded 
curette  devised  by  ^Ir.  Walton,  is  a  safer  form  of  this  instrument.  A 
sharp  hook  may  also  be  requisite. 

The  directions  to  be  remembered  in  performing  the  operation  aro 
as  follow  : — To  make  a  crescentic  incision  in  the  cornea,  through  its 
upper  half,  and  of  sufficient  size  to  afford  an  easy  exit  to  the  lens  ;  to 
make  the  incision  at  such  a  distance  from  the  sclerotic  as  to  insure  both 
edges  of  the  wound  being  wholly  of  corneal  tissue ;  to  lacerate  the 
anterior  capsule  freely,  so  as  to  allow  of  the  lens  readily  slipping 
through  the  rent  when  pressure  is  made  on  the  globe ;  lastly,  to  apply 
this  pressure  g'ently,  in  such  manner  that  the  lens  shall  turn  slowly  on 
its  transverse  axis,  and  thus  present  its  upper  margin  first  at  the  pupil 
and  then  at  the  corneal  wound. 

These  directions  are  best  fulfilled  by  the  following  mode  of  per- 
forming the  operation  of  Extraction  : — The  patient  lying  on  his  back 
with  the  head  supported,  and  in  a  good  light,  the  Surgeon  stands 
behind  and  uses  his  right  hand  for  the  right,  and  his  left  for  the  left 
eye.  An  assistant  draws  down  the  lower  lid,  and  steadies  it  on  the 
malar  bone,  without  any  pressure  on  the  eyeball.  The  operator,  with 
the  point  of  his  forefinger,  raises  the  upper  lid,  locks  it  under  the 
margin  of  the  orbit,  and  by  resting  the  point  of  that  finger  gently  on 
the  upper  surface  of  the  globe,  and  his  middle  finger  against  its  inner 
surface,  he  steadies  the  eyeball.  Holding  the  knife  lightly  between  the 
thumb  and  first  two  fingers  of  the  other  hand,  and  resting  the  hand 
against  the  side  of  the  face,  he  punctures  the  cornea  at  the  centre  of 
its  outer  margin,  a  short  distance  in  front  of  its  junction  with  the 
sclerotic,  pushes  the  blade  onward  through  the  cornea,  parallel  with 
the  iris,  and  transfixes  the  other  side  of  the  cornea,  exactly  opposile 
the  external  puncture.  Owing  to  the  triangular  shape  of  the  blade, 
this  incision  forms  an  even  semicircular  flap  of  the  upper  half  of  the 
cornea.  In  making  this  cut,  the  blade  must  constantly  fill  up  the 
wound,  by  a  steady,  onward  movement.  If  the  knife  be  in  the  least 
withdrawn  or  rotated,  a  jet  of  aqueous  humour  takes  place  at  that  part 
of  the  wound  which  is  no  longer  occupied  by  the  blade,  and  the  iris 
immediately  prolapses  over  its  edge — a  perilous  juncture.  Having 
completed  the  incision,  the  eyelids  should  be  dropped,  and  all  pressure 
instantly  ceased.  After  a  few  seconds,  the  Surgeon  again  raises  the 
upper  lid,  and  introducing  the  curette  under  the  corneal  flap  and 
through  the  pupil,  he  freely  lacerates  the  capsule  of  the  lens,  so  that 
the  rents  shall  extend  quite  across  the  area  of  the  j)upil.  Lastly,  very 
gentle  pressure  is  made  on  the  under  and  upper  part  of  the  globe,  alter- 
nately, whereby  the  lens  turns  slowly  on  its  axis,  and  presents  its  upper 
edge  at  the  pupil ;  coming  forward  to  the  cornea,  the  edge  is  guided 
upwards,  and  pi'otruding,  the  lens  escapes  through  the  wound.  During 
this  transition  of  the  lens  forward,  pressure  on  the  globe  should  be 
gradually  relaxed,  lest  the  escape  of  the  lens  be  followed  by  a  gush  of 
vitreous  humour.  The  operation  is  concluded;  but,  after  a  short 
pause,  the  eye  should  be  inspected  to  see  that  the  iris  is  not  prolapsed 
and  that  the  cornea  is  adjusted. 

Complications. — Prolapsus  of  the  iris  during  the  corneal  incision 
may  be  rectified  by  slight  pressure  over  it  in  completing  the  incision ; 
or,  division  of  the  fold  of  iris  being  unavoidable,  the  resulting  aperture 
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should  be  laid  into  one  with  the  pupil  bj  at  once  dividing  the  inter- 
vening strip  of  iris.  An  insufficient  corneal  incision  mast  be  enlarged 
by  means  of  a  short,  narrow,  blunt-pointed  knife,  or  by  scissors.  A 
portion  of  the  lens  accidentally  left  behind,  in  situ,  will  be  absorbed ; 
or,  from  the  antei-ior  chamber,  it  can  be  easily  removed  by  the  scoop. 
Escape  of  the  vitreous  humour,  resulting  from  an  insufficient  corneal 
wound  and  undue  pressure  on  the  eyeball,  rupturing  the  hyaloid 
membrane,  is  attended  with  sinking  down  of  the  lens  ioto  the  space 
left  by  the  lost  humour.  Pressure  must  at  once  cease,  and  the  lens 
be  extracted  by  means  of  the  scoop  or  hook  entered  behind  the  body, 
whicb  should  be  retained  in  position  against  the  cornea,  lest  it  sink 
deeper  into  the  vitreous  humour.  Hcemorrhage  into  the  vitreous 
humour  is  the  most  dangerous  complication,  of  all.  Severe  pain  in 
the  eye,  and  oozing  of  blood  from  between  the  lids,  soon  proclaim  the 
nature  of  this  accident,  but  not  until  the  whole  cavity  of  the  eyeball 
has  become  filled  with  blood.     The  sight  is  usually  lost. 

Conditions  contra-indicating,  or  unfavourable  for.  Extraction. — (1.) 
Extensive  heart-disease  is  most  unfavourable,  by  enfeebling  the  supply 
of  blood  necessary  for  reparative  union  of  the  cornea,  and  the  forecast 
should  be  very  guarded  if  the  operation  be  undertaken  in  those  who 
are  suffering  from  albuminuria  or  from  diabetes.  (2,)  Violent  cough, 
of  paroxysmal  character,  perils  closure  of  the  wound,  and  also  prolapse 
of  the  iris.  (3.)  Fat  and  flabby  persons  have  less  reparative  power 
than  thin  and  wiry,  albeit  old,  people.  (4.)  Old  age  does  not  contra- 
indicate  the  operation  ;  in  one  case  Mr.  Dixon  operated  on  a  gentleman 
of  eighty-six,  and  four  years  afterwards  he  still  enjoyed  excellent 
health  and  good  sight.  Commonly,  however,  after  eighty,  the  repara- 
tive power  of  the  cornea  is  impaired.  (5.)  If  one  eye  only  is  affected 
with  cataract,  the  other  being  free  or  nearly  so,  the  operation  should 
generally  be  deferred  until  vision  is  materially  impaired  in  the  other. 
(6.)  If  cataract  be  equally  advanced  in  both  eyes,  and  both  appear 
equally  suited  for  operation,  it  will  generally  be  preferable  to  operate 
on  only  one  eye  at  a  time.  Much  may  be  learnt  of  vakie  with  regard 
to  the  second,  by  watching  the  first  operation.  (7.)  Extremes  of  hot 
and  cold  weather  are  unfavourable  for  the  operation,  and  more 
especially  sultry  weather.  (8.)  Before  operating  on  any  patient  with 
cataract,  the  field  of  vision  should  be  carefully  examined,  and  ascer- 
tained to  be  normal.  This  may  be  done  by  directing  him  to  look 
upwards,  downwards,  inwards,  and  outwards  successively,  whilst  the 
light  reflected  from  a  mirror  is  thrown  upon  the  eye.  If  the  light 
can  be  perceived  in  all  dii-ections  it  may  be  presumed  that  the  retina 
is  healthy,  but  if  one  part  of  the  retina  appear  to  be  wholly  insensitive, 
retinal  lesion  may  be  suspected,  and  the  success  of  the  operation  is 
rendered  doubtful.  The  operation  should  never  be  undertaken  when 
the  patient,  seated  opposite  a  window,  is  unable  to  observe  any 
change  on  the  hand  being  alternately  placed  before  and  removed 
from  his  eyes.  In  such  cases  there  may  be  detachment  of  the  retina, 
or  the  cataract  may  be  the  final  stage  of  glaucoma,  or  there  may  be 
hsemorrhage  into  the  choroid  or  retina. 

After-treatment. — The  patient  having  been  put  to  bed,  with  his 
shoulders  somewhat  raised,  seclusion  and  darkening  of  the  room  are 
the  circumstances  most  conducive  to  recovery.  The  wound  of  the 
cornea,  protected  by  the  lids,  requires  only  to  be  covered  with  a  piece 
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Fig.  711. 


of  soft,  dry,  linen  rag,  lightly  retained  by  a  turn  of  bandage.  The 
bowels  should  be  kept  easily  opened,  without  straining  or  relaxation ; 
and  everything  likely  to  excite  coughing,  sneezing,  or  vomiting  should 
be  avoided.  A  moderate  diet  may  be  allowed.  In  from  four  to  seven 
days,  according  to  the  probable  reparative  power,  the  eyelid  may  be 
raised,  and  the  corneal  wound  and  iris  examined.  All  going  on 
well,  the  patient  may  be  allowed  to  move  about  a  little ;  and  at  the 
end  of  another  Aveek,  if  union  be  sound,  the  eye  may  be  opened  in  a 
weak  light,  and  gradually  brought  into  use.  Any  exposure  to  a  strong 
light,  or  cold,  or  over-use  of  the  eye,  must  be  avoided.  A  shade  should 
be  worn,  and  a  convex  glass  used,  but  it  will  be  difficult  to  make  the 
two  eyes  act  in  harmony. 

Inflammation  after  the  operation  has  been  always  a  great  bugbear. 
But,  in  a  health}^  subject,  and  after  a  skilful  operation,  the  cornea 
unites  without  inflammation,  almost  as  readily  as  other  soft  textures. 
The  state  of  the  eyelids  and  secretion  will  indicate  the  supervention 
of  inflammation,  and  the  necessity  for  any  antiphlogistic  measures. 

Very  rarely,  a  fistulous  wound  results,  and  proves  most  troublesome. 
The  aqueous  humour  constantly  draining  away,  the  anterior  chamber 
becomes  obliterated  and  the  iris  lies  in  contact  with  the  cornea.  When 
this  state  has  existed  for  several  years,  all  useful  vision  will  be  lost. 

(2.)  Linear  Extraction. — Originally  invented  by  Gibson  (1811), 
Graefe's  operation  (1855)  is  performed  as  follows : — The  pupil  being 

dilated  with  atropine,  a  straight  ver- 
tical incision  with  a  narrow  knife, 
like  a  sharp-pointed  tenotome,  is 
made  about  a  line  on  the  side  of  the 
cornea,  passing  through  it  to  the 
extent  of  two  and  a  half  or  three 
lines  in  length  (Fig.  711).  A  small 
fleam-shaped  cystitome  is  introduced, 
and  the  capsule  and  substance  of  the 
softened  lens  are  broken  up.  Lastly, 
a  scoop  is  passed  into  the  pulpy  mass, 
and  pressed  against  the  margin  of  the  wound  so  as  to  make  it  gape, 
whereby  the  lens-matter  escapes  along  the  groove  of  the  instrument. 

Soft  cataract  is  the  only  condition  of  cataract  suitable  for  the  linear 
operation.  The  advantages  of  this  method  are  principally  two ;  the 
linear  incision  is  less  gaping,  and  it  heals  more  readily  than  the  curvi- 
linear flap- wound,  the  edges  of  which  do  not  remain  in  such  even 
coaptation  ;  so  that  there  is  less  risk  of  prolapsus  of  the  iris. 

Scoop-Extraction — a  modification  of  linear  extraction — wa?  also 
devised  by  Graefe  (1859).  It  is  applicable  in  that  condition  of  soft 
cataract  where,  with  partial  softening,  the  operator  finds  a  firm  and 
large-sized  nucleus,  the  extraction  of  which  would  otherwise  be 
attended  with  injurious  pressure  on  the  iris,  and  might  leave  frag- 
ments of  lens-matter  behind  the  iris  as  a  source  of  dangerous  iiTitation, 
Hence  the  use  of  a  scoop  for  traction  of  the  nucleus,  through  a  wound 
less  gaping,  and  with  more  perfect  coaptation,  than  a  flap-wound,  in 
both  ways  preventing  the  liability  to  prolapsus  iridis,  which  is  of 
common  occurrence  after  that  operation.  Scoop-extraction  is  per- 
formed in  the  following  manner  : — If  the  patient  be  restless,  chloroform 
may  be  administered,  considering'  the  little  liability  to  any  escape  of 
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vitreous  humour — the  corneal  wound  being  small,  and  extraction 
accomplished  without  any  pressure  on  the  eyeball.  A  spring  specu- 
lum is  introduced  to  keep  the  lids  well  apart  and  expose  the  globe, 
which  is  then  fixed  in  position  by  nipping  up  with  fine  forceps  a  fold 
of  ocular  conjunctiva  below  the  cornea.  A  lance-shaped  knife,  or 
Sichel's  extraction-knife,  is  then  entered  at  the  upper  edge  of  the 
cornea,  close  to  its  junction  with  ^lo* 

the  sclerotic,  and  the  blade  carried 
upwards  so  as  to  make  an  incision 
of  sufficient  length  for  a  consider- 
able iridectomy.  Passing  a  fine 
forceps  into  the  wound,  a  portion 
of  the  iris  is  seized,  drawn  out, 
and  excised.  The  cystitome  is  then 
introduced,  and  the  anterior  cap- 
sule lacerated.  Lastly,  the  scoop, 
or  Critchett's  spoon  or  "vectis," 
is  gently  insinuated  behind  the 
upper  margin  of  the  nucleus,  and 
curved  round  until  the  end  of  the 
instrument  is  just  beyond  the  lower 
margin — observing,  in  thus  pass- 
ing the  scoop,  not  to  incline  the 
point  so  far  backwards  as  to  pene- 
trate the  vitreous  humour.  The 
scoop,  fairly  holding  the  nucleus, 
is  gently  drawn  out  of  the  wound, 
bringi  ng  with  it  that  body.  P  ulpy 
lens- matter  remaining*,  may  now 
be  extracted  in  like  manner,  by 
re-introducing  the  instrument  once 
or  twice  ;  but  not  with  too  much 
concern  for  the  removal  of  every 
particle,  provided  no  solid  nodules  remain.  The  corneal  wound  must 
be  left  free  of  any  lens- matter,  clot,  or  portion  of  iris. 

Modifications  of  Graefe's  scoop-operation,  with  iridectomy,  have 
been  practised.  A  crescentic  incision  of  the  cornea  may  be  made, 
and  the  lens  removed,  as  in  flap-extraction.  Then,  the  iris  is  seized 
with  forceps,  drawn  out  of  the  wound,  and  excised.  Or,  iridectomy 
maybe  first  performed,  and  the  corneal  wound  allowed  to  heal ;  when, 
by  a  second  operation,  scoop-extraction  is  performed,  wii^ws  iridectomy. 

Displacement  or  Couching. — This  operation  for  cataract  is  performed 
by  introducing  a  curved  needle  through  the  sclerotic,  just  behind  the 
margin  of  the  cornea,  and  in  the  transverse  axis  of  the  globe ;  pene- 
trating the  vitreous  humour,  the  posterior  aspect  of  the  capsule  of  the 
lens  is  lacerated  with  the  point  of  the  needle,  which  is  then  carried 
upwai'ds  and  forwards  behind  the  iris  to  the  front  of  the  cataract,  and 
the  lens  gently  and  steadily  depressed  downwards  into  the  vitreous 
humour,  until  it  is  passed  out  of  sight.     There  having  been  held  for 

*  Instruments  used  in  cataract  operations.— 1.  Fixing  forceps.  2.  Curette. 
3.  Graefe's  linear  knife.  4.  Cystitome.  5.  Curette  and  cystitome.  6.  Straight 
iris-forceps.  7.  Curved  iris-forceps.  In  addition,  a  fine  pair  of  scissors  and  a 
speculum  are  required. 
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a  few  seconds  to  fix  it  in  its  bed,  tlie  needle  is  withdrawn.  RecUnation 
—a  modification  of  depi-ession — is  performed  in  like  manner;  the  lens 
being  reverted  backwards,  downwards,  and  a  little  outwards.  For 
either  mode  of  this  operation,  the  pupil  should  be  dilated  by  a  few 
drops  of  the  solution  of  atropine,  applied  about  an  hour  previously. 

Displacement  of  the  lens  has  all  the  attractive  advantages  of  sim- 
plicity, rapidity,  and  immediate  restoration  to  sight.  Bat  the  chance 
of  some  structure  essential  to  vision  being  injured  by  a  wound  in  the 
dark  during  the  operation,  or  of  inflammation  supervening  in  conse- 
quence of  the  leUvS,  a-s  a  foreign  body,  sinking  further  down  on  to  the 
retina,  or  falling  forwards  against  the  ciliary  processes  and  iris,  make 
a  sum  total  of  accidents  adverse  to  this  procedure. 

The  conditions  favourable  for  displacement  are  such  hard  cataracts 
as  may  not  be  suitable  for  extraction. 

Operation  for  Sohdion  and  Absorption. — In  this  operation,  which  is 
well  adapted  for  soft  cataracts,  and  which  may  be  employed  in  most 
cataracts  occurring  under  the  age  of  thirty,  the  steps  of  the  operation 
are,  in  the  first  instance,  to  dilate  the  pupil  thoroughly  by  the  instilla- 
tion of  a  solution  of  atropine,  containing  four  grains  to  the  ounce. 
The  patient  being  placed  under  the  influence  of  chloroform,  the  lids 
separated  with  the  speculum,  and  the  conjunctiva  seized  with  a  pair  of 
fixing  forceps  to  steady  the  globe.,  a  sharp  needle,  so  made  that  it  Avill 

not  penetrate  the  eye  to  a 
greater  depth  than  one- 
third  of  an  inch,  is  slowly 
pressed  through  the  cornea 
into  the  lens.  If  it  be 
only  rotated,  the  operation 
is  termed  drilling,  but 
more  commonly  the  cap- 
sule is  somewhat  exten- 
sively torn,  in  order  that  the  aqueous  humour  may  be  freely  imbibed 
by  the  substance  of  the  lens.  Atropine  should  again  be  instilled,  a 
pad  and  bandage  applied,  and  rest  enjoined.     In  some  instances  little 

or  no  reaction  takes  place, 
and  the  operation  may  be  re- 
peated in  the  course  of  ten 
days  or  a  fortnight.  Gene- 
rally, however,  the  lens  swells 
and  projects  into  the  anterior 
chamber,  and  more  or  less 
pain  is  experienced  in  the  eye, 
which  becomes  increased  in 
tension  and  presents  other  symptoms  of  iritis  and  iridocyclitis.  If  this 
occur,  an  attempt  should  be  made  on  the  fourth  or  fifth  day,  or  latei-, 
to  remove  the  greater  part  of  the  swollen  and  softened  lens.     This 


Fig.  713.* 


Fig.  714.t 


*  First  step  of  operation  for  removal  of  softened  lens  after  operation  for 
solution.  The  speculum  is  not  shown,  but  the  keratome  is  seen  entering  the  globe 
at  a  short  distance  from  the  periphery  of  the  cornea,  the  point  entering  the  softened 
cataract. 

t  Second  step  in  the  operation  for  solution.  The  wound  made  in  the  cornea  by 
the  keratome  is  shown,  with  the  scoop  about  to  be  introduced  for  the  purpose  of 
removins:  the  softened  lens. 
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may  be  accomplislied  by  passing  a  bent  needle  or  a  keratome  through, 
the  cornea  (Fig.  713),  but  not  too  close  to  the  margin,  to  avoid  the 
chances  of  prolapse  of  the  iris  into  the  lens ;  one  or  other  of  the 
various  forms  of  scoop  may  then  be  made  to  enter  through  the  wound, 
and,  with  a  slight  lever-like  movement,  a  large  portion,  if  not  all,  of 
the  cataract  may  be  extracted  (Fig.  714).  In  these  proceedings  as 
little  injury  as  possible  should  be  inflicted  on  the  eye,  and  the  iris 
should  in  no  case  be  bruised  or  abraded. 

Instead  of  introducing  a  scoop,  the  second  step  of  the  operation, 
originally  suggested  by  Laugier  (1847)  as  the  method  per  aspiration, 
consists  in  removing  the  softened  lens  by  suction.  The  apparatus 
required  for  this  purpose  is  shown  in  the  accompanying  diagram  (Fig. 
715).  It  consists  of  a  perforated  curette  or  cannula  of  silver  (different 
views  of  which  are  shown  at  A  a),  the  extren5.ity  being  smoothly  rounded 
and  the  opening  being  at  a  short  distance  from  the  extremity.  To  this 
is  attached  a  glass  tube,  B,  to  enable  the  operator  to  see  what  quantity 
of  lens-substance  he  is  extracting ;  a  short  piece  of  india-rubber,  c,  suc- 


ceeds, ending  in  a  glass  mouth-piece.  In  using  it,  an  opening  is  made 
in  the  cornea  with  a  bent  needle,  small,  yet  suflSciently  large  to  permit 
the  entrance  of  the  nozzle.  A,  without  force.  The  operator  then  sucks 
at  the  mouthpiece  g'ently,  and  the  lens- substance  will  be  seen  to  rise  in 
the  tube  B.  The  principal  objections  to  the  instrument  are  that  it  is 
extremely  difficult  to  keep  the  nozzle  and  tube  near  the  extremity  clean, 
and  that  the  opening  is  apt  to  become  choked  with  a  hard  fragment  of 
lens  ;  then,  if  the  suction  power  be  increased,  it  is  sometimes  drawn  up 
suddenly,  and  damage  is  done  to  the  iris  or  to  some  other  internal 
structure  of  the  eye.  In  the  method  of  suction  proposed  by  Mr.  Teale, 
in  1863,  instead  of  the  above-described  apparatus,  a  syringe,  with 
tightly  fitting  piston,  is  employed ;  but  the  instrument  is  open  to  similar 
objections.  Whichever  of  these  methods  of  treatment  is  adopted,  a 
portion  of  the  posterior  capsule  often  remains,  for  the  removal  of  which 
two  needles  may  be  used  together,  in  order  to  more  effectually  tear  the 
extensible  texture  of  the  capsule ;  but  the  one  should  be  passed  in 
until  its  point  reaches  the  middle  of  the  pupil,  before  the  second  one  is 
introduced  through  the  cornea. 

Both  eyes  may  be  operated  on  simultaneously,  in  infants ;  but  one 
eye — that  most  affected — should  be  operated  on  first,  in  adults. 

A  fluid  cataract  having  been  subjected  to  solution  by  the  needle, 

distressing"  sickness  and  perhaps  intense  neuralgia  occasionally  set  in 

immediately.     The  anterior  chamber  is  full  of  creamy  fluid,  concealing 

the  iris.     On  evacuating  this  fluid,  by  means  of  a  broad  cutting-needle 

*  Apparatus  required  for  removal  of  cataract  by  suction. 
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introduced  at  the  point  of  puncture,  the  sickness  may  be  averted. 
Nausea  is  best  relieved  bj  swallowing  fragments  of  ice,  and  the  neu- 
ralgia by  chloroform  liniment  applied  to  the  forehead  and  temple. 

The  after-treatment  is  simple ;  both  eyes  should  be  kept  closed  by 
means  of  a  light  bandage  for  twenty-four  hours,  when  the  little  punc- 
ture-wounds in  the  cornea  will  have  closed.  A  single  operation  may 
suffice  to  procure  absorption,  in  the  course  of  a  few  weeks,  but  this  is 
a  rare  result ;  usually,  it  must  be  repeated  again,  and  a  third  time,  at 
an  interval  of  two  or  three  months. 

An  Opaque  Capsule  or  Capsular  Cataract,  remaining  after  the  opera- 
tion for  solution,  must  itself  be  removed.  This  can  be  done  by  either 
of  three  operations.  (1.)  One  or  two  needles  or  a  Taylor's  knife  may 
be  inti'oduced  as  for  depression,  and  the  opaque  capsule  torn  or  cut 
through;  as  it  shrinks  away  the  pupil  becomes  clear.  (2.)  The  upper 
part  of  the  capsule,  for  four-fifths  of  its  circumference,  may  be  de- 
tached by  the  needle  from  the  suspensory  ligament,  and  then  be 
pushed  do^vn  below  the  pupil.  (3.)  These  operations  having  failed,  an 
opening  may  be  made  in  the  cornea,  through  which  the  opaque  cap- 
sule is  extracted  by  means  of  a  small  hook  or  forceps.  The  latter  in- 
strument should  be  so  constructed  that  when  its  points  are  separated, 
the  iris  shall  not  fall  between  them.     Such  is  the  cannula-forceps. 

Opekatioxs  on  Infants.  —  Congenital  cataracts  should  not  be 
operated  on  at  too  early  a  period — twelve  months  after  birth  is  soon 
enough ;  but  if  too  long  delayed,  the  eye  born  blind,  constantly  oscil- 
lating from  side  to  side,  may  never  acqiiire  directed  vision.  The  child 
reclining  under  the  influence  of  chloroform,  and  the  head  being  steadied 
by  an  assistant,  the  operation  for  solution  should  be  performed.  The 
lens  is  so  soft,  that  this  procedure  may  be  completed  at  once,  and  on  both 
eyes.  A  bandage  is  then  applied.  Inflammation  rarely  supervenes, 
and  absorption  takes  place  rapidly. 

Diseases  of  the  Choroid  and  Retina. — (1.)  Dimness  of  sight  may 
be  symptomatic  of  various  deep-seated  morbid  alterations  in  the  eyeball, 
unconnected  with  any  changes  in  the  anterior  tissues  of  the  globe,  and 
as  discovered  by  external  examination  with  the  unaided  vision.  Thus, 
the  ophthalmoscope  may  show  masses  of  pigmentary  deposit  over- 
spreading the  choroidal  surface,  or  an  inflammatory  state  of  the  eyeball. 

(2.)  Defective  sight,  as  various  forms  of  Daltonism,  etc.,  is  apparently 
unconnected  with  any  morbid  state  of  the  choroid  or  retina,  as  examined 
by  the  ophthalmoscope  ;  although  these  functional  defects  are  com- 
monly attributed  to  structural  changes  in  one  or  other  of  these  tissues. 

(a.)  Impaired  vision — Amblyopia  and  Asthenopia — or  weak  sight  is 
a  defective  sight  for  near  objects.  It  occurs  mostly  in  those  persons 
who  are  accustomed  to  use  their  eyes  much  in  looking  at  minute  ob- 
jects. Thus,  jewellers,  watchmakers,  copying  clerks,  tailors,  and  needle- 
women are  the  common  subjects  of  this  affection.  Yet  it  also  occurs 
in  those  who  folloAv  iio  such  occupations,  but  whose  age  is  that  of  the 
turning  period  of  life  ;  say,  approaching  fifty.  At  first,  small  objects  or 
small  type  are  seen  clearly,  but  in  a  few  minutes  they  grow  indistinct. 
A  moment's  closure  of  the  eyes  restores  the  power  of  vision.  The  work 
or  type  again  becomes  misty,  and  the  effort  to  see  is  discontinued. 
Larger  type  will  enable  a  reader  to  continue  reading  for  a  while,  but 
ultimately  this  can  be  seen  with  difficulty,  especially  in  artificial  light. 
This  condition  usually  results  from  the  lenses  being  too  flat,  or  from 
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the  eyes  being  hypermetropic  or  flattened  in  the  antero-posterior 
diameter,  so  that  the  ciliary  muscle  requires  to  be  put  in  action 
and  the  lens  rendered  more  convex,  in  order  to  bring  even  parallel 
rays  of  light,  and  a  fortiori  those  that  are  divergent,  to  a  focus  on 
the  retina.  This  muscular  exertion  soon  produces  fatigue,  vrhich 
gives  rise  to  the  symptoms  ah'eady  mentioned.  The  treatment  con- 
sists in  the  selection  of  appropriate  glasses.  In  young  persons,  up 
to  the  age  o£  thirty  or  even  forty,  the  contractile  power  of  the  ciliary 
muscle  should  be  paralyzed  by  the  instillation  of  solution  of  atropine. 
The  patient  is  by  this  means  placed  in  a  condition  in  which  he  is 
unable  to  accommodate  his  vision  for  near  objects,  or,  in  other  words, 
to  make  his  lens  more  convex.  The  strongest  convex  glass,  which 
will  enable  him  to  see  distant  objects,  is  that  which  he  requires,  one 
dioptric  being  allowed  for  the  action  of  the  atropine.  It  is  expedient 
to  begin  with  glasses  of  somewhat  feebler  power  than  those  giving 
perfect  distant  vision,  and  gradually  to  rise  to  the  full  strength  required. 
After  the  fortieth  year,  the  instillation  of  atropine  may  be  omitted, 
and  the  glasses  ordered  which  enable  distant  objects  to  be  seen  with 
distinctness.  In  the  presbyopia  of  old  age,  which  results  from  the 
natural  flattening  of  the  lens  to  which  all  eyes  are  subject,  and  which 
is  in  progress  fi^om  childhood,  such  glasses  should  be  given  as  enable 
the  wearer  to  read  ordinary  print  with  comfort  at  a  distance  of  eight 
or  ten  inches.  A  convex  glass  of  forty  inches  focus  will  usually  be 
found  agreeable  to  begin  with,  and  these  may,  at  moderate  intervals 
of  time  (four  or  five  years),  be  increased  to  ten  inches,  beyond  which 
it  is  rarely  requisite  to  go  if  the  eye  has  been  originally  healthy. 

The  treatment  certainly  should  have  reference  to  the  condition  as 
an  optical  disarrangement,  and  not  to  any  supposed  congestion  of  the 
choroid,  or  disordered  digestion. 

(6.)  Muscoe.  Volitantes. — Little  black  objects  are  sometimes  seen  to 
fall  or  float  over  the  field  of  vision,  when  the  eye  is  fixed  ;  a  sudden 
turn  of  the  eye  will  disperse  them  for  a  moment,  again  to  reappear. 
Steady  concentration  of  the  vision  on  any  external  object  obliterates 
these  black  specks,  but  any  slight  alteration  of  the  focus  of  adjust- 
ment brings  one  perhaps  into  view,  and  immediately  the  whole  field 
of  vision  becomes  crowded  with  them.  They  may  be  seen  moving 
freely  when  the  lids  are  closed,  if  the  eyes  be  turned  towards  a  strong 
light.  These  small,  black,  moving  objects  are  not  due  to  congested 
vessels  of  the  choroid,  but  are  probably  particles  of  pigment  in  the 
vitreous  humour.  They  move  freely  in  a  fluid,  through  a  limited 
space,  and  at  various  distances  from  the  retina.  The  surface  of  the 
cornea  is  not  the  sphere  of  action,  as  proved  by  their  position 
remaining  unaffected  in  blinking  of  the  eyelids. 

MuscEe  occur  commonly  in  short-sighted  persons,  usually  com- 
mencing to  appear  between  the  ages  of  twenty  and  thirty  ;  and  having 
attracted  the  patient's  attention,  they  seem  rapidly  to  increase  in  num- 
ber, owing  partly  to  the  habit  acquired  of  bringing  fresh  bodies  into 
focus.  Their  presence  is  quite  compatible  with  excellent  and  life-long 
sight ;  but  they  are  incurable. 

The  Ophthalmoscope. — It  is  scarcely  more  than  thirty  years  ago 
since  Gumming  first  demonstrated  the  possibility  of  inspecting  the 
fundus  of  the  human  eyes,  by  means  of  a  certain  arrangement  of  light. 
An  instrument  for  this  purpose,  the  first  ophthalmoscope,  was  invented 
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Fig.  716* 


by  Helmholtz  and  described  in  1851.  Ruete  followed,  in  1852,  with  an 
ophthalmoscope  constructed  on  a  different  principle ;  Coccius  modified 
this  instrument,  and  it  was  still  further  modified  by  Anagnostakis,  who 
reduced  its  construction  to  extreme  simplicity,  and  perfected  its  atility. 
This  ophthalmoscope  consists  merely  of  a  circular  mirror,  about  an 
inch  and  three  quarters  in  diameter,  slightly  concave,  and  perforated 
in  the  centre  with  a  round  aperture,  the  tenth  of  an  inch  wide.  The 
mirror  is  set  in  a  metal  frame,  fixed  in  a  handle. 

The  eye  of  the  patient  often  requires  to  be  prepared  for  inspection  by 
dilating  the  pupil  with  ati-opine,  unless  it  be  already  dilated  from  disease. 
The  application  of  the  ophthalmoscope,  in  regard  to  the  various 
details  necessary  for  a  complete  examination  of  the  eye,  is  thus  described 
by  Mr.  Dixon: — "The  observer  and  the  patient  sit  face  to  face,  in  a 
room  from  which  daylight  has  been  excluded,  the  only  source  of  illumi- 
nation being  a  lamp,  or,  still  better,  a  jet  of  gas  issuing  from  a  jointed 
tube,  so  that  the  flame  can  be  placed  higher  or  lower,  according  to  the 
height  o£  the  patient's  head.  The  flame  should  be  on  a  level  with  his 
eye,  and  just  far  enough  behind  him  to  prevent  any  of  the  direct  rays 
falling  on  his  cornea.  The  chimney  surrounding  the  flame  must  be  of 
transparent  glass,  and,  if  faintly  tinged  with  blue,  it  will  modify  the 
red  rays  of  the  flame,  and  impart  a  whiteness  to  it,  nearly  resembling 
that  of  ordinary  daylight.     The  observer  places  the  back  of  the  mirror 

close  to  his  own  eye,  so  that 
he  looks  through  the  centre 
aperture,  and  holds  the  in- 
strument at  such  an  angle 
that  the  reflected  light  from 
it  falls  upon  the  patient's 
pupil.  This  is  always  very 
difficult  for  a  beginner  to  ac- 
complish ;  but  a  little  prac- 
tice soon  makes  it  easy.  The 
observer  will  know  that  he 
holds  the  instrument  in  the 
right  position,  and  at  a  proper 
distance  from  the  eye,  by 
seeing  the  retina  assume  a 
brilliant  reddish  appearance. 
Still  holding  the  ophthalmo- 
scope in  the  same  position,  he  takes  in  the  other  hand  a  convex  glass, 
of  tw^o  inches  or  two  inches  and  a  half  focus,  and  places  it  at  such  a 
distance  in  front  of  the  cornea  as  to  allow  of  the  retina  coming  within 
that  focus  (Fig.  716).  If  the  fundus  of  the  eye  be  properly  illuminated, 
and  the  convex  glass  correctly  placed,  some  of  the  retinal  vessels 
will  now  be  distinctly  seen. 

The  principal  points  to  which  special  attention  should  be  directed, 
when  an  ophthalmoscopic  examination  is  made  of  the  interior  of  the 
eye,  are  the  appearances  presented  by  the  optic  disk  or  papilla,  which 
may  be  regarded  as  a  transverse  section  of  the  optic  nerve  ;  by  the 
vessels  of  the  retina,  by  the  macula  or  yellow  spot,  and  by  the  general 
surface  of  the  retina  and  choroid,  it  being  remembered  that  the  retina 

*  The  mode  of  examining  the  eye  with  the  ophthalmoscope.  The  image  thus 
obtained  is  inverted. 


THE    OPHTHALMOSCOPE. — HEALTHY   APPEAEANCES. 


283 


is  naturally  quite  transparent.  The  transparency  of  the  media  and  the 
position  of  any  fixed  or  floating  particles  in  the  several  media  of  the 
eye — aqueous,  lens,  and  vitreous — may  in  general  be  readily  ascertained 
by  thee  mployment  of  the  ophthalmoscope ;  and  in  pi'actised  hands, 
though  this  requires  much  experience,  the  instrument  may  be  made 
subservient  to  the  determination  of  errors  of  refraction. 

To  bring  the  optic  nerve  into  view,  the  patient  must  direct  the  eye 
a  little  towards  the  nose,  and  by  turning  the  eye  in  various  directions 
every  portion  of  the  retina  successively  brought  under  the  view  of 
the  observer.  (See  Fig.  716.)  The  necessity  for  varying  the  position  of 
the  eye  constitutes  a  great  objection  to  the  more  complicated  ophthal- 
moscopes, which  are  tixed  to  a  table  or  other  support ;  and  some  eyes 
are  so  unsteady,  and  so  little  under  the  patient's  control,  that  the 
observer  is  obliged  to  follow  their  movements  by  slight  changes  in  the 
position  of  the  ophthalmoscope,  w^hich  can  only  be  effected  when  the  in- 
strument is  held  in  the  hand.  The  ordinary  ophthalmoscope,  when 
used  with  the  lens,  presents  an  inverted  image  of  the  interior  of  the 
eye ;  the  parts  being  magnified,  according  to  the  lens  used,  fi^om  four 
to  eight  or  nine  times  their  natural  size.  An  erect  image  of  the  fundus 
of  an  emmetropic  eye  may,  however,  be  obtained  by  an  emmetropic 
observer  by  discarding  the  lens  and  looking  through  the  aperture  of 
the  mirror  alone,  the  source  of  light  being  placed  a  little  more  to  the 
side  of  the  patient,  and  the  eye  of  the  observer  being  approximated  to 
within  one  or  two  inches  of  that  of  the  patient.  A  large  erect  image 
is  thus  obtained,  in  which  all  the  more  minute  changes  produced  by 
disease  can  be  advantageously  studied.  The  degree  of  myopia  or  of 
hypermetropia  can  be  apjDroximately  determined  by  noticing  whether 
the  details  of  the  fundus  can 
best  be  seen  with  a  concave 
glass  placed  behind  the 
mirror,  or  with  a  convex 
one  ;  and  the  number  of  the 
glass  which  gives  the  most 
distinct  image  is  nearly  that 
which  the  patient  requires  to 
use. 

Healthy  Appearances. — 
(1.)  Retina. — The  retina  is 
transparent,  and  is  naturally 
of  a  faint  purple  tint,  which 
can  scarcely  be  said  to  inter- 
fere with  the  glow  of  the 
choroid  seen  through  it. 
The  retinal  vessels  radiate 
from  parent  trunks  —  the 
central  artery,  a  c  (Fig.  717), 
and  vein,  a  h,  issuing  from  a  central  point  in  the  optic  nerve.      The 

*  This  figure  shows  the  appearances  preseated  by  the  fundus  of  a  healthy  eye 
when  examined  with  the  ophthalmoscope.  The  disk,  /,  is  seen  with  a  white  central 
spot,  a,  which  is  the  physiological  depression  or  cup,  and  with  the  retinal  arteries, 
a  c,  a  d,  and  retinal  veins,  ah,  a  e,  proceeding  from  it.  At  m,  though  much  too 
deeply  shaded,  and  oval  instead  of  circular,  is  the  fovea  centralis.  This  spot  is 
generally  free  from  visible  retinal  vessels. 
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arteries  show  some  features  of  distinction  from  the  veins.  An  arterial 
trunk  has  a  more  direct  course,  is  of  smaller  calibre,  and  of  a  brighter 
red  colour,  as  compared  with  the  adjacent  vein.  No  pulsation  can  be 
detected  on  simple  inspection,  but  pressure  on  the  globe  elicits  a  dis- 
tinct pulsation,  both  in  the  arteries  and  veins.  The  sight,  in  this  state 
of  the  circulation,  may  remain  unimpaired.  The  fovea  centralis,  m,  is 
the  central  point  of  the  retina,  owing  to  the  presence  of  a  little  more 
pigment,  is  generally  recognized  as  a  reddish  spot  situated  in  the  in- 
verted image,  a  little  above  and  to  the  inner  side  of  the  optic  disk,  the 
distance  betAveen  the  two  being  about  two  diameters  of  the  disk.  Effu- 
sion of  blood  or  lymph  at  this  part  is  always  serious,  however  small  it  may 
be  in  extent,  and  generally  produces  permanent  impairment  of  vision. 

(2.)  Optic  nerve  at  its  ocular  extremity — the  Optic  papilla  or  dish. — 
This  structure  exhibits  a  great  variety  of  appearances,  some  of  which 
do  not  affect  the  sight.  The  optic  disk,  a /(see  Fig.  717),  has  a  circular 
shape ;  forms  a  slight  projection,  as  its  name  implies,  but  presents  a 
central  depression,  a,  termed  the  physiological  cup ;  and  its  colour, 
as  compared  with  the  reddish  tint  of  the  surrounding  retina,  is  creamy 
white,  or  sometimes  a  pinkish  grey,  as  in  the  cortical  portion  of  the 
cerebral  convolutions.  The  extreme  margin  of  the  disk  is  softly  but 
clearly  defined,  and  is  often  partially  embraced  by  a  thin  line  of  pig- 
ment, the  presence  of  which  only  indicates  that  the  capillary  layer  of 
the  choroid  does  not  extend  quite  to  the  margin  of  the  disk.  In  some 
instances,  owing  to  retention  by  some  of  the  optic  nerve-fibres  of  the 
sheath  of  Schwann,  tongues  or  processes  of  brilliant  white  colour, 
striated  aspect,  and  very  soft  contour  project  as  it  were  from  the  disk, 
and  must  not  be  confounded  with  recent  exudation.  From  the  centre 
of  the  nerve  disk,  the  retinal  artery  and  vein  emerge  ;  commonly,  each 
as  a  single  trunk,  sometimes  in  two  or  three  trunks.  The  vessels  pass 
off  the  disk  in  straight  or  wavy  lines,  or  sometimes  form  several 
abrupt  curves  on  the  surface  of  the  nerve  before  quitting  it.  As 
age  advances,  the  optic  disk  deviates  from  the  circular  form,  becomes 
smaller  in  size,  and  of  a  darker  tint,  approaching  gi'ey. 

(3.)  Choroid. — The  distinctness  of  this  tissue  will  depend  on  the 
degree  of  transparency  of  the  retina,  and  the  condition  of  the  hexagonal 
pigment-cells  intervening.  The  appearance  varies  also  considerably 
with  age.  Sometimes,  in  fair  and  in  old  persons,  and  frequently  in 
disease,  the  large  vessels  can  be  clearly  seen  in  consequence  of  the 
transparency  or  atrophy  of  the  capillary  layer  of  the  choroid  and 
deficiency  of  the  pigment.  They  are  much  larger  than  the  radiating 
retinal  vessels,  closely  packed  with  narrow  linear  interspaces,  showing 
dark  pigment.  The  colour  of  the  choroidal  vessels  changes  during  life  ; 
in  childhood  presenting  a  bright  red,  whilst  in  old  age  this  colour  be- 
comes mixed  with  a  brownish  tint.  The  healthy  choroid,  seen  under  the 
ophthalmoscope,  presents  a  uniform,  delicately  stippled  red  hue,  which 
IS  due  to  the  blood  contained  in  its  capillary  layer.  The  tint  is  more 
or  less  deep,  in  accordance  with  the  amount  of  pigment  in  the  hexagonal 
cells  on  the  inner  surface,  connected  with  the  retina,  and  in  the  irregular 
cells  that  are  distributed  through  its  substance.  The  difference  is  well 
seen  if  the  eyes  of  a  blue-eyed,  fair-haired  Scandinavian  are  compared 
with  those  of  the  negro ;  and  allowance  must  be  made  for  this  in  the 
examination  of  the  fundus  oculi  in  disease. 

(4.)   Vitreous  humour,  aqueous  humour,  the  lens,  and  its  capsule,  and 
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the  cornea. — These  parts  of  the  eje  are  transparent  in  the  healthy 
state,  and  thus  admit  of  clear  inspection  of  the  whole  of  the  posterior 
portion  of  the  interior  of  the.  eyeball.  Contrasting  with  the  healthy 
state,  as  the  standard  of  comparison,  the  morbid  appearances  of  the 
same  tissues  within  this  portion  of  the  eyeball  have  already  been  de- 
scribed. They  remained  for  centuries  unknown,  and  they  never  could 
have  been  discovered  without  the  aid  of  the  ophthalmoscope.  This 
instrument  has,  in  fact,  revolutionized  the  pathology  of  deep-seated 
diseases  of  the  eyeball,  and  this  department  of  Ophthalmic  Surgery. 

Morbid  Oplitlialmoscopic  Appearances. — The  principal  morbid  appear- 
ances or  conditions,  as  shown  by  examination  of  the  interior  of  the  eye 
with  the  ophthalmoscope,  may  be  divided  into  those  presented  by  the 
refracting  media  and  those  presented  by  the  tunics.  Amongst  the  more 
important  of  the  former  are — defective  transparency  of  the  aqueous 
humour  and  lens,  the  recognition  of  which  may  be  aided  by  oblique 
illumination,  and  which,  may  be  due  either  to  inflammatory  or  haemor- 
rhagic  effusion,  or,  in  the  case  of  the  lens,  to  the  formation  of  cataract ; 
cloudiness  of  the  vitreous  humour,  which  is  commonly  the  result  of 
choroiditis,  attended  with  the  effusion  of  lymph  and  blood  into  this 
humour.  These  conditions,  if  at  all  well  marked,  obscure  or  altogether 
conceal  the  fundus.  In  addition,  abnormal  conditions  in  the  refraction 
of  the  media  may,  by  careful  examination,  be  recognized,  and  even 
determined  with  some  approach  to  accuracy. 

The  morbid  appearances  presented  by  the  tunics  include  those 
observed  in  the  extremity  of  the  optic  nerve  or  optic  disk,  in  the 
retina,  the  cboroid,  and  the  sclerotic.  The  retina,  in  the  healthy  eye, 
is  perfectly  transparent,  and  permits  the  vascular  choroid  to  be  seen 
through  it;  but  the  choroid  is  opaque,  and  the  sclerotic  can  only  be 
seen  when  the  choroid  is  thinned  or  absent  at  any  point. 

The  optic  dish  may  present  changes  of  size,  form,  and  colour.  But 
very  great  variations  are  compatible  with  good  sight.  Certain  natural 
changes  incident  to  advancing  life  are — shrinking  and  deviation  from 
thie  circular  form,  with  a  darkening  of  colour  approaching  to  grey. 
Other  changes  are  morbid,  though  not  necessarily  of  much  consequence 
in  respect  to  vision.  JBlach  pigment  is  frequently  seen  in  the  form  of 
a  thin  line  around  the  optic  nerve,  to  the  extent  of  a  sixth  or  a  quarter 
of  its  circumference.  In  disease  the  papilla  may  become  hypercemic, 
and  of  a  more  rosy  colour  than  natural,  which  may  pass  into  the  con- 
dition termed  optic  neuritis.  In  this  the  outline  of  the  disk  and  of 
the  vessels  traversing  it  is  obscured ;  the  vision  is  generally,  if  care- 
fully tested,  impaired,  but  is  sometimes  surprisingly  perfect.  Optic 
neuritis  usually  occurs  as  an  accompaniment  of  Bright's  disease,  of 
serious  intra-cranial  disease,  and  of  syphilis,  or,  more  rarely,  associated 
with  diabetes,  in  all  of  which  it  is  usually  bilateral;  but  it  may  also 
result  from  the  pressure  upon  the  ophthalmic  or  retinal  veins  of  a 
tumour  growing  in  the  orbit,  in  which  case  the  term  "  choked  disk  " 
(in  German,  Stauungsspapille)  has  been  applied  to  it,  though  it  is 
very  doubtful  whether  an  accurate  diagnosis  can  be  established  in  life 
between  optic  neuritis  from  constitutional  causes  and  that  fi'om  pres- 
sure. The  optic  disk,  either  with  or  without  antecedent  optic  neuritis, 
may  pass  into  a  state  of  white  atrophy,  characterized  by  the  colour 
and  sharp  definition.  This  condition,  formerly  named  gutta  serena, 
may  result  from  cerebral  disease,  from  antecedent  optic  neuritis,  from 
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glaucoma,  and  from  embolism  of  the  central  artery  of  the  retina.  It 
also  appears  to  proceed  from  the  habitual  abuse  of  alcohol  and  tobacco, 
and  is  generally  associated  -with  retinitis  pigmentosa.  The  state  of 
the  vessels  varies  considerably,  the  larger  retinal  arteries  and  vessels 
in  many  instances  retaining  their  normal  size  and  volume ;  whilst  in 
the  atrophy  consequent  on  embolism  of  the  ophthalmic  or  central 
artery,  and  in  the  atrophy  of  retinitis  pigmentosa,  they  are  greatly 
diminished  in  size.  Pitting,  or  excavation  of  the  disk,  is  often  noticed 
in  cases  of  greatly  impaired  or  lost  vision.  This  concave  appearance 
may  either  affect  the  central  part  only  of  the  disk,  in  which  case  it  is 
normal,  and  has  been  termed  the  physiological  cup  ;  or  the  whole  of  the 
disk,  w4ien  it  indicates  past  or  present  abnormal  intra-ocular  pressure, 
a  condition  that  is  almost  constantly  present  in  glaucoma.  The  more 
important  morbid  appearances  presented  by  the  retina  five — a  dusky 
halo  around  the  optic  nerve,  characteristic  of  optic  neuritis,  and  com- 
monly attended  with  general  dimness  of  sight,  or  amblyopia,  the  deposit 
of  black  pigment  on  or  in  its  substance  ;  yelloicish-ivhite  spots  and 
haemorrhages  scattered  over  the  retina,  in  Bright's  disease  (Fig.  718)  ; 
extravasations  of  blood,  either  from  the  choroid  or  retina,  presenting, 
after  a  time,  a  slight  brow^nish  stain,  a  faint  mottling,  a  linear  or  stel- 
lated cicatricial  appearance  of  a  lighter  colour  than  the  surrounding 
tissue.  Serous  effusion  between  the  retina  and  choroid  may  occur  as  a 
result  of  acute  or  chronic  inflammation.  The  acute  form  of  effusion  is 
part  of  that  general  disorganization,  involving  every  tissue  of  the  eye- 
ball, which  constitutes  glaucoma.  Chronic  effusion  may  exist  to  so 
slight  a  degree  as  merely  to  impart  a  cloudy  appearance  to  a  limited 
portion  of  retina;  or  it  may  have  detached  a  considerable  extent  or 
the  whole  of  it  from  the  choroid.  Limited  effusion  is  seen  frequently 
in  the  immediate  neighbourhood  of  the  optic  nerve ;  appearing  as 
cloudy  greyish  patches  in  the  midst  of  healthy  tissue,  the  radiating 
vessels  spread  over  the  rest  of  the  fundus  being  lost  at  the  edge  of  the 
patch.  Alterations  of  focus  w^ill  bring  these  vessels  into  ^-iew  over  the 
patch.  A  large  extent,  or  almost  the  entire  retina,  having  become 
detached  by  effusion,  exhibits  an  opaque  greyish  surface,  or  the  whole 
fundus  of  the  eye;  which  contrasts  with  the  reddish  reflecting  surface 
of  any  undctached  portion  of  the  retina.  The  ophthalmoscope  has 
been  of  much  service  in  enabling  an  accurate  diagnosis  and  prog- 
nosis of  the  diseased  conditions  of  the  choroid  to  be  made.  Unhappily 
the  treatment  in  many  cases  can  scarcely  do  more  than  arrest  the 
progress  of  the  affection,  the  damage  already  done  being  irreparable. 
Atrophy,  haemorrhages  of  greater  or  less  extent,  inflammation  attended 
by  exudation  and  displacement  of  the  pigment,  and  ruptures  are  of 
not  unfrequent  occurrence ;  in  rare  instances  sarcomatous  and  other 
tumours  have  been  observed.  In  myopia  the  optic  disk  is  usually 
embraced  on  its  outer  part  (internal  as  seen  in  the  inverted  image)  by  a 
white  crescent,  due  to  a  protrusion  of  the  sclerotic — which  is  here  rather 
•weaker  than  elsewhere,  and  yields  to  the  intra-ocular  pressure — shining 
through  the  atrophied  layers  of  the  choroid. 

One  of  the  commonest  forms  of  retinal  disease  is  albuminuric  retini- 
tis (Fig.  718) .  It  is  seen  in  patients  sufl'ering  fi-om  Bright's  disease  and 
scarlet  fever,  and  occasionally  during  pregnancy.  Attention  is  generally 
drawn  to  the  affection  by  the  complaint  of  the  patient  that  the  vision 
of  both  eyes  is  slowly  becoming  impaired.     On   examination,  optic 
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neuritis  is  usually  found  to  be  present ;  the  disk  is  swollen,  reddish, 
and  destitute  of  any  well-defined  limiting  contour,  so  that  its  position 
can  only  be  recognized  by  the  poiot  of  emergence  of  the  vessels.  The 
arteries  are  small  and  indistinct ;  the  veins  are  large,  congested, 
and  often  varicose,  and,  as  a  result  of  their  over-tension,  rupture 
is  not  infrequent,  caus- 
ing limited  ecchymoses ; 
white  spots  and  iiTegular- 
shaped  patches  are  also 
commonly  seen,  especially 
near  the  posterior  pole  of 
the  globe.  These  are 
partly  due  to  effusion  of 
lymph,  or  the  diapedesis 
of  white  corpuscles  fi'om 
the  vessels,  and  partly  to 
fatty  degeneration  of  the 
retina.  A  white  patch  of 
variable  extent  and  very 
irregular  outline,  imme- 
diately s unrounding  the 
optic  nerve,  is  very  cha- 
racteristic of,  though  not 
necessarily  present  in, 
myopia.  It  is  due  to  the 
reflection  of  light  from 
the   inner  white   surface 

of  the  sclerotic,  which,  becoming  protruded  near  the  posterior  pole  of 
the  eye,  is  no  longer  covered  by  the  choroid. 

Amaurosis. — This  term,  signifying  simply  dimness  of  sight,  pro- 
ceeding perhaps  to  total  blindness  of  one  or  both  eyes,  is  thus  far  a 
functional  condition ;  but  the  loss  of  vision  is  dependent  on,  and 
symptomatic  of,  various  structural  changes  in  the  retina  or  choroid, 
the  optic  nerve  or  brain.  Some  such  changes,  therefore,  are  open  to 
examination  with  the  opbthalmoscope,  while  others  are  concealed  and 
must  remain  hidden  within  the  cranial  cavity. 

Symptoms. — Dimness  of  vision  is  the  essential  symptom  in  am- 
blyopia and  cerebral  amaurosis,  but  experienced  and  manifested  in 
various  ways.  Coming  on  suddenly  or  gradually,  and  sometimes 
better,  sometimes  worse,  there  naay  be  a  general  indistinctness  of 
vision — amblyopia;  or  objects  appear  double — diplopia;  or  half  only 
of  an  object  is  seen — hemiopia ;  or  objects  appear  bent,  disfigured,  dis- 
coloured or  patched.  Distances  cannot  be  estimated,  and  therefore 
the  individual  misses  his  aim  in  trying  to  snuff  a  candle,  or  pour  wine 
into  a  glass.  The  flame  of  a  candle  appears  split,  elongated,  or 
scattered  into  a  brilliant  halo.  Ocular  spectra  of  various  kinds  make 
their  appearance ;  sparks,  flashes  of  phosphorescent  clouds,  or  dark 
spots — muscse  volitantes — may  be  seen  when  tbe  eyes  are  turned 
towards  light-coloured  surfaces.  Great  intolerance  of  light,  or  perhaps 
longing  for  light,  is  sometimes  experienced. 

*  The  appearances  met  with  in  albuminuric  retinitis :  a,  ill-defined  disk ;  h,  on 
the  right  of  figure,  minute  white  spots ;  h,  on  left  of  figure,  enlarged  vein ; 
c,  h',  white  spots ;  d,  arterial  haemorrhages. 
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Thfise  saVjeddTe  >ds  oir  sraasaiioits  may  be  premonitory 

sjvptms  of  amaacrae^iis. 

The  pnpQ  is  geaioiJly  dibled,  exccfit  Hiere  be  intolexsnce  of  light, 
and  tbe  iiis  is  slnggish  or  inotioai]i^&  Botb  eyes  may  be  aSGected,  and 
ec[nalhr  oar  uneqaally ;  or  <Mie  eye  may  be  wboUy  blind,  'wbile  ibe  sight 
of  Ibe  oilier  is  per£edL  iSimilar  diSeanances  are  IbisDnd  in  tbe  degree  <A 
mohilily  and  dibitaiion  of  the  pnpils.  DeCeetiTe  motor  powia*  in  the 
muscle  of  the  eyeballs  or  lids  somdtimes  co-esisfs.  The  indiTidnal, 
therefore,  gxop^  abooit  iiiriih  son.  nncertain  gait,  h^s  eye?  haTing  a 
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Elsaininalion  "with  the  ophtl^dmoscope  Co-  i.  rf  i^r  .izine  and 
compile  the  diagnosis. 
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pair  of  nerves ;  headache ;  rapidlj  increaarag  preabjopia ;  JBCveaseA 
tension  of  tKe  globe,  and  sLaUowiiess  of  the  anteticn*  ehambar,  with 
sluggiah.  and  dilated  pupiL  The  atta^  commencea — osnaD^m  the 
evening — with,  severe  pain,  in  the  evehall,  redness  of  the  sdeiotic  and  con- 
jnnctiva,  and  mistiness  of  sight.  The  pain  soon  assiunes  an  acute  and 
neoralgic  character,  piercing  thiangh.  the  ophtfaafanic  dhrison  of  ^ae 
iif th  nerve,  and  radiating  even  to  the  aecond  and  third  dirmons.  In  a 
few  hours,  the  iris  has  acquired  a  slat^  diacokmration,  and  the  pajnl 
becomes  irre^nlar  in  form,  dilated,  and  qoite  immorahle.  In  a  daj"or 
two  the  cornea  loses  its  brilliancy,  the  comjanctEral  epitheUam.  appear- 
ing minutely  granular.  The  eyeball  is  stngnlarlj  tense  and  of  gtamy 
hardness :  and  the  slightest  pressure  aggraTates  the  pain.  Sight  is  hist 
by  this  time,  possibly  withm  a  few  hotirs^  and  90  eompl^^jthat  eren 
a  bright  light  cannot  be  perceived.  One  eye  ont^majbe  attained,  bat 
frequently  the  other  eye  follows  in  a  TariaUe  period — one,  two,  or 
several  days. 

The  period  of  life  is  usaally  past  middle  age ;  and  some  hreak-doim 
of  the  general  health,  goat,  rheTrntatism,  Tngnfcjil  distress,  constrpatiotL, 
seem  frequently  to  have  predisposed  to  the  attach. 

Chronic  Glaucoma. — The  eye  has  undergone  the  s.iiir  i~ri::":i^ 
changes,  only  in  a  more  confirmed  and  conspicaoas  s:  "r  I  :-  ::^z 
tension  and  stony  hardness  of  the  eyeball  is  greater,  an  1  "  \  -  -  -  : .  ;  :  - 
of  the  sclerotic  more  pronounced  :  it  beine  marked  ^  '  :  :_ '  . :  -  ^  ^ 
patches,  and  sometimes  a  slight  Tascular  zone,  and  tra  7  r.  -  t 
purple  tortuous  veins  emerging  ahroptlj  close  to  the  m.5  "  ^ 
comea.  Opacity  of  the  lens  is  present  in  man-  --;--."  ^ ;  - 
also  a  fall  swollen  appearance,  as  if  it  had  1:1  r  _  .  t  :ll 
were  almost  bursting  through  its  capsule:     :-  . 

changed  to  a  greyish  or  greenish  drab,  dirty  y"^--   ~ 
This  greenish  or  glaucoas  aspect  of  ttr  .-    -  _ 

reflex  tint  from  the  fundus  of  the  eye.  was  :  : . :::.  _ .    :    ^-  _ 
and  peculiar  to  the  disease  C-rlaucoma. 

The  symptoms  are  now  regarded  a?  ":  r 


obstruction  or  interference  wir 
chamber  of  the  eye.  accompanif  1, 
perhaps,  by  some  conditions  of  the 
vascular  system  which  lead  to 
increased  secretion  of  the  aqoeoos 
humour.  The  anterior  chamber  is 
observed  to  be  remarkably  shallow, 
the  periphery  of  the  iris  und  the 
comea  being  in  close  apposition. 
The  result  of  this  is  that  the 
lacunar  system,  known  as  the  canal 
of  Fontana.  is  closed,  and  the 
aqueous  humour  is  unable  to  escape 
through  its  normal  oatlet.  though 
it  continues  to  be  secreted.  Hence. 
the  internal  tension  of  the  eye  is 
augmented,  and  the  optic  disk  being 
the  weakest  part  of  the  bulb,  is 
pressed  outwards  and  forms  a  cup  : 
*  The  capped  disk  ctar 
VOL.  II. 
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tional  activity  of   the  nerve   is  seriously  impaired  or  is   altogether 
abolished. 

The  disease,  in  its  chronic  form,  is  of  insidious  origin  and  slow  pro- 
gi'ess ;  advancing,  with  intervals  of  cessation,  during  month  or  years. 
It  occurs  in  persons  beyond  middle  age,  and  who  have  a  pale,  worn 
appearance. 

The  granular  condition  of  the  corneal  epithelium;,  and  the  haziness 
or  complete  opacity  of  the  cornea,  in  acute  Glaucoma,  preclude  in 
general  any  examination  of  the  fundus  of  the  eye  by  means  of  the 
ophthalmoscope.  Usually,  nothing  more  can  be  discerned  than  a  faint 
reddish  glow  from  the  retina,  without  any  trace  of  the  optic  nerve  or 
retinal  vessels.  Whilst  the  disease  is  threatening,  however,  and  after  it 
has  subsided,  very  important  and  characteristic  features  are  pi-esented 
(Fig.  719).  The  cupped  condition  of  the  optic  nerve  above  referred 
to  is  recognized  by  attention  to  the  course  of  the  vessels.  If  a  vein  be 
traced  up  to  the  margin  of  the  cuppfed  disk,  it  will  be  found  to  ter- 
minate abruptly  with  a  rounded  and  somewhat  darker  extremity,  due 
to  the  vessel  bending  away  from  the  observer;  and  the  rest  of  the 
vessel  may  then  be  traced  along  the  floor  of  the  cup  formed  by  the  optic 
disk,  and  not  always  continuously  with  the  knuckle  at  the  edge,  but 
shifted,  owing  to  its  curving  slightly  as  it  descends  the  hollow  to  one 
side  or  other.     The  veins  often  pulsate. 

Treatment. — Acute  Glaucoma  rarely  siiccumbs  to  any  antiphlogistic 
measures,  such  as  cupping  or  c'ouiiter-irritation,  or  to  constitutional 
treatment.  Opium  may  relieve  the  pain.  Eserine,  either  in  the  form 
of  a  4  per  cent,  solution,  or  of  disks  which  are  prepai-ed  by  most 
chemists,  is  an  extremely  valuable  agent  in  arresting-  the  progress  of 
even  tolerably  acute  attacks  of  Glaucoma,  and  may  often  prove  very 
serviceable  in  affording  terapoi-ary  relief  from  pain,  and  giving  time 
for  further  advice  to  be  obtained.  The  good  effects  of  eserine  are  to 
some  extent  explained  by  its  action  on  the  iris.  Eserine  contracts  the 
pupil ;  the  membrane,  being  thus  extended,  is  rendered  thinner,  and 
the  angle  between  the  iris  and  the  cornea  is  opened  out;  the  aqueous 
humour  consequently  drains  away  more  easily ,  and  the  tension  of  the  eye 
is  reduced,  with  corresponding  relief  of  all  the  sj^nptoms.  Chronic 
Glaucoma  is  altogether  beyond  the  reach  of  any  such  treatment ;  the 
structural  disorganization  cannot  be  prevented,  it  having  already  taken 
place,  more  or  less  completely. 

The  most  effective  remedy  in  Glaucoma  is,  however,  Iridectomy,  an. 
operation  which  was  proposed  by  Graefe,  in  1857 ;  and  it  has  proved 
more  successful  than  any  other  mode  of  treatment.  When  performed 
for  the  cure  of  Glaucoma,  a  large  portion,  or  about  one-fifth,  of  the 
iris  should  be  removed  ;  the  proceeding  adopted  being  such  as  has 
already  been  given  on  pp.  269,  270.  The  "  intra-ocular  pressure,"  on 
which  the  whole  state  of  the  eye  depends,  is  thus  at  once  relieved, 
and  the  Glaucoma  cured.  When,  however,  complete  structural  dis- 
organization of  the  eye  has  taken  place,  evidently  the  operation  must 
be  unsuccessful.  If  iridectomy  instruments  be  not  at  hand,  Mr.  Han- 
cock's operation,  or  simple  puncture  of  the  eye  in  the  ciliary  region 
with  a  cataract-knife,  may  be  pi'actised. 

Short-Sight,  and  Loxg-Sight. — These  conditions  represent  exclu- 
sively the  range,  not  the  power  or  clearness,  of  vision.  They  depend 
on  alterations,  either  in  the  refractive  power  of  the  transparent  media 
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of  the  eye,  as  an  optical  instruraent,  or  in  tlie  adaptive  power  of  the 
organ  ;  in  either  way,  the  focussing  power  of  the  eye  is  altered.  And 
such  alteration  is  of  an  opposite  character  in  the  two  ranges  of  vision. 

The  general  principles  by  which  errors  of  refraction  can  be  recog- 
nized and  treated,  may  be  stated  with  succinctness  and  applied  with 
facility  ;  but  their  complete  exposition  would  require  detail,  for  which 
the  student  must  refer  to  treatises  devoted  to  the  diseases  of  the  eye, 
and  which  are  unsuited  to  such  a  work  as  the  present  on  accouot 
of  their  very  special  character. 

A  healthy  eye — termed  emmetropic — is  one  in  which  the  structure 
and  arrangement  of  the  refracting  media  is  such,  that  parallel  rays  are 
brought  to  a  focus  on  the  retina  when  the  accommodation  of  the  eye 
is  at  perfect  rest.  Any  deviation  from  this  condition  is  termed  ame- 
tropia. If,  the  accommodation  being  still  at  rest,  parallel  rays  are 
brought  to  a  focus  in  front  of  the  retina,  myopia  is  present,  or,  in 
other  words,  the  patient  is  short-sighted ;  if  behind  the  retina,  Tiyper- 
metropia  is  present,  or  the  patient  is  long-sighted.      (See  Fig.  721.) 

There  is  yet  another  error  of  refraction,  termed  astigmatism,  in  which 
parallel  rays  of  light,  falling  in  one  meridian  of  the  eye,  are  brought 
to  a  focus  sooner  than  in  another.  The  form  of  hypermetropia  which  is 
associated  with  flattening  of  the  lens  and  impairment  of  accommodation, 
and  which  is  concomitant  with  advancing  age,  is  termed  freshyopia. 

Myopia. — In  myopia,  parallel  rays  of  light — that  is  to  say,  rays  of 
light  proceeding  from  a  distant  object — are  brought  to  a  focus  in  front 
of  the  retina.  The  image  of  any  such  object  is  dim  and  confused,  because 
the  rays  have  already  been  collected  into  a  focus,  and,  having  crossed, 
form  a  circle  of  diffusion  on  the  retina.  A  healthy  eye  is  rendered 
myopic,  when  a  convex  glass  is  placed  in  fi'ont  of  it.  On  the  other  hand, 
a  myopic  person  sees  near  objects  with  clearness,  because  the  rays  of 
light  proceeding  from  such  objects  are  divergent,  and  are  consequently 
not  brought  so  soon  to  a  focus.  Hence,  the  higher  the  degree  of  myopia, 
the  nearer  to  the  eye  does  the  patient  hold  an  object  to  see  the  details 
distinctly.  Myopia  is  usually  hereditary,  but  may  also  be  acquired.  It 
is  far  more  common  in  Germany  than  in  England,  because  in  the 
former  country  the  hereditary  predisposition  is  strong ;  whilst  any 
tendency  to  it  is  maintained  by  the  children  being  more  severely 
tasked,  having  books  the  old  English  type  of  which  is  not  so  legible  as 
'the  Roman  type  in  use  in  England,  whilst  the  school-rooms  are  lighted 
with  a  greater  regard  to  economy.  These  causes  are,  however,  being 
rapidly  removed  under  Government  inspection.  In  myopia  (as  shown 
at  n''.  Fig.  721),  the  globe. of  the  eye,  which  should  be  nearly  spherical, 
is  elongated  in  the  antero^posterior  direction.  The  globe  is  usually 
large  and  prominent  ;  it  is  tirm  to  the  touch.  The  pupils  are  large, 
owing  to  inertia  of  the  accommodation.  On  ophthalmoscopic  exami- 
nation, the  optic  disk  sometimes  presents  the  ordinary  character,  but 
more  frequently  is  partially  surrounded  by  a  brilliant  white  crescent, 
termed  the  myopic  crescent  (shown  in  Fig.  720) ,  which  is  the  expres- 
sion of  a  bulging  or  staphyloma  at  this  part,  leading  to  retraction  of  the 
choroid  coat,  and  to  the  exposure  of  the  inner  surface  of  the  sclerotic, 
over  which  the  retinal  vessels,  and  sometimes  a  few  remaining  choroidal 
vessels,  may  be  seen  with  great  clearness  to  wander.  This  staphyloma 
generally  affects  the  sclerotic  surrounding  the  outer  half  of  the  disk. 
If,  whilst  the  disk  or  a  retinal  vessel  is  visible  with  the  ophthalmoscope 
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without  the  lens,  the  patient  is  desired  to  look  inward  or  outward,  the 
disk  or  vessel  will  be  seen  to  travel  in  the  same  direction;  and  if  con- 
rave  lenses  of  various  power  be  placed 
behind  the  noirror,  an  approximative 
estimation  may  be  made  of  the  degree  of 
myopiaof  the  patient,  by  observing  Avhat 
power  is  required  to  enable  the  details  of 
any  part  of  the  retina  to  be  distinctly 
seen.  Myopic  eyes  are  liable  to  disease, 
especially  to  intra-ocular  haemorrhage, 
probably  owing  to  the  rupture  of  blood- 
vessels which  have  been  stretched  by  the 
development  of  the  staphyloma.  Patients 
thns  affected  often  complain  of  niuscse 
or  floating  bodies  before  the  eyes,  which 
are  due  to  small  blood-clots  or  particles 
of  lymph;  and  these  are  sometimes 
visible  under  the  ophthalmoscope.  Com- 
mencing usually  a  little  before  puberty, 
short-sight  increases  up  to  about  the  age 
of  twenty-five,  when  the  form  of  the  eye 
undergoes  no  further  change.  Occasionally,  however,  it  progi-esses 
slowly  throughout  life. 

In  the  treatment  of  myopia,  test  types  or  large  letters  should  be 
placed  before  the  patient,  at  a  distance  of  twenty  or  thii-ty  feet ;  and 
each  eye  should  be  separately  tested  with  concave  glasses,  commencing 
with  the  feeblest,  and  giving  to  him  the  weakest  with  which  he  can 
see  distinctly.  Concave  glasses  cause  parallel  rays  of  light  to  diverge  ; 
hence,  when  placed  before  the  eye,  they  cause  the  rays  to  be  focussed 
at  a  point  somewhat  behind  or  further  back  than  the  point  where  they 
would  be  focussed  if  the  eye  were  of  normal  form.  It  is  obvious,  how- 
ever, that,  if  too  strong  glasses  are  used,  the  accommodation  of  the 
patient  must  be  brought  into  play  to  bring  these  divergent  rays  to  a 
focus,  and  pain  is  the  invariable  result.  Myopic  patients  should  avoid 
all  circumstances  that  tend  to  congest  the  head.  They  should  therefore 
sit  upright ;  wear  no  tight  collars  ;  read  books  or  play  music  of  good 
type,  in  a  good  light,  and  held  as  far  away  from  them  as  is  consistent 
with  good  vision  ;  and  attend  to  the  bowels. 

Hypermetroina—Long-sigMedness. — This  condition  is  opposed  to 
myopia,  and  results  irovn  the  eye  being  flattened  in  the  antero- 
posterior diameter,  so  that  (as  shown  at  n'  in- Fig.  721)  parallel  rays  of 
light  are  not  brought  to  a  focus  on  the  retina,  but  at  a  greater  or  less 
distance  behind  it.  If  the  patient  desire  to  see  a  remote  object,  he 
has  to  exert  his  accommodation ;  that  is  to  say,  he  has  to  contract  his 
ciliary  muscle,  which,  relaxing  the  suspensory  ligament  of  the  lens, 
allows  the  lens  to  become  thicker,  and  causes  parallel  rays  to  be  focussed 
on  the  retina.  But  if  this  be  the  case  with  the  parallel  rays  proceeding 
from  distant  objects,  much  more  so  is  it  with  the  diverging  rays 
proceeding  from  near  objects.  In  order  to  see  a  near  object,  the 
patient  has  to  exert  his  accommodation  much  moi'e  powerfully  ;  and  the 
muscular  effort  required  soon  gives  rise  to  redness  of  the  conjunctiva, 

*  This  drawing  shows  the  appearance,  under  the  ophthalmoscope,  of  a  posterior 
staphyloma,  a  condition  frequently  accompanying  myopia.  -     .      . 
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lachrymation,  pain,  and  dimness  of  vision,  the  letters  of  a  book  running 
into  one  another  and  rendering  continuous  work  impossible.  These 
symptoms  are  not  necessarily  associated  with  hypermetropia.  They 
may  exist  in  an  emmetropic  eye,  if  the  power  of  the  ciliary  muscle 
has  been  weakened  by  general  debility.  They  are  not  unfrequently 
seen  in  those  who  are  exhausted  by  loss  of  blood,  over-nursing,  and 
fevers,  when  any  attempt  is  made  to  work  or  read.  The  patient  is 
then  said  to  saiier  from  "accommodative  asthenopia."  In  some  in- 
stances, not  only  is  there  enfeebled  accommodation,  owing  to  want  of 

Ftg.  721." 


power  oE  the  ciliary  muscle,  but  the  internal  recti  muscles  are  in- 
suflB-ciently  innervated  ;  and  the  symptoms  above  mentioned  are  pro- 
duced as  soon  as  the  patient  begins  to  read,  because  he  is  unable  to 
maintain  the  convergence  of  the  eyes  requisite  to  look  at  near  objects. 
In  asthenopia  dependent  on  hypermetropia,  the  selection  of  appropriate 
glasses  is  imperatively  required,  and  will  at  once  remove  the  symptoms, 
enabling  the  patient  to  use  the  eyes  on  near  objects  for  long  periods  of 
time  without  distress. 

The  point  to  be  determined  is  to  select  the  strongest  pair  of  glasses, 
which,  when  the  accommodation  of  the  eyes  of  the  patient  is  at 
perfect  rest,  will  bring  parallel  rays  of  light  to  a  focns.  The  fact  that 
hypermetropia  is  present  may  in  general  be  rapidly  ascertained  by 
placing  a  convex  glass  of  forty  or  fifty  inches  focus  before  each  eye  :  if 
the  patient  sees  distant  objects  better,  or  even  as  well  with  the  glass  as 
without,  hypermetropia  may  be  safely  pronounced  to  be  present.  The 
diagnosis  may  be  further  verified  with  the  aid  of  the  ophthalmoscope  ; 
for,  on  using  the  mirror  alone,  as  for  the  inverted  image,  but  without 
the  lens,  if  the  patient  be  told  to  move  the  eye  to  the  right  or  left,  the 
imao^e  of  the  disk  or  of  any  retinal  vessel  appears  to  the  observer  to 
move  in  the  opposite  direction;  and,  again,  if  the  ophthalmoscope  be 
used  as  for  the  examination  of  the  erect  image,  the  details  of  the 
fundus  can  be  clearly  made  out  with  a  convex  lens.  The  number  of 
the  lens  affords  an  approximative  estimate  of  the  glass  required  by  the 
patient.  To  determine  the  glass  required  with  any  degree  of  accuracy, 
however,  it  is  requisite  to  paralyze  the  accommodation  of  the  eye; 
since,  in  hypermetropic  eyes,  the  ciliary  muscle  is  always  strongly 
developed,  and,  being  always  required,  is  involuntarily  brought  into 
play  when  any  object,  however  remote  it  may  be,  is  attentively  observed. 
The  patient  should  be  directed  to  instil  one  or  two  drops  of  a  solution 

*  Showing  the  form  of  the  eye  diagrainmaticany — N,  n',  n",  beiug  considered 
the  retina — in  the  natural  state,  or  emmetropia,  N;  in  hypermetropia,  n' ;  and  in 
myopia,  n". 
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of  atropine,  containing  four  grains  to  the  ounce  of  distilled  water, 
twice  in  one  day  and  once  the  following  morning.  The  pupil  then 
becomes  widely  dilated,  the  activity  of  the  ciliary  muscle,  and  with  it 
the  accommodation  of  the  eye,  is  abolished,  and  there  is  more  or  less 
impairment  of  vision — the  degree  of  impairment  being  proportionate 
to  the  amount  of  hypermetropia  present.  The  patient  is  then  placed 
opposite,  and  about  twenty  feet  distant  from,  letters  or  test  types  about 
one-third  of  an  inch  in  height  and  breadth,  and  glasses  are  successively 
placed  before  each  eye,  beginning  with  weak  ones,  and  gradually  in- 
creasing their  strength  till  perfect  vision  is  obtained.  The  strongest 
glasses  the  patient  can  see  distinctly  with  are  finally  ordered.  In 
many  cases  it  is  found  expedient  to  use  somewhat  weaker  glasses 
in  the  first  instance,  and  to  prescribe  the  stronger  ones  only  after  the 
patient  has  become  accustomed  to  the  use  of  spectacles.  In  the 
higher  fornas  of  hypermetropia,  as  well  as  in  asthenopia  from  insuffi- 
ciency of  the  internal  recti,  it  becomes  requisite  to  employ  prisms  ;  and, 
in  the  latter  aifection,  attention  should  be  paid  to  the  general  health  of 
the  patient,  and  all  causestending  to  produce  debility  should  be  removed. 
Presbyopia. — This  term  is  applied  to  the  long-sightedness  resulting 
from  flattening  of  the  lens.  There  is  loss  of  accommodative  power  and 
retrocession  of  the  near  point.  It  commences  about  the  turn  of  life, — ■ 
say  fifty  ;  reading  then  becoming  more  and  more  difficult.  The  book  is 
held  at  some  distance,  even  arm's-length,  from  the  eyes  ;  and  there  is  as 
much  straining  and  sense  of  effort  to  look  at  a  sufficient  distance  away 
from  the  object,  in  order  to  bring  the  focus  forwards  to  the  retina,  as 
in  short-sight  to  look  nearer,— thus  to  turn  the  focus  backwards  to  the 
retina.     This  difficulty  of  long-sightedness  increases  as  age  advances. 

Treatment. — Any  endeavour  to  accustom  the  ej'es  to  the  nearer 
range  of  former  years  should  be  abandoned,  as  being  foolish  and 
prejudicial.  Convex  spectacles  must  at  once  be  resorted  to  ;  the  lowest 
power  which  may  be  required  being  used  first,  and  increased  as  the 
sight  demands.  The  test  of  sufficiency  in  respect  to  the  glasses  selected 
for  short-sight  or  for  long-sight  is,  that  the  person  shall  be  enabled 
to  see  objects  distinctly  at  the  avei^ge  distances  of  sight,  without  any 
magnifying  effect  or  sense  of  effort. 

Astigmatism  or  Astigmism.—^T\\?,  term,  and — as  Dixon  suggests — 
the  latter  more  correctly,  signifies  an  unequal  refraction  of  the  i-ays  of 
light,  in  passing  through  the  cornea,  whereby  they  do  not  all  converge 
to  and  meet  at  one  point  or  focus  on  the  retina.  This  difference  of 
refraction  is  due  to  an  unsymnietrical  form  of  the  cornea,  which  thus 
presents  different  curves  of  surface,  as  measured  in  the  vertical, 
transverse,  or  oblique  directions.  Originally  described  by  Young 
(1801),  and  subsequently  by  Professor  Airey,  each  from  his  own 
personal  experience.  Professor  Donders  bas  recently  shown  that  this 
visual  peculiarity  is  not  uncommon. 

Treatment  requires  the  use  of  cylindrical  or  astigmatic  glasses  to 
correct  the  unequal  refraction.  The  glass  must  be  a  segment  of  a 
cylinder,  and  when  used,  it  must  be  adjusted  before  the  eye,  vertically, 
transversely,  or  obliquely,  so  as  to  suit  the  meridian  of  in-egular  re- 
fraction. For  myopia,  a  concavo-cylindrical  shaped  glass  will  be 
appropriate ;  and  for  presbyopia,  a  convexo-cylindrical  glass. 

Test  types,  in  a  regularly  graduated  series  of  sizes,  are  employed 
by  ophthalmologists  in  examining  a  patient,  to  determine  the  power  of 
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vision.  To  insure  a  uniform  standard  for  observation  and  the  report 
of  cases,  Jaeger's  numbered  series  of  reading  tests,  published  in  1854, 
are  in  general  use.  Snellen's  types,  having  a  regularly  proportioned 
scale  of  thickness  of  stroke,  are  even  more  accurate. 

Faulty  jperception  of  Colours. — Colour-blindness — achromatopsy — is 
an  inability  to  discriminate  between  colours.  Various  other  terms  have 
been  devised  to  designate  this  defect.  It  is  generally  an  inability  to 
perceive  red,  and  the  compound  tints  into  which  this  colour  enters. 
Blue  is  almost  always  appreciated  ;  and  yellow,  always.  The  cause  of 
this  defective  perception  is  probably  not  in  the  eye  itself,  but  in  that 
portion  of  the  brain  to  which  the  impressions  of  light  are  conveyed.  It 
is  a  cerebral  affection,  but  may  be  temporary.  An  important  practical 
suggestion  was  made  by  Wilson,  that  persons  employed  on  railways 
and  elsewhere,  who  are  required  to  observe  coloured  lights  as  signals, 
should  be  previously  tested  as  to  their  power  of  perceiving  colours 
with  perfect  accxiracy. 

No  treatment  can  be  said  to  be  curative  or  even  palliative. 

Bay-sight  or  Hemeralopia,  and  Night-sight  or  Nyctalopia,  are  terms 
used  to  designate  intermittent  blindness,  conversely,  by  night  and  by 
day. 

Dai/-sight  is  perfect  in  broad  daylight,  but  the  power  of  vision 
declines  after  sunset  and  in  twilight.  This  loss  of  function  is  caused 
apparently  by  exhaustion  of  the  nervous  power  of  the  retina,  from  ex- 
posure to  strong  sunlight ;  the  weaker  stimulus  of  twilight  or  moon- 
light then  being  insufficient  to  produce  the  sensation  of  light.  Hence 
this  deficiency  occurs  commonly  in  tropical  countries,  and  in  persons 
who  have  just  returned  from  long  sea- voyages,  especially  from  the 
East  or  West  Indies. 

Rest  of  the  over-stimulated  retina  would  seem  to  be  the  most  im- 
portant indication  of  treatment ;  coupled  with  tonics  and  good  food, 
when  toil  and  hardship  have  contributed  to  the  exhaustion. 

Night-sighi,  or  inability  to  see  by  daylight,  is  not  probably  a  special 
affection,  independently  of  any  inflammatory  or  other  disease  of  the 
eye  which  may  be  attended  with  intolerance  of  light.  Scrofulous 
ophthalmia  is  thus  nyctalopic. 

Diseases  of  the  Eyeball,  or  of  its  Motor  Apparatus. — (1.)  Protru- 
sion of  the  Eyehall.— -An  unnatural  prominence  of  the  eyeball  may  be 
unconnected  with  any  disease  of  the  organ.  The  eyes  have 'a  peculiar 
and  painfully  staring  expression,  as  if  they  were  too  large  for  the 
sockets.  The  lids  can  be  shut,  the  eyes  moved  freely  in  all  directions, 
and  sight  is  unaffected.  Both  eyes  are  equally  prominent.  These 
peculiarities  distinguish  this  condition  frorn  the  projection  caused  by 
any  orbital  tumour. 

It  exists  or  occurs  mostly  in  women  of  feeble  or  hysterical  constitu- 
tion, and  would  seem  to  be  due  to  an  atonic  state  of  the  recti  muscles  ; 
but  the  free  movement  of  the  eye  is  incompatible  with  this  explanation 
of  the  protrusion.  The  administration  of  tonics  and  the  application  of 
electricity  to  the  sympathetic  nerve  in  the  neck  have  occasionally  been 
attended  with  benefit. 

(2.)  Dislocation  of  the  Eyeball — -from  its  socket — can  scarcely  take 
place  without  rupture  of  the  optic  nerve,  allowing  the  eye  to  be  thrust 
out  upon  the  cheek.  Lodgment  of  the  upper  eyelid  backwards,  behind 
the  greatest  convexity  of  the  globe,  has  occasionally  happened. 
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(3.)  Tumours  ivitMii  the  Eyeball,  or  Orhit. — Various  kinds  of  tumour 
are  liable  to  form  in  this,  as  in  other  parts.  Cancer  is,  perhaps,  the 
most  frequent ;  hydatids,  or  exostosis,  are  occasional  forms  of  growth ; 
and  Glioma,  or  perhaps  Myxoma,  may  also  be  met  with. 

The  diagnosis  of  an  intrsb-orbital  growth  will  be  difficult,  and  perhaps 
impossible,  at  an  early  period;  and  still  more  so,  its  nature.  All  give 
rise  to  gradual  displacement  and  protrusion  of  the  eyeball.  The  anterior 
portion  of  an  intra-orbital  growth  can  sometimes  be  examined  with  the 
tip  of  the  finger  bet-\veen  the  orbit  and  the  globe,  in  this  situation.  An 
encephaloid  cancer-growth,  or  an  hydatid  cyst,  presents  a  feeling  of 
elasticity  and  fluctuation,  and  by  a  fine  puncture  sometimes  the  true 
nature  of  the  mass  is  discovered.  Exostosis  appears  as  a  tumour  of 
bony  resistance.  Glioma  may  grow  from  the  retina,  or  from  the  peri- 
neurium of  the  cerebral  nerves  ;  the  tumour  advances  inwards  into  the 
vitreous  humour,  or,  separating  the  retina  from  the  choroid,  at  length 
protrudes  forw^ards  from  the  ball  of  the  eye.  It  is  of  slow  growth,  but 
may  attain  to  a  considerable  size,  as  a  tumour  of  soft  or  of  a  hard  con- 
sistence. Myxoma,  springing  from  the  neuroglia  or  delicate  connective 
tissue  of  the  nei'ves,  presents  a  tumour  in  the  vitreous  humour,  of 
variable  size,  but  always  of  soft,  mucous  consistence.  An  intra-ocwZar 
growth  will  probably  be  shown  by  the  ophthalmoscope.  At  a  subse- 
quent period  of  growth,  the  nature  of  the  tumour  maybe  partly  deter- 
mined by  its  progress.  Encephaloid  tumour,  and  the  melanotic  variety 
in  particular,  progresses  most  rapidly  ;  exostosis,  most  slowly.  When 
the  eye  bas  burst,  the  kind  of  tumour  maybe  declared ;  as,  for  example, 
a  fungoid  melanotic  tumour. 

Treatment. — No  medical  treatment  has  any  more  controlling  in- 
fluence over  an  orbital  or  ocular  tumour,  than  in  respect  to  the  same 
kind  of  growth  situated  elsewhere. 

The  operation  of  removing  a  morbid  growth  from  the  orbit  implies 
a  previous  exact  diagnosis,  as  to  whether  it  involves  the  eyeball,  and  is 
limited  to  the  orbit  or  extends  into  it  from  the  cranium.  Such  dia- 
gnosis will  mostly  be  impossible.  In  performing  the  operation  of  extir- 
pation, any  injury  to  the  globe  or  optic  nerve  must  be  most  carefully 
avoided  ;  another  difficulty,  if  not  impossibility. 

Removal  of  the  Eyeball. — Partial  removal. — Non-malignant  dis- 
ease, and  occasionally  destruction  of  the  eye,  by  or  in  consequence  of 
injury,  are  the  conditions  which  may  justify  excision  of  the  anterior 
portion  only  of  the  organ,  with  a  view  to  afterwards  introducing  an 
artificial  eye. 

No  particular  directions  are  requisite  for  the  performance  of  this 
operation.  The  removal  of  a  staphylomatous  projection  of  the  cornea 
or  sclerotic,  by  means  of  a  cataract-knife,  sufficiently  illustrates  the 
operative  proceeding.  The  eye  collapses,  the  sclerotic  case  left  shi-inks 
into  a  nodule,  forming  the  base  of  support,  and  when  tenderness  has 
ceased,  an  artificial  scale  eye  is  introduced  between  the  lids. 

Extirpation  of  the  Eyeball. — ^Removal  of  the  whole  eye  should 
never  be  resorted  to  while  any  sight  remains  in  the  organ  ;  excepting  for 
malignant  disease,  or  when  the  irritability  of  a  partially  disorganized 
eye  threatens  to  affect  the  sight  of  the  other  eye,  sympathetically. 

The  operation  is  best  performed  as  follows  : — The  patient  reclining, 
and  under  the  influence  of  chloroform,  the  lids  are  widely  separated 
by  a   spring  speculum.     The  operator,  standing  behind  the  patient. 
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seizes  a  fold  of  tbe  conjunctiva  with  a  pair  oi  toothed  forceps,  close  to 
the  margin  of  the  coi'nea,  and  with  a  sharp-pointed  pair  of  scissors 
cuts  through  the  conjunctiva  parallel  to  the  margin  of  the  cornea  in 
its  whole  extent,  freeing  it  fi'om  the  sclerotic  for  some  distance.  This 
is  the  more  easily  accomplished,  since  the  conjunctiva  has  a  tendency 
to  retract.  A  strabismus  hook  is  now  passed  beneath  the  tendon  of 
each  of  the  muscles  in  succession,  and  it  is  divided  close  to  its  insertion 
into  the  sclerotic.  The  small  scissors  hitherto  used  are  now  exchanged 
for  a  strong  and  very  sharp  pair,  the  points  of  which  are  pushed 
through  the  wound  in  the  conjunctiva,  and  made  to  glide  along  the 
surface  of  the  sclerotic  till  the  optic  nerve  is  felt.  The  blades  are 
opened  and  the  nerve  divided.  Pressure  is  now  made  above  and 
below  the  globe  with  the  points  of  the  forefingers,  and  the  eye  starts 
through  the  opening  in  the  conjunctiva  and  requires  only  a  few  snips 
with  the  scissors  to  free  it  completely.  Troublesome  haemorrhage 
rarely  occurs,  but  it  is  sometimes  pretty  free  for  a  few  minutes.  In 
such  cases  cold  water  from  a  sponge  should  be  allowed  to  trickle  over 
the  wound.  It  is  hardly  ever  requisite  to  apply  a  ligature.  Some 
operators  like  to  bring  the  margins  of  the  conjunctiva  tog-ether  by 
running  a  piece  of  fine  silk  round  the  edges  and  pulling  it  in  purse  or 
pudding-bag  fashion.  A  pad  and  bandage  should  be  applied  to  both 
eyes,  and  recovery  usually  takes  place  in  the  course  of  a  week  or  ten 
days.  After  wounds,  erysipelas,  and  other  inflammatory  conditions  of 
the  orbit,  the  removal  of  the  globe  is  a  matter  of  some  difficulty ;  but 
care  should  always  be  taken  to  remove  as  little  of  the  conjunctiva  as 
possible.  In  cases  of  staphyloma,  where  the  dimensions  of  the  eye  are 
greatly  increased,  it  may  be  necessary  to  open  the  globe  and  allow 
it  to  collapse.  Haemorrhage  must  be  arrested  by  sluicing  with  cold 
water,  and  the  application  of  a  graduated  compress,  well  placed  upon 
the  ai'tery  at  the  apex  of  the  orbit.  The  eyelids  are  closed,  and  a 
light  bandage  drawn  round  the  head,  covering  the  other  eye. 

Opiates  will  have  to  be  administered  from  time  to  time,  to  relieve 
the  severe  penetrating  and  clasping  pain  in  the  head.  The  compress 
may  be  removed  in  about  two  days,  according  to  the  probability  of 
hgemorrhage,  and  not  reapplied  unless  it  should  recur.  The  orbit  is 
to  be  gently  syringed,  the  wound  cleansed,  and  water-dressing  applied, 
or  other  dressing  on  ordinary  principles  of  treatment. 

Strabismus,  or  Squint. — The  pathology  and  causes  of  Squint  have 
already  been  noticed  in  connection  with  Deformities  of  the  Face 
(Vol.  I.  p.  1031).  It  remains  only  to  here  describe  the  operation  for 
its  cure  or  relief. 

Subconjunctival  division  of  the  tendon  of  the  contracted  muscle  is 
now  commonly  practised.  This  operation,  as  for  convergent  squint, 
is  thus  performed: — "  The  lids,"  says  Mr.  Dixon,  "are  kept  asunder 
with  a  spring  speculum ;  and  an  assistant  draws  aside  the  globe,  by 
nipping  up  with  the  forceps  a  little  fold  of  loose  conjunctiva  near  the 
margin  of  the  cornea,  at  the  opposite  side  to  that  on  which  the  muscle 
is  to  be  divided.  Supposing  the  internal  rectus  to  be  chosen  for  opera- 
tion, the  Surgeon,  with  scissors,  divides  the  ocular  conjunctiva  either 
vertically,  close  to  the  margin  of  the  cornea  (Fig.  722),  or  horizontally, 
on  a  level  with  the  lower  edge  of  the  cornea,  extending  the  incision 
towards  the  semilunar  fold.  Then  he  snips  through  the  subconjunc- 
tival tissue,  and  having  clearly  exposed  the  sclerotic,  slides  upwards, 
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between  it  and  the  rectus,  the  hook  (Fig.  723b).  This  serves  to  raise  the 
muscle  and  make  its  fibres  tense,  and  then,  Avith  curved  scissors  (Fig. 


Fig.  722.* 


Fig.  723.t 


Fig.  724.+ 


723c),  the  muscle  is  carefully  cut 
through,  close  to  its  insertion  into 
the  sclerotic  (Fig.  724).  This  sec- 
tion of  the  muscle  cannot  be  com- 
pleted at  a  single  stroke,  but  requires 
repeated  use  of  the  scissors,  so  that 
no  fibres  may  be  left  undivided.  A 
careful  exploration  with  the  blunt 
hook  or  director  must  be  made,  to 
detect  any  undivided  fibres,  before 
the  spring  speculum  is  finally  with- 
di'awn." 

The  advantage  of  this  improved 
mode  of  operation  is,  that  it  prevents  the  deformity  arising  from  retrac- 
tion of  the  semilunar  fold,  which  presents  a  most  conspicuous  sort  of 

cavity  at  the  inner  corner  of  the  eye, 
almost  worse,  in  appearance,  than  the 
leering  cast  of  squint.  The  instru- 
ments required  are  fewer :  no  sharp 
hook,  or  the  multiplicity  of  curious 
little  knives,  formerly  used  and 
abused. 

Graefe's  operation  consists  in  di- 
viding the  conjunctiva  a  little  below 
the  equator  of  the  globe  and  a  few 
lines  from  the  cornea,  almost  over  the 
insertion  of  the  tendon;  then,  exposing 
the  sclerotic  just  enough  to  pass  a 
curved  blunt  hook  beneath  the  tendon, 
which  is  drawn  well  into  the  con- 
junctival wound  before  using  the  scissors.  It  is  then  snipped  through 
close  to  its  sclerotic  attachment. 

*  First  step  of  the  operation  for  strabismus — a  fold  of  the  conjunctiva,  near  the 
border  of  the  cornea,  seized  and  abont  to  be  divided  by  the  scissors. 

t  A.  Fixing  forceps  ;  B.  strabismus  hook  ;  C.  curved  blnnt-pointed  scissors. 

X  Second  step  of  the  operation  for  strabismus.  The  tendon  is  seen  raised  on 
the  hook,  and  about  to  be  divided  bv  the  scissors. 
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The  advantage  of  this  method  is,  that  the  tendon  is  brought  quite 
into  view,  and  is,  therefore,  not  Hkelj  to  escape  division,  which  is  one 
of  the  dangers  of  the  subconjunctival  operation. 

Division  of  each  internal  rectus  is  generally  requisite,  even  when 
inversion  of  the  better  eye  is  comparatively  slight.  If  the  squint  be 
wholly  confined  to  one  eye,  the  single  operation  will  be  sufficient. 

In  dividing  the  external  rectus,  it  should  be  remembered  that  this 
muscle  is  broader  than  the  internal  rectus,  and  is  also  inserted  further 
back  from  the  corneal  margin. 

Chloroform,  in  operations  for  strabismus,  is  convenient  for  the  pur- 
pose of  steadying  the  eye ;  but  it  prevents  the  Surgeon  ascertaining 
whether  the  muscle  has  been  effectually  divided  by  requesting  the 
patient  to  attempt  inversion,  or  eversion,  of  the  eye. 

J/i^er-treatment  is  very  simple.  A  pad  of  wet  lint  may  be  placed 
over  the  eye,  and  retained  by  a  bandage.  In  a  few  hours,  when  the 
risk  of  ecchymosis — "  black-eye  "^has  ceased,  this  dressing  may  be 
discontinued  ;  and  the  eyes  at  once  brought  into  use,  especially  for 
distant  objects. 


CHAPTER  XLIY.* 

AURAL    SURGERY. 


In  treating  the  subject  of  Aural  Surgery  in  a  work  devoted  to  general 
practitioners  and  students,  it  has  been  the  aim  of  the  writer  to  g*ive  as 
concisely  as  possible  only  the  leading  principles  for  the  diagnosis  and 
treatment.  This  branch  has  been  so  highly  developed  by  the  work 
of  Wilde,  Toynbee,  Gruber,  Politzer,  etc.,  that  those  who  desire  to  make 
a  special  study  of  it  have  ample  means  of  doing  so.  But  every  general 
practitioner  should  have  at  least  sufficient  knowledge  of  the  subject  to 
treat  the  more  ordinary  cases,  and  to  detect  those  diseases  which  are 
beyond  his  management,  and  require  the  advice  of  a  specialist,  before 
irreparable  mischief  has  taken  place.  With  this  object  the  affections 
which  do  not  require  much  special  training*  for  diagnosis  have  been 
more  fully  dwelt  upon. 

Malformations. — Congenital  malformations  of  the  ear  are  not  unfre- 
quently  met  with.  The  auricle  and  meatus  may  be  entirely  absent, 
but  are  more  frequently  imperfectly  developed ;  the  former  being 
deformed,  or  represented  merely  by  a  fold  of  integument,  and  the  latter 
partially  or  entirely  occluded.  Sometimes  there  is  a  double  set  of 
organs  ;  and  in  other  cases,  in  which  the  auricle  may  be  perfect,  there 
is  no  membrane, — the  meatus  being  closed  at  the  end  by  skin  corre- 
sponding to  the  cutaneous  covering-  of  the  meatus,  beneath  which  there 
is  generally  found  solid  bone.  The  tympanic  cavity  and  ossicles  are, 
in  most  cases  of  malformation,  only  partially  developed,  while  the  laby- 
rinth is  frequently  normal;  and,  when  this  is  the  case,  there  is  a 
certain  amount  of  hearing  power.  Operative  measures  in  cases  of 
congenital  malformation  should  only  be  resorted  to  where,  by  placing' 
a  tuning-fork  in  contact  with  the  mastoid  process  or  teeth,  it  is  deter- 
*  By  William  Laidlaw  Pnrves. 


300 


SPECIAL   PATHOLOGY   AND    SURGERY. 


mined  that  the  labyrinth  and  its  connection  with  the  sensorium  is  fairly 
healthy.  The  point  of  operation  may  sometimes  be  determined  by 
passing  a  current  of  air  through  the  Eustachian  tube,  and  noting  the 
point  at  which  the  impingement  of  air  is  heard  best.  This  is  accom- 
plished by  using  what  is  called  Politzer's  method,  which  consists  in 
passing  the  soft  nozzle  of  a  caoutchouc  bag  (Fig.  725),  filled  with  air, 
into  one  or  other  nostril  of  the  patient  with  the  right  hand,  while  with 

Fig.  726.t 


the  fingers  of  the  left  the  Surgeon  compresses  the  nostrils  so  as  to 
prevent  the  exit  of  the  air  through  them.  The  patient  then  swallows 
a  mouthful  of  water,  while  at  the  same  time  the  Surgeon  forcibly 
expels  the  air  from  the  bag  (Fig.  726).  The  air,  finding  no  other 
passage  open,  rushes  through  the  Eustachian  tube  into  the  cavity  of 
the  tympanum,  so  inflating  the  membrana  tympani.    This  sudden  rush 

of  air  against  the  drum  the 
Fig.  727- J  Surgeon  hears  by  means  of 

an  india-rubber  tube  (Fig. 
727)  passing  from  the  mea- 
tus of  his  own  ear  to  that 
of  the  patient.  In  young 
children,  the  current  of  air 
enters  the  Eustachian  tube 
without  the  action  of  swal- 
lowing being  necessary. 
In  cases  of  absence  of  the 
meatus,  the  stethoscope 
may  be  used  in  order  to 
determine  at  which  point  the  air  impinges  most  forcibly,  and  at  this 

*  India-rubber  baj;  nsed  in  Politzer's  method  of  opening  the  Eustachian  tubes, 
or  for  opening  them  through  the  catheter.      (Gruber.) 

t  The  figure  represents  the  method  of  auscultation  used  when  driving  air  through 
the  catheter  and  Eustachian  tube  into  the  left  tympanic  cavity.      (Ibid.) 

X  Toynbee's  diagnostic  tube,  or  otoscope,  used  in  auscultation  of  the  ear  to  convey 
the  sound  from  the  ear  of  the  patient  to  that  of  the  Surgeon.     (St.  .John  Roosa.) 
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point  the  opening  must  be  made.  If  hard  or  bonj,  the  trephine  will  be 
necessary  ;  if  soft,  a  knife  will  suffice.  A  crucial  incision  is  made,  and 
kept  patent  by  the  introduction  of  tents  or  other  foreign  bodies. 
Should  no  membrane  be  found  on  cutting  down  to  its  usual  position, 
it  is  advisable  to  allow  the  artificial  opening  to  close  again.  These 
congenital  anomalies  are  often  associated  with  hare-lip  and  cleft 
palate,  and  generally  occur  on  one  side  only.  Toynbee  thinks  that  they 
are  also  accompanied  by  a  peculiar  square  shape  of  the  face,  the  lower 
jaw  being  very  short.  Cases  in  which  the  meatus  was  closed  by  a  false 
membrane  have  been  successfully  operated  upon  by  division  of  this 
structure  and  the  subsequent  introduction  of  tents.  Other  cases,  in 
which  there  was  merely  a  contraction  of  the  orifice  of  the  meatus,  have 
been  considerably  benefited  by  the  constant  use  of  the  tube  fitted  into 
the  orifice,  or  by  the  excision  of  a  portion  of  the  cartilage. 

The  success  obtained  in  cases  of  complete  occlusion  has  not  been 
sufficient  to  warrant  the  recommendation  of  manipulative  inter- 
ference. The  difficulty  of  maintaining  an  artificial  meatus,  and  the 
risk  of  lessening  thereby  the  degree  of  hearing  present,  are  so  great, 
that  the  operation  must  be  undertaken  only  under  the  most  favourable 
circumstances. 

Cutaneous  Affectioxs. — Eczetna. — The  auricle  is  liable  to  be 
attacked  by  a  variety  of  skin  affections,  such  as  eczema,  impetigo, 
herpes,  pemphigus,  and  erysipelas,  which  should  be  treated  as  the  same 
affections  are  treated  in  other  parts.  The  most  common  of  these — 
eczema — may  occur  either  in  the  acute  or  the  chronic  form  ;  the  charac- 
teristic symptoms  being,  in  the  auricle  as  in  other  parts,  moistness,  red- 
ness, heat,  tension,  blebs,  fissures,  from  which  a  watery  fluid  exudes,  and 
crusts  formed  by  the  exudation  when  the  ear  is  not  kept  properly  clean. 
The  whole  of  the  auricle  may  be  affected,  or  only  a  portion  of  it. 

Eczema  generally  occurs  in  persons  of  a  debilitated  constitution, 
in  strumous  children,  and  in  women  past  the  middle  age,  and  is 
sometimes  brought  on  in  the  lobe  by  the  puncture  that  is  made  for  the 
insertion  of  an  earring.  If  it  has  lasted  for  a  long  time,  as  it  often 
may,  it  leaves  a  permanently  deformed  auricle.  When  the  external 
meatus  and  membrana  tympani  are  involved,  it  may  leave  a  permanent 
diminution  of  the  hearing  power,  from  thickening  of  these  structures. 

The  course  of  treatment  I  have  usually  adopted  is  to  remove  by 
syringing  with  hot  water,  and  teach  the  patient  how  to  remove,  any 
accumulations  in  the  meatus,  and,  after  drying  it  thoroughly,  to  cover 
the  affected  parts  with  a  coating  of  diachylon  ointment,  which  is  kept 
on  for  twelve  hours.  It  is  then  washed  oil  and  the  parts  firmly  rubbed 
with  flannel,  or,  in  the  case  of  the  meatus,  with  a  roll  of  cotton  wool 
on  a  pair  of  forceps.  A  lotion  of  sulphate  of  zinc  (three  grains  to  the 
ounce  of  water)  is  then  applied,  and  when  this  is  dry  the  plaster  is 
again  applied  as  before,  the  whole  process  being  repeated  every  twelve 
hours.  Any  neighbouring  part  should  be  carefully  treated,  irritating  hair 
ointments  being  avoided  and  the  general  health  carefully  attended  to. 

Injuries  to  the  External  Ear  do  not  appear  seriously  to  affect  the 
hearing.  They  generally  do  well  under  the  usual  treatment,  care 
being  taken  to  adjust  the  parts  as  perfectly  as  possible. 

Idiopathic  Hcematoma  Auris,  or  vascular  tumour  of  the  ear,  com- 
mences by  a  redness  of  the  auricle,  with  heat  aud  pain,  occasionally 
accompanied   by  ecchymosis  of   the    conjunctiva    of    the    same    side 
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Pig.  728.' 


(Fig.  728).  This  is  soon  followed  by  an  effusion  of  blood  into  the 
concha,  which  gradually  extends  over  the  whole  auricle,  the  natural 
form  being  entirely  lost.     The  swelling  is  usually  firm,  but  fluctuation 

may  be  detected.  The  seat  of  the 
disease  is  always  in  the  cartilage,  though 
the  pathological  conditions  vary  in 
different  cases — in  some,  the  perichon- 
drium being  sepai'ated  from  the  carti- 
lage ;  in  others,  pieces  of  cartilage  being 
found  attached  to  the  perichondrium. 
Sometimes  the  cartilage  is  thicker, 
though  no  harder  than  normal ;  the 
thickened  part  presenting  no  appear- 
ance of  a  cyst,  but  showing  under  the 
microscope  hypei'trophied  cartilage- 
cells  and  inter-cellular  matter.  This 
cartilage  may  in  sonae  places  be  con- 
verted into  true  bone,  containing 
Haversian  canals  and  well-defined  cells. 
The  idiopathic  form  of  this  disease,  in- 
duced by  a  general  disturbance  of 
nutrition,  is  believed  to  be  peculiar  to 
patients  suffering  from  or  threatened 
■with  insanity,  and  is  most  common  in  general  paralysis,  melancholia, 
acute  and  chronic  ruania,  and  dementia. 

It  is  as  yet  undecided  whether  the  pathological  changes  which 
occur  in  this  idiopathic  disease  are  the  same  as  those  which  occur  when 
its  origin  is  traumatic.  Traumatic  h'jemafoma  is  common  amongst 
boxers,  and  is  unquestionably  present  where  there  are  neither  hereditary 
history  nor  symptoms  of  insanity  px-esent. 

Various  modes  of  treatment  have  been  recommended  by  different 
authorities.  Gruber  recommends  the  et^acuation  of  the  fluid  and 
blood  by  incisions,  followed  by  the  use  of  a  compress-bandage;  while 
Wendt  relates  a  case  in  which  the  tumour  i-efilled  twice  after  incision, 
but  was  cured  by  lead-water  applications  and  compression.  Others 
recommend  the  introduction  of  a  seton  through  the  tumour,  keeping 
up  a  slight  discharge ;  but  the  application  of  asti-ingent  lotions  and  a 
compress  is  moi'e  sitnple,  and  appeal's  to  be  as  effectual  as  any  other 
method. 

Besides  the  othaematornatous,  the  auricle  may  be  the  seat  of  fibro- 
plastic, fibro-cartilaginous,  sebaceous,  erectile,  epithelioniatous,  and  sarco- 
matous tumours.  These  tumours  are  recognized  and  treated  as  in  other 
parts  of  the  body. 

Gouty  Deposits. — In  persons  of  a  gouty  constitution,  deposits  of 
urate  of  soda  are  often  found  in  the  auricle  and  meatus.  When 
occurring  in  the  auricle,  they  are  usually  seen  on  the  upper  border  of 
the  helix,  and  vary  fi-om  the  size  of  a  pin's  head  to  that  of  a  pea.  Unless 
causing  an  excessive  irritation  in  the  meatus,  they  do  not  interfere  with 
the  hearing  power,  and  are  rarely  brought  under  the  Surgeon's  notice. 
Examination  of  External  Meatus  and  Membrane. — Before  proceeding 
further  with  a  description  of  the  diseases  of  the  ear,  it  is  necessary  to 
make  a  few  remarks  upon  the  examination  of  the  meatus  and  mem- 
*  Kepresentation  of  a  hsematoma  auris.     (Gruber.) 
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brane.  The  orifice  of  the  meatus  can,  in  a  good  light,  be  well  seen 
without  the  aid  of  a  speculum,  by  drawing  the  tragus  forward  with 
the  one  hand,  and  slightly  elevating  the  helix  with  the  other.  For 
examining  the  deeper  parts  of  the  meatus,  or  the  membrana  tympani, 
a  speculum  and  mirror  are  almost  always  necessary.      Sunlight,  when 

Fig.  729.*  Fig.  730.t 


it  is  available,  is  the  most  satisfactory 

method  of  illumination,  as  it  gives 

the  tints  of  the  meatus  and  membrana 

tympani  more  truly  than  any  artificial  light ;  but  where  it  cannot  be 

obtained  an  Argand  burner  is  a  good  substitute.     There  are  several 

forms  of  specula,  of  either  silver  or  caoutchouc,  but  the  silver  speculum 

of  Wilde,  with  the  edge   of  the  narrower  end  rounded,  will  be  found 

as  convenient  as  any.     This  should  be  of  a  suitable  size,  and  introduced 

carefully,  as  in  many  patients  the 

meatus  is  extremely  sensitive.     The  Fig^731.:|; 

ear  to  be  examined  should  be  turned 

away  from  the  light,  the  light  being 

reflected  into  it  by  a  mirror,  which 

may  be   worn  attached  to  a  band 

fastened  round  the  Surgeon's  head, 

or  held  in   his   hand,  as  he   finds 

most    convenient    (-Fig.    730).      A 

concave  mirror,  with  a  hole  in.  the 

centre  and  a  focal  distancfe  of  froin  four  to  six  inches,  throws  the  best 

light   (Fig.   731).      Siegle's  pneumatic  speculum,  with  the  addition  of 

a  magnifying  lens  (Fig.  732),  is  useful  for  examining  the  cuiwature, 

tension,  excursions,  and  adhesions  of  the  membrane,  and  is  also  used 

for  creating  a  partial  vacuum  in  the  meatus,  and  thus  removing  fluids 

from  the  cavity  and  destroying  newly  formed  abnormal  adhesions. 

Diminished  Secretion  of  Cerumen.-^ A  dry  condition  of  the  canal, 
caused  by  the  absence  or  diminished  secretion  of  cerumen,  which  is 


*  Eepresents  the  method  of  holding  the  speculum  when  introduced  into  the  ear. 
(St.  John  Roosa.) 

t  Represents  the  method  of  examination  of  the  membrane  with  the  aural 
speculum  and  concave  mirror.      (Ibid.) 

X  Concave  mirror  to  be  worn  on  the  forehead,  for  the  purpose  of  reflecting  light 
into  the  ear  through  the  speculum.     (Ibid.) 
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Fig.  732.* 


Fig.  733.t 


frequently  observed  in  connection  with  disease  of  the  internal  ear,  and 
with  nervous  deafness,  appears  to  have  no  influence  on  the  hearing 
power. 

Accumulation  of  Gernmen. — The  accumulation  of  cerumen  in  the 
meatus  is  caused  bj  either  an  increased  secretion  of  cerumen,  or  some 

obstruction  to  its  natural  exit. 
Irritation,  or  anything  which 
causes  an  increased  blood  sup- 
ply to  the  lining  membrane 
of  the  meatus,  will  cause  an 
increase  in  the  secretion  of 
cerumen.  Accumulations  are 
most  frequently  seen  in  old 
people,  in  whom  the  cerumen 
is  stiffer  and  denser  than  in 
the  young ;  in  persons  who 
have  a  narrowing  in  the 
calibre,  or  who  have  had  an  abscess  in  the  meatus  ;  in  cases  of  chronic 
eczema,  and  in  those  whose  work  exposes  them  to  an  atmosphere  of 
d-ust.  The  masses  of  wax  are  usually  mingled  with  dry  flakes  of 
epithelium,  hairs,  and  dust.  They  are  usVially  of  a  dark-brown  or  black 
colour,  with  a  glistening  reflection,  but  in  children  are  pale  yellow. 
The  subjective  symptoms  are  tinnitus,  deafness,  fre- 
quently accompanied  by  pain,  vertigo,  and  confusion 
of  ideas.  The  mass  of  cerumen  may  be  in  the  ear 
for  weeks  or  months  unnoticed,  as  long  as  the  smallest 
chink  remains  between  it  and  the  walls  of  the  meatus. 
The  deafness  or  pain  may  come  on  quite  suddenly  on 
the  complete  occlusion  of  the  meatus  by  a  slight  in- 
flammatory swelling  from  cold,  or  by  the  displacement 
of  the  accumulation  or  the  entrance  of  a  drop  of 
water,  which  causes  the  mass  to  swell  quickly.  Deaf- 
ness from  this  cause  is  also  variable,  being  frequently 
better  in  the  morning  or  after  eating. 

In  many  cases  of  accumulation  of  cerumen  which 
are  complicated  with  other  aural  disease,  which  may 
or  may  not  be  a  result  of  the  cerumen,  its  removal 
does  not  restore  the  hearing  power.  If  a  vibrating 
tuning-fork,  placed  on  the  middle  line  of  the  vertex 
of  the  head,  be  not  heard  better  in  the  afi^ected  than 
in  the  other  ear,  there  is  probably  some  complication. 
If  the  accumulation  can  be  easily  removed  with 
the  forceps,  without  danger  of  pushing  it  in  against 
the  membrane  and  without  pain,  it  is  well  to  remove 
it  in  this  manner,  as  there  may  be  some  abnormal 
condition  of  the  membrane,  in  which  the  forcible 
injection  of  a  current  of  water  upon  it  is  not  advis- 

*  Purves's  modification  of  Siegle's  pneumatic  speculam,  with  the  addition  of  a 
magnifying  lens  for  the  purpose  of  examining  minute  portions  of  the  membrane, 
and  a  drum  for  the  determination  of  the  hearing  power  in  diiferent  positions  of  the 
natural  dinim.  This  instrument  is  used  to  create  a  partial  vacuum  in  the  meatus. 
(St.  John  Roosa.) 

f  Ear  syringe.     (Gruber.) 
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able.  The  syringe  (Fig.  733),  which  must  be  used  when  it  is  not  found 
practicable  to  remove  the  accumulation  with  the  forceps,  should  contain 
from  four  to  five  ounces  of  water  ;  the  calibre  of  the  nozzle  being  from 
one  to  two  millimetres.  A  bowl  being  held  by  the  patient  immediately 
under  the  lobule  of  the  ear,  the  Surgeon  draws  the  auricle  upwards  and 
backwards  ;  and  having  passed  the  nozzle  slightly  within  the  orifice  of 
the  meatus,  a  moderately  forcible  stream  of  warm  water  is  directed,  not 
against  the  mass  of  cerumen,  but  along  the  upper  wall  of  the  meatus, 
so  as  to  cause  the  cun-ent  to  act  on  the  mass  while  it  is  passing  out- 
wards. Should  the  accumulation  prove  hard  and  tightly  impacted,  it 
may  require  several  sittings  to  complete  the  removal,  between  which 
the  patient  should  frequently  fill  the  meatus  with  warm  water  or  oil, 
to  soften  and  loosen  the  mass. 

Foreign  Bodies, — Foreign  bodies  in  the  ear  are  most  frequently 
found  in  young  children,  who  introduce- beads,  marbles,  pebbles,  shells, 
and  various  other  articles  of  different  shapes  and  sizes,  into  the  meatus. 
A  foreign  body  which  will  not  swell  and  has  no  cutting  edge,  will 
generally  remain  without  causing  any  urgent  symptoms ;  though,  should 
it  have  a  sharp  edge,  or  press  on  the  membrana  tympani,  it  may  cause 
pain,  giddiness,  confusion,  vomiting,  cough,  anesthesia,  epilepsy,  etc. 
The  form  of  the  canal  being  that  of  a  spiral  turning  inwards  and  down- 
wards, with  an  expansion  at  either  extremity,  it  is  often  peculiarly 
difficult  and  dangerous  to  extract  foreign  substances  in  any  other  way 
than  by  the  injection  of  warm  water.  The  Surgeon  does  not  frequently 
see  the  patient  until  forcible  attempts  have  been  made  to  extract  the 
body,  which  have  resulted  only  in  inflammation  of  the  canal,  and  a 
lessening  of  its  calibre,  and  have  often  done  more  harm  than  the 
presence  of  the  bodies  themselves.  In  such  cases  the  inflammation 
should  be  allayed  by  rest,  leeches,  and  fomentations,  before  any  attempt 
at  extraction  is  made.  When  the  inflammation  is  subdued,  the  Surgeon 
should  first  assure  himself  of  the  presence  of  the  body;  for  patients 
suffering  from  disease  of  the  middle  ear  often  assert  that  there  is  some 
foreign  body  in  the  ear,  although  nothing  abnormal  is  present.  He 
should  then  determine,  if  possible,  its  nature,  size,  form,  and  position. 
When  present,  it  can,  the  meatus  not  being  narrowed,  be  seen  with  the 
aid  of  the  speculum  and  mirror,  and  the  probe  may  then  be  used  to 
ascertain  whether  the  body  is  hard  or  soft,  and  whether  it  moves  easily 
or  not.  In  the  latter  case,  it  may  sometimes  be  shaken  out  by  inclining 
the  head  to  the  side  of  the  affected  ear,  or  by  a  sharp  percussion  with 
the  one  hand  on  the  other,  which  is  laid  over  the  ear.  But  by  far  the 
most  successful  method,  and  that  which  carries  with  it  the  least  danger, 
is  the  persevering  injection  of  warm  water  by  means  of  the  syringe,  the 
head  being  inclined  so  as  to  facilitate,  as  far  as  possible,  the  entrance 
of  the  water  behind  the  body.  Should  the  latter  entirely  occlude  the 
meatus,  it  may  be  necessary  to  change  its  position  with  the  probe  before 
using  the  syringe.  Though  this  is  the  safest  and  usually  the  most 
efficient  method,  it  may  sometimes,  though  rarely,  fail ;  in  which  case 
some  other  methods  may  be  employed.  Should  it  be  soft,  it  may  be 
extracted  by  a  hook  passed  into  it  from  the  side ;  or,  should  it  be  too 
large  for  that,  it  may  be  fixed  with  a  hook,  and  pieces  of  it  withdrawn 
with  a  forceps.  Lowenberg's  method  of  bringing  a  camel's-hair  pencil 
dipped  in  glue  in  contact  with  the  foreign  body,  and  allowing  it  to 
harden,  so  binding  the  body  to  the  pencil,  may  prove  useful  in  cases  in 
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which  the  body  is  too  hard  or  smooth  for  a  forceps  to  have  any  hold 
on  it,  or  for  the  entrance  of  a  hook.  Tf  the  body  cannot  be  extracted 
by  any  of  these  means,  as  may  (though  very  rarely)  happen,  and 
symptoms  of  giddiness,  pain,  etc.,  become  so  urgent  that  the  i-emoval 
in  some  manner  is  immediately  necessary,  the  meatus  may  be  entered 
from  above,  by  loosening  the  auricle  from  its  superior  attachments,  or 
through  the  mastoid  process,  the  patient  being  under  the  influence 
of  an  annesthetic.  But  such  m.easures  should  only  be  resorted  to  in 
the  most  urgent  cases. 

When  an  animal  makes  its  way  into  the  meatus,  its  movements 
against  the  sensitive  drum  cause  great  suffering  to  the  patient.  It 
should  be  immediately  killed  by  tilling  the  canal  with  warm  oil  or 
glycerine,  and  then  removed  with  the  syringe.  Flies  are  liable  to  attack 
the  ears  where  there  is  a  discharge,  and  the  maggots,  frequently  found 
lodged  on  the  drum,  are  difl&cult  to  remove.  If  tbe  drum  is  perforated, 
they  may  be  found  within  the  cavity  of  the  tympanum.  They  must 
then  be  removed  one  by  one  with  the  forceps,  though  the  syringe  will 
generally  be  found  sufficient  where  the  drum  is  entii'e. 

If  a  veg'etable  substance  is  found  in  the  meatus,  the  Surgeon  should 
not  inject  fluid  unless  he  has  time  to  effect  tbe  removal  at  once,  or 
within  a  short  time,  as,  if  the  substance  swells,  it  may  cause  unpleasant 
and  even  dang-erous  symptoms,  and  increase  the  difficulty  of  the  removal. 

The  knowledge  of  the  principles  of  treatment  of  foreign  bodies  in 
the  ear  is  probably  the  most  important  part  of  Aural  Siu'gery  to  the 
general  practitioner  and  student.  I  therefore  summarize  for  their 
convenience  the  rules  already  given,  as  follows  : — (1.)  See  the  body; 
make  sure  that  there  is  a  foreign  body  present.  This,  as  a  rule,  is 
easily  done  where  there  has  been  no  previous  inflammation.  (2.) 
Determine  what  the  body  is,  if  possible.  Obtain  a  sample  of  the  body 
supposed  to  be  in  the  ear,  if  one  is  to  be  found.  (3.)  Remember  that 
a  body  which  will  not  swell,  and  has  no  cuttiug  edge,  will  generally 
remain  without  causing  any  urgent  symptoms.  (4.)  Seeing  the  body, 
determine  by  a  probe  if  it  be  movable.  If  easily  movable,  concussion, 
with  a  downward  position  of  the  ear,  will  often  remove  it.  (5.)  Warm- 
water  injection  is  the  best  of  all  methods  of  removing  foreign  bodies. 
(6.)  If  it  be  a  vegetable  substance,  do  not  inject  fluid,  unless  you  have 
time  to  extract  the  body,  either  at  the  one  operation  or  shortly  after- 
wards. (7.)  Injection  failing,  which  is  very  exceptional,  a  Surgeon 
with  the  necessary  appliances  ought  to  be  at  once  con.sulted,  as,  should 
urgent  sj^mptoras  arise  from  the  irritation  in  the  attempted  extraction, 
the  exti'action  by  incisions,  galvano-cautery,  boring  out  by  trephine  or 
conical  file  the  centre  of  the  substance  and  so  causing  it  to  collapse, 
or  even  detachment  of  the  posterior  attachment  of  the  auricle,  may  be 
necessary.  (8.)  To  attempt  to  extract  a  substance  without  seeing  it 
is  highly  dangerous. 

Follicular  Abscess,  or  furuncle  of  the  meatus,  arises  generally  in  a 
hair  follicle  or  in  one  of  the  ceruminous  glands.  These  often  occur  as 
a  resnlt  of  some  constitutional  affection,  and  are  then  associated  with 
boils  in  other  parts  of  the  body.  The  frequent  use  of  astringent  lotions, 
especially  of  a  solution  of  alum,  appears  to  place  the  meatus  in  con- 
ditions favourable  to  their  development,  if  not  the  actual  cause  of  their 
growth.  They  also  occur  as  complications  of  eczema,  of  suppurative 
disease  of  the  middle  ear,  where  violent  sjTinging  has  been  used  or 
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where  the  disease  has  not  been  treated,  and  of  other  irritants  of  the 
meatus.  They  are  most  frequent  in  middle-aged  people.  These 
abscesses  appear  at  first  as  swellings  of  various  sizes,  with  broad  bases 
and  with  ill-defined  borders,  their  colour  being  scarcely  redder  than 
that  of  the  normal  skin.  The  symptoms  they  occasion  are — great 
throbbing  and  pain ;  a  feeling  of  tension  consequent  on  the  pressure 
of  the  accumulated  pus  on  the  unyielding  skin  and  connective  tissue; 
fever  in  the  evening ;  tinnitus  of  a  knocking  or  hammering  character 
in  the  head ;  and  a  certain  amount  of  deafness.  When  occurring  at 
the  entrance  of  the  meatus,  or  in  other  favourable  positions,  they  are 
comparatively  painless,  but  when  they  occur  near  the  membrana 
tympani  the  pain  is  severe.  In  some  cases  it  is  impossible  to  prevent 
their  recurrence,  which  may  go  on  for  years. 

Where  the  abscess  is  not  fully  developed,  the  treatment  consists  in 
arresting  its  formation.  This  may  be  accomplished  by  painting  the 
swelling  with  a  solution  of  nitrate  of  silver  (^ss.  to  ^i-  fo  ^i-  of  water),  or 
a  solution  of  sulphate  of  zinc  of  the  same  strength.  If  the  abscess  is 
already  formed,  the  pus  must  be  given  free  exit  hy  incising  the  swelling 
according  to  the  usual  rules.  The  formation  of  a  vacuum  by  means  of 
Siegie's  speculum,  in  order  to  completely  empty  the  abscess  of  pus, 
and  to  obtain  a  free  flow  of  blood  from  the  wound,  will  be  found  of 
service.  The  application  of  moist  heat,  by  frequently  filling  the  meatus 
with  warm  water  and  laying  over  it  a  cataplasm  for  about  half  an 
hour,  and  if  there  is  gz-eat  pain,  leeches  in  front  of  the  tragus,  or  a  roll 
of  cotton  saturated  with  glycerine,  must  follow,  to  relieve  the  patient 
and  bring  the  abscess  to  a  favourable  termination.  Constitutional 
treatment  will  be  required  to  prevent  the  development  of  other  furun- 
cles. Mr.  Hinton  considered  that  the  applicatioa  of  red  or  white 
precipitate  ointment  acted  as  a  preventive. 

Narrowing  of  the  External  Meatus. — Contractions  occur  in  the  bony, 
as  well  as  in  the  cartilaginous,  portion  of  the  meatus;  the  latter  kind 
being  most  frequent  in  old  people,  in  whom  it  is  caused  by  a  flaccidity 
and  looseness  of  the  fibrous  tissue  forming  the  posterior  and  superior 
walls  of  the  meatus,  which  fall  forward  upon  the  anterior  wall,  and  thus 
convert  the  canal  into  a  slit-like  fissure.  This  narrowing  seldom 
amounts  to  complete  closure,  and  therefore  seldom  causes  any  impor- 
tant degree  of  deafness,  except  by  forming  to  a  certain  extent  an 
obstruction  to  the  natural  exit  of  the  cerumen,  and  thus  giving  rise  to 
its  accumulation.  In  these  cases  the  hearing  is  improved  by  drawing 
the  auricle  upwards  and  backwards,  or  by  the  introduction  of  a 
speculum ;  and  the  patient  often  finds  it  convenient  to  wear  a  small 
gold  or  silver  tube  in  the  meatus. 

Besides  these  and  the  congenital  contractions  which  have  already 
been  mentioned,  naiTowing  of  the  external  meatus  may  arise  from 
thickening  of  the  skin  after  inflammation,  chronic  eczema,  furuncles, 
tumours,  or  the  continued  use  of  astringent  lotions  or  ointments. 
Except  in  the  case  of  tumours,  the  canal  may  be  dilated  by  the  use 
of  laminaria  digitata  or  sponge  dilators,  or  by  small  ivory  bougies, 
gradually  increasing  in  size,  and  so  keeping  up  pressure  on  the  walls 
of  the  meatus  and  promoting  absorption.  Any  affection  of  the  tym- 
panum which  may  be  present,  must  be  treated,  and  the  canal  kept 
clear  of  epidermis  and  cerumen  by  the  injection  of  warm  water. 

Exostoses  and  Hyperostoses. — Exostoses  of  the  meatus  are  roundish 
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elevations  of  various  sizes,  which  occur  in  the  bony  portion  of  the 
canal.  They  have,  usually,  bi'oad  bases,  though  they  are  sometimes 
pedunculated.  The  skin  covering  them  is  moist  and  reddened,  and 
very  sensitive  to  pressure.  This  affection  usually  occui's  in  persons 
who  have  a  tendency  to  rheumatism  and  gout ;  and  may  sometimes 
exist  after  inflammation  of  the  meatus,  though  more  frequently  without 
apparent  cause.  It  is  often  associated  with  affections  which  cause 
congestion  of  the  mucous  membrane  of  the  tympanum,  and  is  more 
frequent  in  men  than  women. 

The  treatment  is  unsatisfactory  unless  the  growth  is  pedunculated, 
in  which  case  it  may  be  broken  oft".  In  the  other  cases,  attention  being 
paid  to  any  other  affection  which  may  be  present,  the  application  of 
iodine  to  the  growth  itself,  and  behind  the  ear  to  keep  up  counter- 
irritation,  may  diminish  its  size  to  a  certain  extent.  Should  the  meatus 
be  completely  occluded,  it  will  be  necessary  to  trephine  the  exostosis, 
using  tents  or  styles  of  lead — the  same  as  used  in  affections  of  the 
lachrymal  duct — to  keep  the  channel  open  for  the  exit  of  any  pus  which 
may  form  behind  the  growth,  and  for  the  purpose  of  keeping  those 
parts  clean  and  of  applying  medicaments  to  them. 

Hyperostoses  usually  extend  along  the  whole  length  of  the  long 
portion  of  the  canal,  occasionally  presenting  irregularities.  They 
frequently  occur  after  chronic  otorrhoea,  being  caused  by  inflammation 
of  the  periosteum.  The  integument  covering  the  bony  formation  is 
moi'e  or  less  reddened. 

The  treatment  is  that  of  exostosis. 

SypMlitic  Affections  occur  in  the  meatus,  as  condylomata  and  fissures 
around  the  orifice,  ulcerations  of  the  usual  character,  and  exostoses. 

The  treatment,  both  general  and  local,  is  of  the  iisual  kind. 

Aspergilli  are  most  frequently  seen  amongst  the  inhabitants  of  warm 
or  damp  climates,  especially  the  Italians.  They  also  sometimes  occur 
after  chronic  eczema,  in  long  attacks  of  otitis  externa,  and  in  disease 
of  the  middle  ear.  Their  appearance,  in  the  meatus,  resembles  that  of 
"coal-dust  blown  upon  white  sand"  or  fine  meal  blown  into  the  ear; 
the  tissue  beneath  being  reddened  and  tender.  They  are  accompanied 
by  severe  pain,  with  tinnitus  and  deafness. 

Many  modes  of  treatment  are  proposed,  but  frequent  syringing 
with  warm  water  or  alcohol  and  water  will  suffice  in  all  cases.  If  the 
meatus  is  not  kept  thoroughly  clean,  this  parasite  may  be  reproduced 
in  a  few  hours. 

Molluscous  or  Sebaceous  Tumours  of  the  meatus  are  formed  by  collec- 
tions of  flakes  of  epidermis  enclosed  in  a  membrane.  They  may  occur 
at  all  times  of  life,  but  are  most  frequent  amongst  the  old.  Though 
composed  of  comparatively  innocuous  material,  they  have  the  power  of 
causing  absorption  of  the  bone  with  which  they  lie  in  immediate 
contact,  passing  through  it  with  a  clean-cut  aperture  without  affecting 
the  bony  sides  of  the  cana;l  thus  formed,  and  causing  symptoms  of 
pressure  on  the  parts  beyond.  It  may  be  distinguished  from  exostosis 
by  its  being  less  resistant  to  pressure. 

The  treatment  consists  in  laying  open  the  tumour,  washing  out  the 
accumulated  epidermis  with  the  syringe,  and  withdi-awing  the  lining 
membrane  with  the  forceps. 

Iriflamviation  of  the  External  Auditory  Meatus,  or  Otitis  JExterna,  is  an 
inflammatory  affection  of  the  superficial  integument  of  the  meatus,  in 
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severe  cases  affecfcingmore  or  less  the  periosteum,  and  generally  involving 
tlie  entire  surface  of  the  canal  and  the  surface  of  the  membrana  tympani. 
The  symptoms  are  variable  in  different  cases,  but  at  the  commence- 
ment of  the  attack  the  patient  usually  complains  of  a  continual  irrita- 
tion of  the  canal,  with  a  feeling  of  heat  and  dryness.  This  passes  on 
to  pain  shooting  all  over  the  affected  side  of  the  head,  increasing  at 
night  and  leading  to  loss  of  sleep  and  febrile  symptoms.  It  is  increased 
by  every  movement  of  the  head,  and  especially  of  the  jaw.  Deafness 
will  also  be  present  in  this  disease  in  proportion  as  the  membrane  is 
more  or  less  involved.  After  this  congested  condition  has  lasted  two 
or  three  days  a  white  watery  discharge  appears,  which  gradually 
assumes  a  mucous  character,  this  in  its  turn  giving  way  to  a  yellow 
purulent  appearance.  When  this  purulent  secretion  occurs,  the  pain 
and  other  distressing  symptoms  of  numbness  and  fulness,  of  which 
the  patient  had  before  complained,  suddenly  disappear.  The  affection 
may  now  either  come  to  a  favourable  termination  without  treatment, 
or,  as  is  more  frequently  the  case,  become  chronic,  the  patient  suffering 
from  repeated  acute  attacks. 

On  account  of  the  painful  swelling  and  infiltration  of  the  tissues,  it 
is  difficult,  in  examining  the  ear,  to  make  an  accurate  diagnosis  as  to 
the  condition  of  the  canal,  especially  of  the  deeper  parts;  the  introduc- 
tion of  the  speculum  causing  pain,  particularly  about  the  middle  of  the 
meatus,  which  is  peculiarly  sensitive.  Before  the  parts  can  be  well 
seen,  the  saturated  white  scales  of  epidermis  and  the  secretion  which 
is  often  adherent  to  the  walls  must  be  removed  carefully  with  a  syringe 
or  forceps.  When  a  view  of  the  membrane  is  obtained,  it  is  found,  in 
those  cases  in  which  it  is  implicated  (and  a  Surgeon  is  rarely  consulted 
before  it  is  so),  that  the  vessels  are  increased  in  size  and  fully  injected  ; 
or,  in  a  later  stage  of  the  affection,  the  single  vessels  are  no  longer 
visible,  the  appearance  of  the  membrane  con^esponding  to  that  of  the 
canal.  The  angle  of  demarcation  between  the  edge  of  the  membrana 
tympani  and  the  walls  of  the  meatus  is  obliterated,  or  nearly  so,  by  the 
pressure  of  the  exudation  in  the  cutaneous  tissues.  In  the  chronic 
form  of  the  disease,  there  is  less  swelling  of  the  meatus  ;  here  and  there 
are  seen  macerated  spots,  often  covered  with  pus,  which  bleed  easily ; 
or  brown,  offensive  crusts,  or  half-dried  secretions.  The  vessels  of  the 
deeper  parts  and  the  membrana  tympani  are  observed  to  be  injected. 
The  amount  of  secretion  varies  from  a  moistiire  scarcely  discernible 
to  three  or  four  ounces  daily  of  a  yellowish  fluid,  with  an  offensive 
odour,  which  changes  with  seasons  and  other  influences.  This  dis- 
charge, when  syringed  out  of  the  ear,  is  seen  to  be  milky  and  flocculent, 
and  may  be  thus  distinguished  from  that  proceeding  from  the  middle 
ear,  which  is  ropy  and  stringy,  and  does  not  mix  with  water.  Profuse 
discharge  is  usually  seen  amongst  children  of  the  lower  classes,  living 
in  crowded,  ill- ventilated  rooms,  especially  amongst  those  who  are  not 
kept  clean.  If  the  otorrhoea  continues  long,  it  may  lead  to  serious  con- 
sequences, such  as  thickening  and  opacities  of  the  membrana  tympani, 
the  formation  of  polypoid  growths,  ulceration  and  perforation  of  the 
membrane,  and  disease  of  the  middle  ear  or  purulent  processes  in  the 
dura  mater  and  its  sinuses.  These  latter  are  especially  frequent  in 
children,  in  whom  the  anatomical  conditions  favour  the  transmission  of 
such  affections  from  the  tympanum  to  the  cranial  cavity.  Inflammation 
maybe  caused  by  anything  which  causes  congestion  or  irritation  of  the 
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meatus ;  such  as  the  acute  or  chronic  exanthemata,  injuries,  the  appli- 
cation of  heat  or  spirits  to  the  meatus,  the  prolonged  use  of  injectiona 
of  fluid,  cold  GUI-rents  of  air  or  water,  the  presence  and  the  foi'cible 
removal  of  foreign  bodies.  It  may  run  its  course  almost  unnoticed,  or 
it  may  become  a  serious  affection.  If  the  purulent  stage  has  not  been 
reached,  it  terminates  usually  in  from  ten  to  fourteen  days  ;  but  where 
that  stage  has  supervened  it  lasts,  generally,  from  five  to  eight  weeks. 

The  j^vognosis  of  an  idiopathic  inflammation  of  the  meatus,  or  one 
following  some  not  ver}^  severe  injury,  is  favourable  if  it  be  properly 
treated  ;  but  the  secondary  form  following  the  acute  exanthemata  often 
results  in  perforation  of  the  membrane. 

The  treatment  is  etiolog'ical.  If  there  is  a  foreign  body,  its  removal 
must  be  the  first  step.  The  meatus  should  be  kept  free  from  purulent 
accumulations,  by  frequently  syringing  the  ear  with  warm  Avater,  which 
also  allays  the  pain  and  irritation.  Should  the  swelling  be  very  great, 
scarification  of  the  meatus,  or  an  incision,  followed  by  the  use  of  the 
vacuum  speculum,  which  will  promote  a  free  flow  of  blood,  speedily 
relieves  the  pain  and  tension,  and  causes  a  subsidence  of  the  thickened 
integument.  This  may  be  also  assisted  by  keeping  up  a  pressure  on 
the  circumference  of  the  canal  by  charpie  gently  pressed  into  the 
meatus,  care  being  taken  that  the  charj)ie  is  frequently  removed,  and 
the  discharge  cleared  out  of  the  canal.  In  cases  in  which  the  pain  is 
severe,  and  the  patient  is  too  timid  to  allow  of  the  abstraction  of  blood 
by  incision  or  scarification,  it  is  ad^dsable  to  apply  two  or  thi-ee  leeches 
in  fi-ont  of  the  tragus.  A  mode  of  treatment  useful  in  some  cases  as  a 
means  of  relieving  pain  and  of  giving  exit  to  any  secretion  which  may 
have  passed  towards  the  mastoid  process,  is  that  first  brought  into 
notice  by  Sir  William  Wilde,  of  incision  over  the  mastoid  process.  This 
must  be  made  down  to  the  bone  at  a  distance  of  fi-om  half  to  three- 
quarters  of  an  inch  from  the  auricle,  the  posterior  auricular  artery 
being,  if  possible,  avoided.  During  the  painful  stage  of  the  affection, 
sedative  solutions,  such  as  morphia  (gr.  iv.  to  ^^i.  of  water)  or  sulphate 
of  atropine  (gr.  ii.  to  5'0)  niay  be  applied,  astringents  being  used  only 
after  the  pain  has  ceased.  In  the  acute  form,  or  in  the  acute  stage  of 
the  chronic  form,  the  use  of  the  ordinaxy  astringent  lotions,  alum,  sul- 
phate of  zinc,  and  sulphate  of  copper,  in  strengths  varying  from  one  to 
four  grains  to  the  ounce  of  water,  or  nitrate  of  silver  (from  ten  to 
twenty  grains  to  the  ounce  of  water),  with  attention  to  any  complica- 
tion which  may  be  present  and  to  the  constitution  of  the  patient,  are 
suificient  to  insure  a  favourable  course  to  the  disease. 

If  the  chronic  foi'm  has  been  reached,  stronger  solutions  of  the 
above-mentioned  astringents  may  be  employed,  and  counter-irritation 
over  the  mastoid  process  by  tincture  of  iodine,  cautharides  ointment, 
or  some  other  irritant  will  be  found  serviceable. 

Polypus. — The  formation  of  a  polyp^is  usually  occurs  during  some 
chz'onic  pui-ulent  discharge,  either  from  the  middle  ear  or  the  meatus, 
and  becomes  itself  a  fresh  source  of  discharge,  besides  increasing  the 
original  disease,  by  preventing  the  exit  of  the  pus  and  keeping  the 
parts  pressed  upon  by  it  in  an  unhealthy  and  irritated  condition.  Aural 
pol}-pi,  usually  of  a  bright  red  colour,  extremely  vascular,  and  bleeding 
easily  on  being  touched,  vary  in  shape,  size,  density,  and  position. 
They  may  be  grape-shaped,  lobulated  or  ragged,  pedunculated  or  with 
a  broad  base.     Sometimes  they  are  so  large  that  they  protrude  fi-om 
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Fig.  734* 


the  meatus,  in  wliicli  case  they  are  covered  with  a  hard  non- secreting 
integument,  and  may  almost  at  the  first  glance  be  mistaken  for  part 
of  the  auricle,  or  a  button-shaped  outgrowth  from  it ;  while  at  other 
times  they  are  so  small  that  their  presence  can  be  determined  only 
by  the  most  caref al  examination.  The  different  authorities  are  not 
agreed  as  to  which  are  the  most  frequent  sites  of  their  growth.  They 
arise  from  the  external  meatus,  from  the  membrana  tympani,  or  from 
the  cavity  of  the  tympanum ;  and  there  may  be  more  than  one  in  the 
same  ear  at  the  same  time. 

"Very  small  growths,  or  those  occurring  in  nervous  patients  who 
will  not  suffer  removal  by  instruments,  may  be  removed  by  the 
repeated  applications  of  nitrate  of  silver,  undiluted  liquor  plumbi, 
alum,  or  tannin  powder, — care  being  taken  that  the  surface  is 
thoroughly  cleaned  before  each  application.  But  the  immediate 
removal  by  instruments,  whenever  it  is  possible,  is 
by  far  the  most  satisfactory  and  safest  method  of 
treatment.  Many  instruments  have  been  employed 
for  this  purpose,  the  most  efficient  being  Wilde's 
snare  (Fig.  734),  Durham's  forceps,  Hinton's  forceps, 
the  knife-hook,  and  long-armed  scissors.  Wilde's 
snare  is  especially  valuable,  as  it  is  efficient  in  almost 
all  cases,  and  can  be  introduced  through  the  specu- 
lum ;  and  with  it  there  is  nO  danger  of  injuring  the 
surrounding  parts,  which  naay  be  injured  when  the 
polypus  is  torn  out  with  the  forceps.  The  objections 
to  it  are  the  difficulty  of  application,  and  the  constant 
slipping  or  breaking  of  the  loop  after  it  has  been 
applied.  Loops  of  horse-hair,  catgut,  and  jack-line 
will  be  found  better  than  the  usually  employed  wire. 
In  cases  in  which  the  excrescence  is  small,  and  there 
is  a  difficulty  in  reaching  it,  the  forceps  will  be 
found  more  convenient  than  the  snare.  After  removal 
of  the  growth,  some  caustic,  such  as  acetic,  nitric,  or 
chromic  acid,  should  be  applied  frequently  to  the 
root,  until  all  signs  of  the  polypus  have  completely 
disappeared.  A  convenient  method  of  cauterizing 
the  polypus  without  injuring'  the  surrounding  parts, 
it  being  difficult  to  avoid  doing  so  when  a  solution  is  used,  is  the 
application  of  a  thin  layer  of  nitrate  of  silver,  obtained  by  heating  a 
crystal  of  the  caustic  over  a  spirit-lamp  and  placing  a  probe  or  a  piece 
of  stout  silver  wire  against  the  heated  crystal ;  or  a  fine  point  of 
nitrate  of  silver  may  be  used  in  a  small  caustic-holder.  When  the 
presence  of  a  polypus  is  ascertained  it  should  always  be  i^emoved. 
Some  Surgeons  hesitate  to  remove  a  polypus  where  disease  of  the 
brain  is  threatened,  on  account  of  the  irritation  which  the  removal 
would  cause  to  the  tympanum ;  but  it  is  probable  that  its  presence 
is  more  injurious  than  its  removal,  and  cases  have  occurred  in  which, 
on  the  removal  of  an  aural  polypus,  cerebral  symptoms  have  been 
almost  immediately  relieved.  After  the  removal  of  the  polypus  the 
disease,  of  which  it  was  only  a  symptom,  must  be  treated. 

Traumatic  Injuries  of  the  Membrana  Tympani. — Rupture  is  the  most 

*  Wilde's  snare  for  the  removal  of  polypus,  etc.,  from  the  external  meatus. 
(Gruber.) 
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frequent  injury  that  occurs  to  the  membrane.  This  is  caused  by  the 
introduction  of  some  sharp-pointed  instrument  through  the  external 
meatus;  by  attempts  to  extract  foreign  bodies;  or  by  a  sudden  con- 
cussion over  the  auricle,  as  the  blow  of  the  flat  hand  on  the  ear  or 
striking  the  head  on  the  water  while  bathing,  the  sudden  explosion 
of  artillery  near  to  the  patient,  or  some  other  loud  noise ;  or  as  the 
resiilt  of  pressure  from,  or  disease  in,  the  meatus  or  cavity.  Rupture 
occurs  more  frequently  when  the  ear  is  already  in  an  unhealthy 
condition,  especially  in  cases  in  which  an  unhealthy  condition  of  the 
Eustachian  tube  exists.  Artillerymen,  in  whom  this  accident  is  par- 
ticularly frequent,  have  a  habit  of  opening  the  mouth  when  they 
expect  an  explosion  of  cannon.  The  effects  of  a  concus.sion  on  the 
membrana  tympani  are  best  guarded  against  by  stopping  the  ears  and 
inclining  the  ear  to  the  shoulder  of  the  side  from  which  the  concussion 
is  expected. 

Medico-legal  questions  occasionally  arise  as  to  whether  the  rupture 
of  a  membrane  was  caused  by  a  blow  or  was  present  before  the  blow 
was  given,  or  whether  the  membrane  was  in  such  an  unhealthy  con- 
dition that  it  could  be  easily  injured.  The  recent  rupture  of  a  healthy 
membrane  caused  by  a  blow  or  a  loud  explosion  is  usually  a  long 
gaping  tear,  parallel  to  the  handle  of  the  malleus,  the  gaping  depending 
upon  the  action  of  the  radiating  fibres  of  the  middle  layer.  The  edges 
of  the  tear  are  coated  with  blood,  the  rest  of  the  membrane  being 
healthy,  free  from  opacities,  thickening,  or  deposits,  although  it  may 
be  hypergemic.  A  broad,  soft,  continuous  sound  is  heard  with  the 
otoscope,  on  passing  a  current  of  air  through  the  Eustachian  tube ; 
unless  some  time  has  elapsed  since  the  rupture,  in  which  case  infilti-a- 
tion  and  exudation  will  have  occurred,  giving  the  appearance  and  the 
broken  and  hissing  sounds  of  a  diseased  membrane. 

In  a  simple  case  of  this  kind  no  special  treatment  will  be  required, 
the  regenerating  power  of  the  membrana  tympani  being  very  great. 
The  ear  should  be  closed  lightly  with  a  piece  of  cotton  wadding. 
Should,  however,  considerable  deafness  or  tinnitus  have  arisen  from  a 
blow,  either  with  or  without  rupture  of  the  membrane,  the  result  may 
be  unfavoarable,  as  probably  the  stapes  has  been  driven  into  the 
fenestra  ovalis,  tearing  the  ligaments  and  possibly  the  membrane  and 
nerve-fibres,  and  remaining  fixed  in  the  window.  When  the  symptoms 
are  such  as  to  lead  you  to  expect  a  severe  propulsion  of  the  stapes 
inwards,  the  patient  must  be  kept  under  treatment  for  some  time 
before  any  opinion  can  be  given  as  to  what  the  results  will  be.  If 
you  can  determine  by  the  fork  that  the  acoustic  of  that  side  has  lost 
its  power,  the  prognosis  is  most  unfavourable.  Should  the  case  have 
been  seen  early,  and  the  diagnosis  of  impaction  of  the  stapes  been 
determined,  great  benefit  may  be  gained  b}-  repeatedly  exhausting 
the  air  from  the  meatus.  This  must  be  done  gradually  and  carefully, 
watching  the  effects  of  the  suction  on  the  membrana  tympani  while 
the  force  is  being  applied. 

Myringitis. — Inflammation  of  the  membrana  tympani,  though 
frequently  seen  in  connection  with  inflammation  of  the  external  meatus 
or  diseases  of  the  middle  ear,  is  very  rarely  a  primary  affection.  When 
it  is  so,  it  usually  comes  on  in  the  night,  after  exposure  to  cold,  most 
frequently  after  bathing,  with  severe  pain  and  tinnitus  ;  the  pain 
ci.'asing  as  soon  as  discharge  occurs.      The  membrane  is  hyperaemic. 
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flattened,  and  dull,  the  natural  shining  appearance  being  soon  lost ; 
while  the  handle  of  the  malleus  is  not  to  be  seen  on  account  of  the 
exudation  between  the  layers  of  the  membrane.  The  meatus,  which 
in  the  beginning  of  the  attack  is  unaffected,  soon  becomes  inflamed 
about  its  inner  extremity,  the  line  of  demarcation  between  it  and  the 
membrane  becoming  obliterated.  In  the  clrronic  form  of  myringitis, 
which  is  more  frequent,  the  discharge  and  pain  are  so  slight,  and  the 
affection  so  little  disturbing  to  the  patient,  that  it  may  exist  for  months 
or  even  years  before  a  tSurgeon  is  consulted.  The  membrane  appears  dall 
and  hazy,  yellow  or  grey  in  colour,  and  the  handle  and  short  process  of 
the  malleus  are  scarcely  visible.  It  is  thickened,  and,  should  there  be 
irregularities  in  its  surface,  adhesions  in  the  tympanum  are  to  be  feared. 
The  prognosis  in  the  acute  form  is  very  favourable,  the  disease 
rapidly  recovering  under  proper  treatment ;  though,  if  neglected  at 
the  beginning,  it  may  lead  to  perforation  of  the  membrane.  In  the 
chronic  form,  treatment  often  is  continued  for  a  long  time  before  the 
secretion  is  restrained  ;  and  even  then  the  thickening  of  the  membrane 
which  remains,  causes  a  pei^manent  diminution  of  the  hearing  power, 
chiefly  by  occasioning  a  loss  of  the  power  of  accommodation. 
The  treatment  is  principally  that  of  otitis  externa. 
Opacities. — In  examining  the  membrane,  the  points  to  be  noticed 
are  its  colour,  transparency,  lustre,  light-cone,  inclination,  curvature, 
entirety,  tension,  whether  adhesions  are  present  or  not,  and  the 
^  position  of  the  handle  and  short  pro- 

cess of  the  malleus.  For  a  full  descrip- 
tion of  these  and  their  anomalies,  the 
reader  must  be  referred  to  Politzer's 
"  Beleuchtungsbilder  des  Trommelfills 
in  Gesunden  und  Kranken  Zustande  " 
(Wien,  1865),  but  a  short  notice  of 
the  changes  found  in  the  most  common 
affections  of  the  membrana  tympani 
may  be  found  useful  for  diagnosis.  Abnormal  thickening  and  opacity  of 
the  epidermic  and  dermoid  layers  most  frequently  occur  after  repeated 
slight  attacks  of  inflammation  of  the  external  meatus,  extending  to 
the  membrane.  The  transparency  and  normal  lustre  are  lost,  the 
membrane  being  of  a  dirty  grey  or  yellowish  colour.  This  may  be 
distinguished  from  opacities  arising  from  thickening  of  the  mucous 
membrane  by  the  clearness  with  which  the  handle  and  short  process 
of  the  malleus  can  be  seen  ;  for,  while  a  very  slight  thickening  of  the 
epidermic  layer  renders  the  manubriam  indistinct,  a  marked  opacity 
of  the  mucous  membrane  only  does  not  exclude  a  view  of  this  portion 
of  the  malleus.  The  opacity  last  named  is  the  most  frequent,  as  it 
arises  from  catarrh  of  the  cavity  of  the  tympanum — probably  the 
most  common  affection  of  the  middle  ear.  In  the  first  stages  of  acute 
catarrh  of  the  cavity  the  membrane  presents  a  glistening  reddish 
or  copper-coloured  appearance  from  the  congestion  of  the  mucous 
membrane.     This  condition  does  not  last  long,  and  is  rarely  seen  by 

*  The  fig'ure  represents  the  normal  condition  of  the  membrana  tympani  of  the 
right  ear.     (Grnber.) 

t  Membrana  tympani  of  the  left  ear  in  a  healthy  condition.  In  this  figure  the 
long  process  of  the  incus  is  seen  to  the  right  of  and  parallel  to  the  handle  of  the 
malleus  too  distinctly.     (Ibid.) 
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the  Surgeon.  It  soon  loses  its  lustre  and  becomes  dull  and  grey. 
In  chronic  cases,  -where  an  accumulation  of  mucus  has  been  lying 
long  in  contact  with  the  membrane,  it  assumes  a  yellowish,  sodden 
appearance,  like  parchment  stee^ied  in  fluid.  The  middle  layer  soon 
participates  in  the  tbickening,  and  causes  the  manubrium  to  be  slightly 
hidden ;  and  should  the  dermoid  layer  also  become  ailected,  the  course 
of  the  bone  can  only  be  followed  by  the  line  of  congestion  showing 
the  position  of  the  manubrial  plexus.  Cretaceous  deposits  are  found 
in  the  membrana  tympani.  They  may  occur  in  persons  whose  hearing 
is  normal,  but  are  u.saally  accompanied  by  a  high  degree  of  deafness. 
They  are  generally  of  a  ci'esceutic  shape,  in  front  of  or  behind  the  manu- 
brium ;  or  they  may  be  found  in  the  shape  of  a  horse-shoe,  occupying 
the  lower  two-thirds  of  the  circu.mference.  They  are  less  frequently 
seen  radiating  from  the  manubrium  to  the  periphery.  These  deposits 
are  commonly  the  result  of  old  otorrhoeas,  the  exudation  into  the  sub- 
stantia propria  having  calcified.  The  peripheral  opacities  of  old 
people,  which  appear  to  be  analogous  to  arcus  senilis  of  the  cornea, 
are  formed  by  the  infiltration  of  fatty  globules,  w^here  the  circular 
fibres  are  thickest.  The  changes  of  inclination  and  curvature  are 
dependent  on  closure  of  the  Eustachian  tube,  adhesions  to  the  walls  of 
the  cavity,  contraction  of  the  tensor  tympani,  accumulations  of  pus 
and  mucus,  or  tumours  internal  and  exteimal  to  the  cavity,  perforations, 
and  thinning  or  thickening  of  the  membrane.  The  fact  that  one  eye 
only  at  a  time  is  brought  to  bear  on  the  membrane  makes  it  difficult 
for  the  inexperienced  observer  to  judge  of  its  inclination,  curvature, 
displacement,  or  protrusion  ;  but  continued  exercise  in  judging  by 
means  of  a  single  eye  will,  with  the  assistance  of  the  vacuum  speculum, 
enable  the  Surgeon  to  recognize  many  of  the  above  changes. 

Perforation. — Perforation  frequently  occurs  after  inflammation  of 
the  membrana  tympani,  usually  the  result  of  catarrh  of  the  cavity 
of  the  tympanum  broug-ht  on  by  scarlatina,  measles,  tuberculosis,  or 
any  debilitating  affection  in  which  the  mucous  membranes  are  involved, 
of  otitis  externa,  or  dii'ect  injury.  It  is  one  of  the  most  common  of 
aural  affections,  and  is  generally  easily  diagnosed  with  the  speculum ; 
but  a  perforation  may  be  so  small  as  to  be  scarcely  visible,  or,  on  the 
other  hand,  a  circumscribed  portion  of  thin  membrane,  red,  or  dark,  and 
sunken,  with  sharply  defined  edges,  may  be  mistaken  for  one.  The 
presence  of  a  perforation  may  be  diagnosed  with  certainty,  if  the  patient, 
on  being  asked  to  make  a  forcible  expiration  with  the  mouth  and  nostrils 
firmly  closed,  drives  the  air  through  the  Eustachian  tube  and  tympanic 
cavity  out  through  the  perforation,  so  that  a  noise  corresponding  to 
the  amount  of  air  forced  through  a  perforation  of  a  certain  size  is 
heard  by  the  Surgeon — this  is  called  Valsalva's  method ;  by  hearing 
the  rush  outwards  of  air  from  a  Politzer's  bag ;  or  by  passing  the 
Eustachian  catheter,  and  hearing  the  same  while  forcing  a  cui'rent  of 
air  through  the  catheter  with  an  india-rubber  bag  or  with  the  mouth. 
The  size  of  perforations  varies  from  that  of  a  small  pin-hole,  to  an 
almost  entire  absence  of  the  membrane  ;  their  most  frequent  position 
being  below  and  in  front  of  the  handle  of  the  malleus,  though  they  may 
occur  in  any  part  of  the  membrane.  Where  the  greater  part  of  this 
structure  is  wanting,  or  w^here  the  perforation  is  immediately  below  the 
handle  of  the  malleus,  the  aperture  is  usually  kidney  or  heart  shaped, 
from  the  projection  of  the  malleus  into  it  (Fig.  737).     Where  the  per- 
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foration  is  recent  and  the  acute  attack  which,  caused  it  was  short,  the 
prognosis  is  usually  favoni'able,  and  the  aperture  may  be  completely 
closed  without  leaving  any  discernible  pathological  change.  Such  a 
favourable  result  is,  however,  rare  after  a  chronic  attack  accompanied 
by  otorrhoea,  though  in  some  cases,  where  as  much  as  two-thii'ds  of 
the  membrane  are  wanting,  the  apertxire  may  be  closed  by  a  cicatrix. 
The  process  of  healing  is  known  by  a  gradual  diminution  of  the  secre- 
tion and  of  the  perforation.  The  cicatrix  is  formed  of  the  miicous 
and  dermoid  layers,  is  of  a  more  delicate  structure  than  the  natural 
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Fig.  738.t 


Fig.  739. 


membrane,  and  is  not  separable  into  laminte  (Figs.  738,  739).  It  is 
usually  sunken,  with  well-detined  edges  ;  and  if  large,  generally  pre- 
sents a  glistening  reflection,  like  gold-beater's  skin.  The  hopes  of 
closure  are  at  an  end  for  the  time,  when  the  edges  of  a  perforation 
become  cicatrized  and  an  aperture  still  remains  ;  but  a  new  impetus 
may  be  given  to  the  regenerative  power  of  any  future  aifection  which 
causes  a  hypergemia  of  the  part  and  the  softening  of  the  cicatricial 
edges  of  the  perforation. 

The  treahnent  is,  as  a  rule,  to  close  the  perforation,  if  possible  ;  but 
in  most  cases  of  chronic  perforation,  especially  where  the  aperture  is 
large,  the  mucous  membrane  of  the  cavity,  ha^dng  lost  its  natural  pro- 
tection and  being  exposed  to  cold,  dust,  air,  and  other  irritants,  is  in  an 
unhealthy  condition,  often  red  and  granular,  with  a  chronic  discbarge 
from  it.  In  these  cases,  before  the  size  of  the  aperture  is  lessened, 
the  cavity  of  the  tympanum  should  begot  into  a  healthy  condition  by 
treatment ;  the  Eustachian  tube  being  kept  pervious  by  Politzerization, 
and,  if  crusts  of  dried  secretion  occlude  the  orifice,  by  the  injection  of  an 
alkaline  solution,  such  as  bicarbonate  of  soda  (5ss.  to  ^i.  to  an  ounce  of 
water).  If  the  disease  has  lasted  some  time,  and  the  larger  part  of 
the  membrane  is  absent,  the  closure  of  the  perforation  may  impair  the 
hearing  power ;  for  this  reason  it  is  advisable  to  temporainly  close  the 
aperture  with  a  drop  of  glycerine  or  some  other  thick  fl.uid,  and  notice 
the  effect.  Should  the  result  be  to  lessen  the  hearing  power  to  any 
considerable  extent,  the  patient  should  be  warned  of  the  loss  of  power 
which  will  probably  result  by  the  closure,  but  this  should  not  as  a  rule 
deter  the  Surgeon  from  trying  to  obtain  a  closed  cavity.  While  the 
affection  is  in  the  acute  stage,  keeping  the  parts  clean  with  gentle 
injections  of  warm  water  and  somemikl  astringent,  for  the  purpose  of 

*  Kidney-shaped  perforation  of  the  membrana  tympani,  occupying  the  greater 
portion  of  the  membrane  below  the  handle  of  the  malleus.      (Politzer.) 

t  Section  through  the  cavity  of  the  tympanum,  showing  the  new  membrane 
which  has  been  formed  by  the  cicatrization  of  a  perforation  adherent  to  the  pro- 
montoiy.      (Ibid.) 

X  Section  through  the  cavity  of  the  tympanum,  showing  the  membrana  tymjDani 
and  handle  of  the  malleus  adherent  to  the  promontory.      (Ibid.) 


816  SPKCIAL    PATHOLOGY   AND    SURGERY. 

restraining  the  secretion  and  bringing  the  membrane  into  its  normal 
condition,  will  be  all  the  treatment  that  is  required  ;  the  patient  at  the 
same  time  keeping  a  piece  of  cotton  wadding  in  the  ear  when  he  goes 
out,  if  the  weather  is  cold  or  windy.  In  order  to  close  a  large  per- 
foration, the  edges  should  be  gently  stimulated  by  the  application  of 
nitrate  of  silver,  either  in  solution  or  by  a  thin  la3'er  of  the  crystals  on 
a  probe  as  mentioned  in  the  treatment  of  granalations,  or  by  some 
irritant.  But  if  the  aperture  cannot  be  closed  by  the  growth  of  new 
cicatricial  tissue,  and  yet  its  closure  would  improve  the  hearing  power, 
it  may  be  covered  by  means  of  an  artificial  drum,  the  success  of  which 
is  in  some  cases  very  great.  Numerous  modifications  of  this  are  used  ; 
but  the  simplest,  most  easily  applied,  and  best,  is  a  piece  of  cotton 
wadding  moistened  in  water  or  carbolic-acid  solution — glycerine  one 
part,  water  four  parts ;  or  carbolic  acid  four  grains,  glycerine  one 
drachm,  water  seven  drachms — and  applied  over  the  perforation, 
lapping  considerably  over  the  edges.  Another  form,  which  may 
rarely  be  found  to  improve  the  hearing  more  than  the  last,  is 
Toynbee's  drum,  consisting  of  a  thin  disk  of  vulcanized  rubber,  pro- 
jecting from  the  centre  of  which  is  a  fine  silver  vd.re,  by  which  it 
is  introduced  and  removed.  The  effect  of  an  artificial  membrane 
cannot  always  be  judged  of  by  the  first  application,  but  it  should  be 
introduced  several  times,  changing  the  point  of  pressure  and  adapting 
it  closely  against  different  portions  of  the  remnant  of  the  natural 
membrane  at  each  introduction,  before  a  conclusion  is  arrived  at  as  to 
the  amount  of  improvement  of  the  hearing  that  it  will  cause.  If  it  is 
found  to  be  of  service,  it  ought  not  to  be  worn  for  more  than  an  hour 
or  two  at  a  time  for  some  days.  It  must  always  be  removed  at  night, 
and  both  the  ear  and  the  artificial  membrane  should  be  kept  in  perfect 
cleanliness. 

Artificial  Perforation  of  the  Memhrane.— This  operation  is  of  value 
in  cases  of  accumulation  of  pus  and  mucus  in  the  cavity  of  the 
tympanum;  of  impassable  stricture  of  the  Eustachian  tube;  of 
thickening  of  the  membrane  ;  of  adhesions  of  the  membrane  to  the 
walls  of  the  cavity  ;  of  relaxed  membrane  ;  in  cases  of  obstinate 
tinnitus,  and  in  a  few  of  those  where  no  benefit  has  been  derived  from 
the  prolonged  use  of  other  treatment. 

That  the  operation  has  been  of  benefit  in  these  cases  is  certain; 
though,  except  where  there  is  an  accumulation  in  the  cavity,  we  can 
never  in  any  individual  case  be  sure  beforehand  whether  paracentesis 
will  improve  the  hearing  power  or  not.  In  cases  of  accumulation  of  pus 
or  mucus  in  the  cavity,  the  operation  acts  as  the  opening  of  an  abscess 
in  any  other  part  of  the  body.  In  these  cases,  the  operation  is  per- 
formed by  means  of  a  small  double-edged  scalpel  introduced  through 
the  speculum.  The  membrane  should  be  punctured,  for  the  purpose 
of  evacuation,  at  the  point  at  which  the  greatest  bulging  is  present, 
while  for  the  other  purposes  a  spot  behind  the  manubrium  is  usually 
chosen.  The  opening  having  been  made  sufficiently  large,  an  air 
douche  should  be  passed  through  the  cavity  by  one  of  the  usual 
methods,  or  the  vacuum  speculum  employed  to  remove  the  contents. 
The  operation  is  easily  performed,  and  generally  causes  little  pain. 
If  the  hearing  is  improved  or  the  tinnitus  diminished,  and  a  permanent 
opening  in  the  membi^ane  is  desirable,  the  Surgeon  must  attempt  to 
keep  it  from  closing  by  a  bougie,  by  Politzer's  eyelet,  by  making  the 
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perforation  with  the  galvano-cautery,  by  excising  a  portion  of  the 
malleus  with  a  portion  of  the  membrane,  by  the  constant  use  of  the  air 
douche,  etc.  But  the  regenerative  power  of  the  membrane  is  so  great 
that  no  method  that  has  been  tried  acts  with  a  certainty  of  success. 

Catarrh  of  the  Middle  Ear  is  the  name  under  which  the  ordinary 
affections  of  the  cavity  of  the  tympanum  are  included.  This  catan^h 
may  exist  in  either  the  acute  or  the  chronic  form,  the  chronic  being 
the  most  frequent.  Acute  catarrh  is  usually  brought  on  by  some 
definite  cause,  and  is  associated  with  catarrhal  inflammation  of  the 
nasal  passages  and  fauces,  or  with  bronchial  catarrh.  The  pathological 
conditions  are  great  hypersemia  of  the  mucous  membrane  of  the 
middle  ear,  with  an  increased  secretion  ;  the  pharyngeal  mucous  mem- 
brane near  the  orifice  of  the  Eustachian  tubes  being  almost  always 
affected.  The  sounds  heard  through  the  otoscope  (one  end  of  which 
is  placed  in  the  meatus  of  the  patient,  the  other  in  that  of  the 
Surgeon),  when  air  is  passed  into  the  cavity  by  Valsalva's  or  Politzer's 
methods,  vary  from  a  harsh  dry  sound,  like  that  caused  by  dis- 
tending a  dry  bladder,  to  a  true  mucous  rale.  At  the  beginning 
of  the  attack  the  membrana  tympani  has  the  appearance  of  a  bright, 
polished,  copper  plate ;  but  soon  loses  its  brilliant  reflection,  and 
assumes  a  dull,  sodden  appearance,  fi'om  the  infiltration  of  the  tissues. 
The  handle  of  the  malleus  is  plainly  visible,  except  in  very  severe 
cases,  in  which  it  becomes  obscured  by  the  passage  of  the  exudation 
into  the  dermoid  layers  of  the  membrane.  The  vessels  running  over 
it  are  then  seen  to  be  greatly  injected,  so  that  there  is  a  red  line  in 
the  middle  of  the  membrane.  Should  an  accumulation  of  fluid  have 
taken  place  in  the  cavity  on  account  of  the  swelling  and  consequent 
closure  of  the  mucous  membrane  of  the  Eustachian  tube,  a  bulging  of 
the  membrana  tympani  will  be  observed.  The  subjective  symptoms 
are  intense  pain  in  the  ear,  which  is  inci-eased  by  every  motion  of  the 
parts,  such  as  coughing  or  swallowing ;  diminution  of  the  hearing ;  a 
feeling  of  fulness  and  pressure  in  the  ear,  with  tinnitus  of  various 
characters,  such  as  singing,  hammering,  surging  ;  and  the  patients  are 
often  in  doubt  as  to  whether  these  are  not  sounds  originating  externally. 
Added  to  these  are  sometimes  febrile  symptoms,  with  vertigo,  confusion 
of  thought,  and  other  symptoms  of  pressure.  The  subacute  form  is  a 
combination  of  the  same  symptoms,  but  in  a  milder  degree. 

If  the  acute  form  be  neglected,  it  passes  into  the  chronic,  which 
generally,  like  the  acute,  involves  both  the  Eustachian  tube  and  the 
cavity.  It  may,  however,  be  localized  to  the  tube,  or  to  the  walls  of 
the  cavity.  This  chronic  form  is  most  obstinate  to  treatment,  and 
leads  to  an  increase  of  deafness,  which  depends  more  on  the  locality  of 
the  changes  than  their  extent.  It  consists  in  repeated  swellings,  with 
thickening  of  the  mucous  membrane,  which  becomes  gTadually  less 
elastic,  leading  to  adhesions  and  adhesive  bands  in  the  cavity.  These 
adhesions  are  generally  found  between  the  membrane  and  the  promon- 
tory, the  membrane  and  the  incus  or  stapes,  the  tendon  of  the  tensor 
tympani  and  the  stapes,  and  especially  between  the  walls  of  the  niche 
of  the  fenestra  rotunda  or  the  fenestra  ovalis — in  the  former  case 
binding  the  walls  together,  and  in  the  latter  binding  them  to  the 
stapes.  In  a  long-standing  case  of  chronic  catarrh,  the  cavity  may  be 
almost  obliterated  by  the  growth  of  adhesive  bands  of  connective  tissue 
and  adhesions  of  the  membrane,  and  the  stapes  may  be  forced  in  upon 
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the  fenestra  ovalis,  the  pressui-e  of  which  causes  secondary  changes  in 
the  lahjrinth.  The  ossicula  become  either  ancbylosed  or  immovable 
from  adhesive  bands,  and  the  disease  leads  to  almost  total  deafness. 
The  membrane  in  these  cases  is  usually  found  very  concave,  with 
patches  of  calcareous  degeneration.  The  subjective  symptoms  are  a 
gradual  diminution  in  the  hearing  power,  usually  accompanied  by 
increasing  tinnitus,  Avhich  is,  in  some  cases,  so  harassing  that  persons 
have  been  known  to  commit  suicide  to  escape  from  it.  The  symptoms 
of  pressure  are  also  increased  so  much  that  vomiting  is  sometimes 
induced.  The  prognosis  in  the  acute  form,  and  in  the  chronic  form, 
if  the  Surgeon  is  consulted  before  degenerative  changes  have  taken 
place  to  any  extent,  is  favourable  ;  but  the  treatment  is  prolonged  over 
such  a  length  of  time,  that  the  patient  frequently  ceases  to  attend 
before  the  disease  is  arrested.  Where  degenerative  changes  have 
taken  place,  so  that  the  hearing  cannot  be  restored  or  even  improved, 
the  Surgeon  should  at  least  endeavour  to  stay  the  progress  of  the 
disease,  which,  if  left  to  itself,  will  eventually  lead  to  total  deafness. 
The  older  the  patient,  the  more  chronic  the  disease,  and  the  greater  the 
changes  which  have  already  taken  place  in  the  middle  eai*,  the  less 
chance  there  is  of  a  favourable  result.  The  prognosis  is  unfavourable 
in  cases  in  which  the  tinnitus  is  continuous,  or  where  the  disease  has 
begun  with  a  slight,  but  gradually  and  slowly  increasing  tinnitus,  even 
though,  under  treatment,  the  hearing  is  improved  for  a  time ;  and  in 
cases  in  which  an  almost  total  obliteration  of  the  cavity  has  occurred, 
especially  if  there  are  cretaceous  deposits  on  the  mem- 
brane, no  improvement  can  be  exjDected. 

Where  adhesions  have  not  yet  occurred  in  the  cavity, 
the  treatment  must  be  directed  towards  preventing  their 
formation ;  where  they  are  already  formed,  we  must,  if 
possible,  break  them  up  and  attempt  to  restore  the  parts 
to  their  natural  position  and  elasticity.  While  the  pain 
and  hyperaemia  are  present,  local  blood-letting  may  be 
employed ;  four  to  six  leeches  being  applied  below  and 
in  front  of  the  ear.  The  after-treatment  will  consist  in 
the  application  of  the  air  douche,  the  injection  of  medica- 
ments into  the  Eustachian  tube  and  the  tympanic  cavity, 
the  treatment  of  any  pharyngeal  affection  which  may  be 
present,  and  the  performance  of  various  ojDerations  on 
the  sound-conducting  apparatus. 

Two  methods  of  passing  currents  of  air  through  the 
Eustachian  tube  into  the  cavity  of  the  tympanum  have 
already  been  described.  The  third,  which  consists  in 
the  employment  of  the  Eustachian  catheter  (Fig.  740), 
is  especially  useful  for  the  passage  of  fluids  or  vapours, 
and  for  the  guidance  of  bougies,  elastic  catheters,  and 
instruments  for  electrical  purposes  into  and  through  the 
Eustachian  tube.  The  passage  of  this  instrument  is  by 
no  means  so  difficult  as  is  generally  believed.  The  silver 
catheter,  with  an  obtuse  angle  of  from  110  to  120  degrees, 
is  generally  most  convenient  in  the  hands  of  those  ac- 
customed to  its  use.  The  caoutchouc  ones  are  liable  to 
break  after  having  been  used  for  some  time,  and,  though  they  are  not 
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vso  likely  to  make  false  passages  in  the  hands  of  an  inexperienced  operator 
as  the  silver  ones,  they  do  not  convey  such  accurate  knowledge  of  the 
position  of  the  beak  in  relation  to  the  structures  over  which  it  passes. 

The  patient  should  be  placed  with  the  inferior  meatus  of  the  nares 
horizontal  and  their  external  openings  opposite  the  right  shoulder  of 
the  operator,  who  tilts  the  point  of  the  nose  upwards  with  the  fingers 
of  the  left  hand,  and  places  the  beak  of  the  catheter  on  the  floor  of 
whichever  side  corresponds  to  the  ear  into  which  it  is  to  be  introduced. 
Keeping  the  beak  close  against  the  floor  of  the  inferior  meatus,  the 
catheter  is  raised  to  the  hoi'izontal  position,  and  then  carried  in  until 
it  reaches  the  posterior  wall  of  the  pharynx,  where  it  gives  the 
operator  the  same  feeling  of  resistance  which  he  would  receive  on 
pressing  it  against  the  tense  open  palm  of  the  hand.  He  next  with- 
draws the  catheter  from  one-third  to  three-fourths  of  an  inch  back- 
wards towards  himself,  and  slightly  elevates  its  outer  end,  till  he  feels 
the  concavity  of  the  angle  catch  on  the  floor  of  the  nares.  He  then 
revolves  it  thi'ough  an  angle  of  a  little  moi-e  than  90  degrees,  so  that 
the  ring  on  the  catheter  corresponding  in  direction  to  the  beak  of 
the  instrument,  which  has  till  now^  been  in  a  vertical  direction,  is 
turned  upwards  and  outwards  towards  the  external  ear,  when  he  feels 
the  catheter  make  a  slight  dip  into  the  pharyngeal  opening  of  the 
Eustachian  tube. 

This  is  the  method  usually  adopted  ;  but  in  another,  which  has  been 
proposed  by  Bonnefont,  the  operator  turns  the  beak  of  the  catheter  from 
the  posterior  pharyngeal  wall  outwards  towards  Miiller's  depression, 
and  then  draws  it  back  towards  himself,  till  he  feels  that  it  has  passed 
over  a  swelling  and  fallen  into  a  depression.  In  Lowenburg-'s  method, 
after  reaching  the  posterior  pharyngeal  wall,  he  turns  the  beak  of  the 
catheter  inwards,  drawing  it  towards  him  till  the  curve  catches  on  the 
posterior  edge  of  the  nasal  septum,  and  then  revolves  it  upwards  or 
downwards  through  a  semicircle,  when  it  will  pass  into  the  tube.  If 
the  beak  of  the  catheter  is  well  into  the  mouth  of  the  tube,  air  can  be 
passed  throug'h  the  catheter  into  the  tympanum  with  an  india-i'ubber 
bag  or  from  the  mouth  ;  and  the  Surgeon  will  therefore  be  able  to 
assure  himself  that  the  catheter  is  properly  introduced,  by  listening 
with  the  otoscope  for  the  sound  caused  by  the  inflation  of  the  dram. 

The  mistakes  which  are  most  commonly  made  by  beginners  in  pass- 
ing the  Eustachian  catheter  are — introducing  it  into  the  middle,  instead 
of  the  inferior,  meatus  of  the  nares  ;  and,  after  the  catheter  has  touched 
the  posterior  pharyngeal  wall,  not  bringing  it  suflBciently  forward,  in 
which  case  it  falls  into  the  depression  behind  the  opening  of  the  Eusta- 
chian tube.  But  these  mistakes  may  be  easily  avoided  by  attending  to 
the  directions  given  above,  keeping  the  beak  close  against  the  floor  of 
the  inferior  meatus,  and  taking  care  to  feel  the  pressure  of  the  curve 
on  the  back  of  the  septum  or  the  soft  palate,  before  turning  the  beak 
outwards. 

In  children  the  outward  turn  of  the  beak  of  the  catheter  is  more 
limited  in  extent  than  in  adults,  in  whom  it  is  generally  90  to  128 
degrees ;  but  it  varies  in  diiferent  individuals.  In  a  new  patient  it  is 
advisable  to  try  the  right  side  first,  as  it  will  usually  be  found  easier 
to  pass  the  catheter  on  that  side,  on  account  of  a  general  slight  incli- 
nation of  the  nasal  septum  to  the  left. 

If  there  is  any  obstruction  to  the  passage  of  the  catheter  in  the 
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nostril  corresponding  to  the  ear  in  which  you  desire  to  pass  it,  the 
Eustachian  tube  may,  by  using  a  catheter  with  a  longer  curve,  be  reached 
from  the  opposite  nostril  ;  or  the  catheter  may  be  passed  from  the 
mouth. 

Dr.  Weber  Liel,  of  Berlin,  has  introduced  a  small  elastic  catheter,  for 
securing  the  direct  passage  of  injections  into,  and  removing  accumula- 
lations  from,  the  ca^dty  of  the  tympanum.  The  ordinary  silver  catheter 
beino-  used  as  a  director,  the  small  elastic  one  is  passed  through  it ;  and 
having  thus,  at  its  exit  from  the  silver  catheter,  obtained  a  position  in 
the  tube,  it  is  passed  on  with  care  through  the  tube  and  into  the  cavity 
of  the  tympanum. 

The*  injections  passed  through  the  catheter  into  the  middle  ear 
consist  of  preparations  of  potass,  ammonia,  iodine,  mercury,  silver,  zinc, 
atropine,  chloral,  etc.,  in  solution.  Care  must  be  taken  that  the  fluid 
injected  is  always  lukewarm. 

The  following  solutions  are  most  generally  used,  but  are  not  recom- 
mended, as  much  damage  is  caused  frequently  by  the  direct  injection  of 
fluids  into  the  cavity  : — Sulphate  of  zinc  (in  strength  variying  from  one 
to  ten  grains),  muriate  of  ammonia  (five  to  twenty  grains),  iodide  of 
potassium  (ten  to  sixty  grains),  iodine  (one  to  five  grains),  chlorate  of 
soda  (five  grains  to  the  ounce  of  water).  The  injections  passing  directly 
on  to  the  tympanum,  through  the  elastic  catheter,  should  be  much 
weaker.  Before  using  the  solutions  the  Eustachian  tube  should  be 
cleansed  of  mucus  or  any  other  removable  obstruction  which  may  be 
present.  They  should  be  used  every  second  or  thix'd  day  for  from  three 
to  eight  weeks,  after  which  an  interval  of  a  month  or  more  is  advisable 
before  renewing  their  application. 

Should  the  patient  object  to  the  use  of  the  catheter,  medicated 
vapours  may  be  applied  to  the  cavity,  by  means  of  Valsalva's  method, 
which  is  as  follows  : — From  ten  to  thirty  drops  of  equal  parts  of  iodine 
and  acetic  ether  being  mixed  in  a  pint  of  hot  water,  the  patient  closes 
the  nostrils  with  the  fingers  and  inhales  a  mouthful  of  the  steam,  and 
then,  with  the  mouth  and  nostrils  firmly  closed,  makes  a  forcible  expi- 
ration. The  steam,  being  thus  forced  against  the  walls  of  the  naso- 
pharyngeal space,  rushes  up  the  Eustachian  tubes  into  the  cavities  of 
the  tympana,  causing  a  sensation  of  fulness  and  w^armth.  This  process 
should  be  repeated  several  times  at  one  sitting,  the  patient  performing 
the  act  of  swallowing  between  each  inhalation,  for  the  purpose  of 
emptying  the  cavities,  before  again  filling  them  with  steam.  Should 
the  Eustachian  tubes  be  closed  or  rendered  impervious  by  swelling  of 
the  mucous  membrane,  this  method  will  probably  not  succeed,  in  which 
case  the  catheter  must  be  resorted  to,  as  the  passing  of  a  current  of  air 
through  it  from  an  india-rubber  bag  will  often  remove  an  obstruction 
which  will  not  give  way  to  Valsalva's  method. 

The  ti^eatment  of  the  pharyngeal  mucous  membrane,  which  is  almost 
always  aif  ected  in  catarrh  of  the  middle  ear,  is  an  important  step  towards 
arresting  the  disease.  It  consists  in  the  topical  applications  of  astrin- 
gents, such  as  alum,  tannin,  or  nitrate  of  silver.  A  useful  method  of 
doing  this  is,  to  draw  a  solution  of  alum  up  the  nostril,  allow  it  to  pass 
back  into  the  naso-pharyngeal  space,  expectorate  it,  and  then  blow 
air  violently  through  the  nostrils.  Where  alum  is  not  sufficient  for  the 
condition  of  the  pharynx,  nitrate  of  silver  may  be  applied  in  solutions 
of  fi'om  5ss.  to  ^i.  to  the  ounce  of  water.     The  patient  being  seated  in 
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a  good  liglit,  and  the  tongue  being  depressed  with  a  tongue  spatula,  he 
is  desired  to  take  a  deep  inspiration,  at  which  moment  the  Surgeon 
passes  the  brush,  previously  dipped  in  a  solution  of  nitrate  of  silver, 
back  to  the  opening  of  one  of  the  Eustachian  tubes.  He  then  passes  it 
quickly  upwards,  over  the  roof  of  the  naso-pharyngeal  space,  to  the 
Eustachian  tube  on  the  opposite  side.  Gargles  are  also  of  benefit  to  the 
membrane,  the  most  useful  being  preparations  of  alum  or  iodine. 
These  should  be  used  by  the  patient  at  home,  twice  a  day,  between  the 
applications  of  the  caustic. 

The  nasal  douche  is  recommended  by  Professor  Gruber  and  others, 
but  must  be  used  with  caution.  This  consists  of  a  syringe,  the  nozzle 
of  which  fills  one  nostril,  while  the  other  nostril  is  closed  by  the 
fingers  of  the  operator.  A  current  of  some  astringent  solution  is 
injected  by  the  syringe  up  one  nostril  and  so  into  the  other,  the 
obstruction  to  its  exit  from  the  other  nostril  by  the  fingers  regulating 
the  force  with  which  it  acts  on  the  pharyngeal  walls.  But  this  method 
is  not  safe,  except  for  those  accustomed  to  its  use,  as  it  is  so  difficult  to 
regulate  the  force  with  which  the  solution  acts  on  the  naso-pharyngeal 
walls  with  regard  to  the  resistance  of  the  Eustachian  tube,  that  the 
fluid  may  pass  through  it  and  into  the  tympanic  cavity  with  a  force 
that  may  do  serious  damage. 

Operations  on  the  Tympanic  Cavity. — The  operations  performed  on 
the  membrana  tympani  and  structure  of  the  cavity  are — perforation  of 
the  membrane,  division  of  the  adhesions,  and  tenotomy  of  the  tensor 
tympani.  Perforation  of  the  membrane  has  been  already  described. 
The  diagnosis  and  determination  of  the  exact  position  of  adhesions  can 
be  made  by  means  of  Siegle's  pneumatic  speculum.  The  portions  of 
the  membrane  which  are  bound  down  by  adhesions,  and  do  not  fall 
forward  into  the  vacuum,  can  be  easily  seen.  Tenotomy  of  the  tensor 
tympani  is  indicated  where  the  membrane  is  concave  and  almost  im- 
movable ;  the  most  favourable  cases  for  its  performance  being  those 
which  are  partially  relieved  by  the  air  douche,  but  in  which  a  per- 
manent improvement  is  not  effected  by  that  means.  This  operation 
and  division  of  the  adhesions  are  performed  by  means  of  curved  bis- 
touries, or  revolving  cutting-hooks  made  for  the  purpose  ;  but  it 
requires  considerable  experience  in  the  diagnosis  and  treatment  of 
aural  alfections  to  be  certain  of  the  necessity  for  such  operations  and 
the  benefit  likely  to  be  derived  for  them. 

Otitis  Media,  or  Purulent  Catarrh,  is  a  higher  grade  of  simple  catarrh, 
in  which  purulent  discharge  is  mingled  with  the  increased  secretion  of 
mucus.  The  symptoms  are  the  same  as  those  of  simple  catarrh,  but 
occurring  in  a  more  violent  degree,  and  accompanied  by  severe  pain  and 
fever.  The  prognosis  is  more  unfavourable,  this  aifection  almost  always 
leading  to  perforation ;  but  should  an  extensive  accumulation  have 
taken  place,  this  is  to  be  desired  rather  than  feared ;  for,  should  the 
membrane  not  give  way,  which  is  sometimes  the  case  when  it  has  been 
thickened  by  chronic  catarrh,  the  pus  is  liable  to  make  its  way  through 
some  of  the  passages  which  exist  between  the  tympanum  and  the 
cerebral  cavities,  and  cause  grave  cerebral  symptoms.  Purulent  catarrh 
occurs  in  weakly  scrofulous  constitutions,  from  injuries  or  influences 
which  in  a  healthy  person  would  cause  simple  catarrh  ;  but  it  is  more 
frequently  the  result  of  the  acute  exanthemata  : — scarlet  fever,  measles, 
small-pox,  and  also  typhus  fever  and  phthisis. 

VOL.  IT.   •  y 
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While  pain  and  fever  are  present,  local  blood-letting,  by  means  of 
the  natural  or  the  artificial  leech,  is  useful ;  the  meatus  should  be 
frequently  filled  with  a  warm  solution  of  morphia  (four  grains  of  the 
acetate  of  morphia  to  an  ounce  of  water),  and  opiates  and  purgatives 
given.  But  the  most  important  step  in  the  treatment  is  to  give  the 
pus  every  opportunity  of  free  exit  from  the  cavity,  by  natural  or 
artificial  channels.  The  Eustachian  tube  must  be  kept  open  by  the 
use  of  the  air  douche,  either  by  means  of  the  catheter  or  Politzer's 
bag;  and  if  there  is  great  bulging  of  the  membrane,  and  urgent 
symptoms  are  present,  paracentesis  will  be  necessary.  When  otor- 
rhoea  has  occurred  in  consequence  of  perforation  of  the  membrane, 
the  ear  should  be  frequently  syringed  with  warm  water,  to  which  an 
astringent  or  antiseptic  has  been  added.  The  astringent  employed 
may  also  be  made  to  pass  through  the  cavity  and  through  the  Eusta- 
chian tube  by  filling  the  meatus  of  each  ear  with  the  solution,  the 
patient  keeping  it  there  until  a  current  of  air  is  made  to  pass  through 
the  Eustachian,  whereupon  the  fluid  in  the  external  canals  will  rush 
into  the  cavity  and  down  through  the  Eustachian  tube  ;  or  by  injecting 
it  forcibly  from  the  meatus.  Constitutional  ti'eatment  will  also  be 
required. 

The  purulent  catarrh  of  children  is  fi^equently  unnoticed  until 
serious  changes  have  resulted.  The  screaming  of  the  child,  which  is 
loud  and  persevering,  is  increased  by  every  movement  of  the  body, 
especially  of  the  head  ;  and  it  at  length  refuses  to  suck.  These  cases 
seldom  come  before  the  Surgeon  until  the  membrane  has  been  ruptured 
and  the  pus  is  escaping  from  the  external  meatus.  Should  the  Surgeon 
see  the  child  before  this  happens,  he  may  do  something  to  relieve  the 
pain  and  prevent  the  destruction  of  useful  structures,  by  some  of  the 
remedies  recommended  in  otitis  media,  with  the  free  opening  of  any 
enlargement  over  the  mastoid  process.  The  principal  cause  of  this 
affection  is  scarlet  fever,  though  measles  and  typhus  fever  also  contri- 
bute to  the  number. 

There  is  a  prejudice,  amongst  both  the  laity  and  the  profession, 
against  stopping  any  chronic  discharge  from  the  ear  by  treatment. 
But  this  cannot  be  too  severely  combated ;  for,  though  discharge  may 
be  present  for  a  long  time  without  pain  or  inconvenient  deafness,  com- 
plications— such  as  polypi,  paralysis  of  the  facial  nerve,  and  caries — may 
occur  at  any  time,  and  deafness  to  some  extent  is  almost  sure  ultimately 
to  supervene. 

Labyrinthine  Deafness. —  The  chief  symptoms  of  this  class  of  dis- 
eases are  great  deafness — coming  on  gTadually  or  acquired  suddenly — 
tinnitus,  and  frequently  vertigo,  nausea,  vomiting,  and  pain.  When 
these  symptoms  are  present  and  the  membrana  tympani  and  middle 
ear  are  found  to  be  in  a  normal  condition,  and  the  fork  is  not  heard, 
or  very  imperfectly  heard,  when  placed  vibrating  on  the  mastoid,  we 
may  conclude  that  the  case  is  one  of  nervous  deafness.  When  such 
affections  are  primary,  the  conditions  causing  them  are  believed 
to  be  hypereemia  of  the  labyrinth,  or  haemorrhage  into  it,  or  inflam- 
mation of  the  labyrinth,  which,  especially  in  children,  is  often  mis- 
taken for  meningitis.  There  may  also  be  malignant  disease  of  the 
labyrinth. 

But  affections  of  the  labyrinth  are  more  often  secondary,  resulting 
from  the  extension  of  disease  of  the  middle  ear,  meningitis,  fevers, 
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tumours,  aneurism,  hysteria,  child-birth,  over-lactation,  anaemia,  or 
syphilis.  Except  in  the  case  of  syphilitic  affection,  there  is  almost 
no  hope,  in  chronic  cases,  of  recovering  the  hearing  power  already  lost, 
but  treatment  may  prevent  the  progress  of  the  disease.  But  if  a  case 
of  hereditary  syphilis  be  brought  to  the  Surgeon  before  the  auditory 
nerve  is  affected,  immediate  constitutional  treatment  may  preserve  to 
the  patient  at  least  a  certain  amount  of  hearing  power  ;  and  in  a  few 
cases  of  nerve  impairment  the  writer  has  seen  marked  improvement 
from  the  continued  use  of  iodide  of  potassium.  In  these  cases  the 
syphilitic  physiognomy  is  usually  seen  ;  and  the  choroid  is  almost 
always  found  to  be  affected  where  the  media  of  the  eye  are  sufficiently 
clear  for  a  view  of  the  retina. 

Deaf-mutism. — The  greater  majority  of  cases  of  deaf-mutism  are  con- 
genital ;  the  remainder  resulting  from  fevers,  teething,  hydrocephalus, 
convulsions,  etc.  The  pathological  conditions  usually  found  in  these 
cases  are  changes  in  the  cavity  of  the  tympanum,  defects  in  the  sound- 
conducting  apparatus,  abnormalities  in  the  labyrinth,  the  auditory 
nerve,  or  the  cerebrum.  Hereditary  influences  are  undoubtedly  often 
present,  and  deaf-mutism  is  frequently  associated  with  retinitis 
pigmentosa.  "No  treatment  is  available,  except  the  careful  education 
of  the  child,  and  the  cultivation  of  such  hearing  power  as  it  possesses. 
If  placed  in  an  institution  for  the  education  of  deaf-mutes,  he  will  be 
taught  to  watch  the  lips  of  the  speaker ;  and,  after  careful  and 
laborious  teaching,  he  may  be  able  to  learn  the  formation  of  syllables 
so  that  he  can  converse. 


CHAPTER    XLV. 

INJURIES    AND    DISEASES    OF    THE    NOSE. 

Injuries. — (1.)  Foreign  Bodies  are  sometimes  thrust  into  the  nostrils  of 
children  in  play.  Pearl  buttons,  pebbles,  peas,  or  other  small  bodies, 
may  thus  be  lodged  a  little  way  within  the  nares,  and  easily  seen  or 
discovered  by  slightly  dilating  the  nostril  with  a  nasal  speculum 
(Fig.  741) .  Extraction  can  genei-ally  be  accomplished  by  an  ear-scoop, 
or  a  bent  probe,  or  with  polypus-forceps.  Failing  to  remove  the  body 
through  the  nostril,  it  must  be  pushed  back  into  the  throat.  Some- 
times, syringing  with  warm  water  will  succeed  better  in  washing  an 
impacted  substance  out,  forwards  or  backwards. 

(2.)  Epistaxis,  or  bleeding  from  the  nose,  may,  in  common  with 
other  heemorrhages,  be  the  effect  of  injury,  or  induced  by  some  state  of 
the  circulation  or  of  the  blood  itself ;  determination  of  blood  to  the 
head  in  a  plethoric  subject  producing  active  hsemorrhage  of  arterial 
blood  ;  disease  of  the  heart  or  liver  opposing  the  return  of  venous 
blood,  or  the  altered  state  of  the  blood  in  scurvy,  purpura,  and  other 
diseases,  producing  passive  hasmorrhage. 

Violent  exercises  are  liable  to  cause  an  attack, — as  straining  efforts 
in  lifting  weights,  rowing,  or  running ;  the  act  of  vomiting  or  defeeca- 
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tion  ;  violent  sneezing  or  coughing.  The  influence  of  predisposing 
causes  is  lATtnessed  in  the  tendency  to  epistaxis  among  those  who  lead 
a  sedentary  life,  and  indulge  in  the  luxuries  of  the  table,  or  bend  the 
head  and  overwork  the  brain  in  some  intellectual  occupation.  Cold 
bathing,  sudden  changes  of  temperature  or  climate,  altitude  of  locality, 
with  therefore  a  ra rifled  atmosphere, are  the  chief  external 
Fig.  741.  conditions  which  induce  bleeding  from  the  nose.  Some- 
times, such  a  discharge  is  simply  vicarious  of  suppressed 
menstruation,  or  of  an  hsemorrhoidal  flux,  or  of  defective 
perspiration  in  diseases  of  the  skin  ;  or  it  may  occur 
as  a  critical  hoemorrliage  in  the  course  of  various  fevers. 
In  young  persons,  epistaxis  is  rarely  a  formidable 
haemorrhage,  though  I  have  seen  such  severe  recurring 
bleeding  from  fracture  of  the  nasal  bones — a  broken 
nose,  in  a  powerful  policeman — as  well-nigh  proved  fatal. 
In  elderly  and  enfeebled  persons,  epistaxis  is  often 
perilous. 

Treatment. — Slight  epistaxis,  in  young  and  healthy 
subjects,  may  be  arrested,  when  necessary,  by  sluicing 
the  nose  and  forehead  with  cold  water,  or  by  cold  applied 
to  the  nape  of  the  neck  ;  and  any  tendency  to  its  return 
prevented  by  purgatives  and  emmenagogues.  Syringing 
the  nasal  fossas  with  cold  water  or  an  alum  solution,  or 
the  use  of  the  syjahon-douche,  might,  otherwise,  be  had 
recourse  to.  In  plethoric  persons,  to  whom  epistaxis 
often  acts  as  a  safety-valve,  the  bleeding  should  not  be 
indiscriminately  checked.  Cold,  rest,  and  dry-cupping 
from  the  back  of  the  neck  sometimes,  however,  become 
requisite,  these  measures  being  reinforced  by  saline 
purgatives.  Passive  hgemorrhage  is  best  controlled  by 
styptics,  administered  internally  and  applied  within  the  nostrils. 
Gallic  acid,  in  five  or  ten  grain  doses,  is  perhaps  the  most  efficient ; 
and  the  anterior  nares  may  be  plugged  with  a  compress  of  lint  or 
sponge  soaked  in  a  solution  of  alum,  perchloride  of  iron,  or  tannin. 
Any  concurrent  disease,  as  the  cause  of  haemorrhage,  must  of  course 
be  treated.  A  scorbutic  condition  often  yields  to  the  administration 
of  oil  of  turpentine. 

Severe  or  persistent  epistaxis,  or  as  arising  from  injury,  can  some- 
times be  arrested  by  elevating  the  arm  to  a  vertical  position  on  the 
side  cori'esponding  to  the  hemorrhage  ;  or  both  arms  when  the  bleed- 
ing is  from  both  nostrils.  Malgaigne,  in  his  work  on  Fractures, 
mentions  a  remarkable  case  of  copious  epistaxis  produced  by  fracture 
of  the  nose  in  the  person  of  a  young  man  who  had  been  thrown  down 
with  his  face  to  the  ground.  Cold  lotions  having  failed  to  check  the 
hsemorrhage,  he  was  directed  to  raise  his  arm  perpendicularly ;  it 
ceased  immediately,  and  did  not  recur.  But  severe  or  persistent 
epistaxis  will  generally  require  the  simple  operative  procedure  of 
plugging  the  nares,  posterior  and  anterior,  care  being  taken  to  ascer- 
tain that  the  haemorrhage  proceeds  from  the  nasal  fossae,  and  not,  as 
occasionally,  from  the  pharynx  behind  the  soft  palate. 

Plugging  the  JSfares. — This  is  most  readily  accomplished  by  passing 
an  elastic  catheter,  armed  with  a  long  piece  of  strong  whipcord  fastened 
to  its  eye  end,  along  the  floor  o£  the  nasal  fossa,  through  the  posterior 
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nares  into  tlie  pharynx  (Fig.  742)  ;  then,  seizing  the  cord  with  forceps 
as  it  appears  behind  the  soft  palate,  it  is  drawn  forwards  through  the 
mouth,  while  the  catheter  is  withdrawn  from  the  nostril.  The  cord, 
thus  passing  round  the  back  of  the  soft  palate,  hangs  out  of  the  mouth, 
and  nose.  An  oblong  plug  of  lint  or  compressed  sponge,  of  sufficient 
size  to  occupy  the  posterior  nares,  is  then  firmly  tied  transversely  in  a 
loop  of  the  cord  as  it  hangs  from  the  mouth  ;  and  by  pulling  the  cord 
through  the  nose,  the  plug  is  drawn  back  behind  the  soft  palate  into 


Fig.  V42. 


Fig.  743. 


the  posterior  nares,  guided  and  adjusted  by  the  forefinger  of  the  other 
hand  (Fig.  743).  The  anterior  nares  is  then  plugged  with  a  com- 
press of  lint  or  sponge.  When,  on  removing  this  compress,  the 
bleeding  has  ceased,  the  posterior  plug  can  be  easily  withdrawn  by 
the  end  of  cord  which  hangs  from  the  mouth.  Or  the  plug  may  be 
renewed  —  a 

fresh,    clean  Fig.  744. 

pledget — by 
means  of  the 
nasal  end  of 
the  cord.  Bel- 
locq's  sound 
(Fig.  744)  is 
generally  used 
for  introduc- 
ing the  cord, 
as  in  Fig.  742, 

but  this  instrument  may  not  be  at  hand ;  an  elastic  catheter  is  surely 
ready.  The  plugs  should  be  withdrawn  in  two  or  three  days,  and  the 
nasal  fossiB  cleansed  by  injecting  cold  water,  or  a  weak  solution  of 
alum,  as  an  astringent.  Septicemia  has  followed  the  retention  of 
decomposing  clots. 

Diseases. — (1.)  Hypertropliy  or  Lipoma. — An  overgrowth  of  the 
cellular  texture  and  skin  of  the  nose  sometimes  occurs,  arising 
apparently  from  enlargement  of  the  sebaceous  follicles,  each  to  the 
size  perhaps  of  a  pea  ;  and  which  is  accompanied  with  some  dilatation 
of  the  arterial  capillaries,  but  more  so  of  the  veins,  and  with  serous 
infiltration  or  fibrinous  deposit;  thus  presenting  a  large,  reddish-blue, 
and  somewhat  soft,  lobulated,  and  pedunculated  mass  at  the  end  of 
the  nose  (Fig.  745).     This  inconvenient  and  unsightly  mass  is  of  slow 
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Fig.  745.* 


growth  and  not  dangerous  ;  but  the  monstrous  defonnitj-  will  compel 
the  unhappy  individual  to  seek  relief.     It  occurs  seldom  before  fifty 

years  of  age,  and  in  a  somewhat  broken 
constitutional  state  of  health. 

Removal  with  the  knife  is  the  only 
remedy,  and  a  tolei-ably  easy  one.  An 
incision  is  made  in  the  middle  line  of 
the  nose,  and  the  mass  carefully  dis- 
sected off  the  alar  cartilages  on  either 
side,  an  assistant  introducing  his  finger 
into  the  nostril  to  support  the  carti- 
lage. Ha?morrhage  is  arrested  with- 
out much  trouble,  or  a  genei'al  oozing 
may  be  stojjped  by  plugging  the 
nostrils  and  overlaying  a  lint-com- 
xi        ^\S^"     ^J^*'  press,    secured    by    a    double-headed 

^    \         ^C^^^^'■~■"^^^^^^x  roUer-bandage.     The    "wound   usually 

\  X^'^^*^  \^V  heals  by  granulation.    Liston  removed 

such  gi^owtbs  in  several  cases,  with 
permanently  successful  results  ;  in  only  one  instance  the  operation  had 
to  be  repeated,  for  return  of  the  disease  after  the  lapse  of  ten  years. 

('2.)  CoMcer,  occasionally,  affects  the  nose,  in  the  form  of  scirrhus 
or  encephaloid  :  but  more  often  as  ejoithelial  cancer.  These  forms  of 
growth  present  the  same  appearances  as  elsewhere.  Treatment  must 
be  conducted  in  accordance  with  general  principles. 

r.3.)  Lupus  Exedens,  or  noli  me  tangere,-  seems  to  have  a  special 
afELnity  for  the  nose ;  it  is  an  insidious  and 
obstinate  tubercular  ulceration  of  the  skin, 
and  which  produces  fi^ightful  havoc,  by  the 
destruction  of  one  or  both  alae.  the  columna, 
or  the  whole  of  the  organ  (Fig.  746)  ;  at 
length  even  involving  the  whole  face  in 
one  common  ruin.  If  the  disease  be  ar- 
rested and  cicatrization  ensues,  the  remnant 
nose  appears  truncated  obliquely  from  above 
the  nostrils,  exhibiting  two  dark  cavernous 
apertures  with  a  thin-skinned,  reddish, 
shining  cicatrix — a  hideous  spectacle. 

The  origin  and  progress  of  this  disea  se — 
with  relation  to  an  early  and  coiTect  diagno- 
sis— may  be  gathered  from  the  accurate 
description  given  by  the  late  Sir  Ei-asmus 
Wilson  : — Lupus  exedens  may  attack  any 
part  of  the  body,  but  more  commonly  the  nose ;  beginning  in  the 
mucous  membrane,  or  in  the  skin,  and  in  the  latter  case  breaking  out 
upon  the  tip,  the  columna,  or  the  ala.  It  appears  as  a  dull  red 
hemispheroidal  papule,  remaining  for  a  long  time  in  this  condition ; 
then,  uniting  with  other  payjules,  a  tuhercle  is  formed,  having  a  smooth 
surface,  which  desquamates  fi'om  time  to  time,  and  the  tubercle  spreads 
to  the  adjoining  skin.  Suppuration  takes  place  at  the  summit  of  this 
tubercle,  the  pus  forming  a  crust,  beneath  which  the  suppuration 
extends.  Or,  a  crack  occurs  in  the  cuticle,  exudation  follows,  and 
*  After  Liston.  +  Eoyal  Free  Hospital.      (Author.) 
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dries  tip  into  a  thin  crust.  In  either  case,  when  the  crust  is  detached, 
an  nicer  is  presented.  During  this  course  of  suppuration  and  ulcera- 
tion, the  disease  advances  slowly  to  adjacent  tissues  :  the  sk±a  becoming' 
red  and  infiltrated,  swollen  and  tense,  suppurative  points  appear  at 
several  spots,  with  encrustation,  and  separation  of  the  scabs  ;  thus 
producing  an  extensively  ulcerated  surface.  Commonly,  the  destructive 
progress  of  this  disease  is  restricted  to  the  skin  ;  yet  not  unfrequently, 
and  when  active  in  its  course,  it  involves  the  deeper  tissues,  including 
all  the  soft  parts  in  the  nose,  lips,  and  eyelids  :  penetrating  into  the 
cavities  of  the  nares  and  mouth,  it  invades  the  bones,  giving  rise  to 
terrible  deformity.  But  the  lymphatic  glands  remain  unaifected. 
Sometimes  the  disease  runs  a  rapid  course,  and  is  very  destructire  ;  it 
has  then  been  designated  by  those  who  delight  in  the  multiplicity  of 
Latin  names,  L.  vorax. 

Other  forms  of  Lupus  exhibit  somewhat  differential  characters. 
Luptis  non-exedens  also  appears  as  a  small  tubercle,  but  of  a  reddish- 
yellow  or  pale  amber  colour,  and  semi-transparent  aspect ;  looking  like 
a  drop  of  jelly  beneath  the  cuticle.  Such  a  tubercle  is  singularly  pain- 
less and  inert;  being  attended  perhaps  with  only  a  pricking  or  itching 
sensation,  and  remaining  stationary  for  months.  The  cuticle  over  this 
tubercle  desquamates  or  cracks,  and  a  little  oozing  of  an  ichorous  fluid 
forms  a  thin  brown  crust.  Fresh  tubercles  arise  around,  which  unite 
perhaps  into  a  confluent  patch,  having  a  circular  or  crescentic  shape  ; 
and  this  spreads  and  enlarges  with  the  circumferential  production  of 
other  tubercles.  The  centre  of  such  a  patch  becomes  flattened  and 
depressed,  the  border  receding  around  ;  presenting  a  white  cicatricial 
appearance.  Sometimes,  however,  the  patch  breaks  up,  in  parts  ;  the 
tubercles  subside  here  and  there,  leaving  clear  spaces,  with  tubercles 
scattered  irregularly  over  the  remaining  portions  of  the  surface.  Some- 
times, also,  the  tubercular  origin  of  the  disease  is  manifest  throughout 
its  course,  and  sometimes  this  character  entirely  disappears.  But  no 
ulceration  takes  place,  as  in  lupus  exedens,  and  less  destruction  of 
tissue  ;  for  the  disease  spreads,  not  in  depth,  but  through  the  skin, 
which  is  replaced  by  the  gelatinous  new- formation ;  its  absorption 
leaving  a  white  cicatrix,  permanent  for  life,  on  a  part  where  no  lesion 
of  continuity  has  occurred,  not  even  an  abrasion  of  the  cuticle.  The 
parts  attacked  are  also  somewhat  different  in  this  variety  of  lupus  ;  it 
usually  begins  on  the  cheek  or  upper  lip,  perhaps  on  the  lobe  of  the 
ear,  and  less  often  on  the  nose.  But  the  resulting  deformity,  owing 
to  absorption  of  the  skin  siibstance  and  the  white  cicatricial  appearance, 
is  often  considerable.  Thus,  the  tip  of  the  nose  is  pointed,  and  the  alge 
are  drawn  up ;  the  upper  lip  being*  raised  so  as  to  show  the  teeth,  and 
the  lower  eyelids  depressed,  exposing  the  eyes.  The  cicatrix  itself  has 
a  dead  white  and  polished  aspect ;  its  surface  lies  rather  below  the  level 
of  the  surrounding  skin,  and  is  beseamed  with  white  ridges  or  bands. 
This  residuum  integument  has  also  lost  the  natural  sensibility  of  true 
skin.  Lupus  erytliematosus  differs  in  being  non-tubercular,  as  well 
as  in  not  proceeding-  to  iilceration.  Commonly  occurring  on  the  nose, 
or  some  part  of  the  face,  the  disease  appears  as  a  patch,  of  small  size 
andirregular  shape,  but  well-defined  redness  ;  the  centre  becomes  coated 
with  a  diy  cuticle,  but  the  patch  remains  for  a  long"  while  unchanged  ; 
and  it  terminates  in  a  dry  atrophied  surface,  or  in  a  white  depressed 
cicatrix,  resulting  from  absorption  of  the  true  skin  beneath  the  cuticle. 
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This  variety  of  lupus  is  sometimes  associated  with  the  non-exedens,  as 
a  sequel  of  that  form,  of  the  disease.  And  sim.ilar  lupoid  erythematous 
spots  may  be  found  on  the  fingers,  looking,  at  first  sight,  like  chilblains. 

The  diagnosis  of  lupus,  in  any  form,  is  important,  lest  the  disease 
should  be  mistaken  for  syphilitic  eruptions  of  a  tubercular  and  ulcer- 
ative, or  an  erythematous  character.  But  the  scrofulous  constitution 
of  the  patient,  with  perhaps  the  co-existence  of  other  strumous  affec- 
tions, will  indicate  the  presence  of  lupus  ;  while  the  association  of 
syphilitic  affections,  coupled  with  the  history  of  syphilis,  would  refer 
the  skin-eruption  to  that  disease.  This  method  of  diagnosis,  by  having 
regard  to  the  constitutional  condition,  is  more  certain  than  any  attempt 
to  distinguish  the  local  foi'ms  of  these  two  diseases.  Lupus  is  met  with, 
more  often,  in  young  persons  from  fifteen  to  thirty  years  of  age  ;  some- 
times even  in  children  ;  and  more  frequently  in  females.  The  fair  and 
delicate,  or  ruddy  and  healthy,  appearance  of  the  strumous  patient  con- 
trasts, indeed,  sadly  with  the  disfigurement  which  frequently  results  ; 
but  the  aspect  of  youth  and  beauty  differs  also  from  the  sallow,  wan 
cachexia  of  advanced  syphilis.  The  diagnostic  characters  of  the  Lupoid 
Ulcer  as  compared  with  those  of  Cancer  Ulcer  are  described  in  connec- 
tion with  Ulcbes. 

Treatment. — Constitutional  measures  are  more  remedial  than  topical 
applications,  in  the  treatment  of  any  form  of  Lupus.  The  general  health 
must  be  renovated  ;  assimilation  and  nutrition,  more  especially,  should 
be  improved  by  means  of  iron,  quinine,  iodine,  and  cod-liver  oil — the 
former  medicinal  agents  being  administered  in  such  preparations  as 
may  seem  to  have  the  most  beneficial  effect.  Thus,  the  syrup  of  the 
iodide  of  iron,  with  the  sulphate  of  quinine,  are  generally  the  most 
efficacious  ;  and,  in  children,  the  siiperphosphate  of  iron  is  often  most 
valuable.  Arsenic  may  be  tried,  when  other  remedies  fail;  and,  when 
a  syphilitic  taint  is  suspected,  iodide  of  potassium,  and  mercury,  may 
be  resorted  to  with  advantage.  The  hygienic  resources  of  air  and 
exercise,  with  baths  and  warm  clothing,  to  promote  the  circulation  in 
the  skin,  must  never  be  overlooked.  Turning  our  attention  to  local 
applications ;  in  the  early  stages  of  lupus,  as  a  tubercular  affection  or 
an  erythematous  patch,  the  disease  may  perhaps  yield  under  stimulation, 
conjoined  with  constitutional  treatment.  Different  Surgeons  prefer 
various  remedies ;  such  as  a  solution  of  niti-ate  of  silver,  ten  grains 
to  the  ounce  ;  or  of  cantharides  in  acetic  acid;  the  benzoated  oxide  of 
zinc  ointment;  or  iodine  paint.  Ulcei'ative  lupus  should  be  subjected 
to  cauterization,  fi'eely  and  decidedly  applied  to  the  ulcer.  Here,  again, 
various  caustics  may  be  used:  strong  nitric  acid,  the  acid  nitrate  of 
mercury,  potassa  fusa,  or  chloride  of  zinc.  I  employ  the  latter,  mixed 
with  an  equal  part  of  flour,  forming  a  paste.  Or  the  Vienna  paste  is  a 
good  preparation  ;  consisting  of  equal  parts  of  quicklime  and  potassa 
cum  calce,  mixed  up  with  spirits  of  wdne.  In  using  these  powerful 
caustics,  and  particularly  to  such  a  part  as  the  nose  or  cheek,  the  sur- 
rounding skin  must  be  protected  by  a  piece  of  plaster,  with  a  hole  for 
the  ulcer;  and  while  the  zinc  paste  may  be  allowed  to  do  its  work  in 
the  course  of  six  or  eight  hours,  the  Vienna  compound  should  be 
removed  after  ten  or  fifteen  minutes,  as  it  induces  serious  constitutional 
irritation.  On  removing  the  caustic,  a  poultice  is  applied.  In  the  non- 
exedens  and  the  erythematous  forms  of  lupus,  cauterization  is  equally 
necessary  ;    but  the  destruction   of  tissue  need  not   extend    so  deep. 
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Hence,  strong  solutions  of  caustic  potash  will  generally  answer  the 
purpose. 

Restoration  of  the  lost  portion  of  the  nose  or  cheek  forms  part  of 
the  Plastic  Surgery  of  the  Face. 

Rodent  ulcer,  as  aifecting  the  nose,  is  allied  to  Lupus  exedens,  or 
perhaps  to  Epithelial  Cancer ;  and  similar  treatment  may  be  adopted. 
This  disease  is  specially  described  in  connection  with  the  general 
consideration  of  Ulcers. 

(4.)  Sypliilitic  Ulcer  of  the  nose  differs  fi^om  the  lupoid  and  can- 
cerous forms  of  ulcer.  It  usually  attacks  the  ala  or  the  tip  of  the  nose, 
and  commences  as  a  small  pimple,  red,  hard,  and  somewhat  painful, 
which  suppurates  and  opens  into  an  ulcer.  Sometimes,  the  skin  over 
the  fibro-cartilages  inflames  and  gives  way,  by  a  crack  or  fissure.  Thus 
far  there  is  nothing  characteristic.  But  the  resulting  ulcer  has  an 
irregular,  fringed  margin.  The  discharge  is  ichorous  and  encrusting  ; 
the  ulcer,  at  the  same  time,  eating  away  beneath.  A  faint  blush 
surrounds  the  ulcer.  These  appearances  must,  however,  be  taken  in 
connection  with  other  present  or  past  manifestations  of  constitutional 
syphilis,  to  complete  the  diagnosis. 

The  treatment  is  that  of  secondary  syphilis.  Mr.  Ure  found  iodide 
of  potassium — when  mercury  had  been  previously  given — most  effica- 
cious, in  conjunction  with  a  lotion  of  bichloride  of  mercury,  a  grain 
and  a  half  to  the  ounce  of  water.  Under  this  treatment,  an  ulcerated 
patch  soon  healed,  which  had  extended  from  the  ala  to  the  tip  of  the 
nose,  and  which  was  of  fifteen  months'  standing. 

(5.)  Ncevus,  as  sometimes  met  with  in  the  skin  of  the  nose,  offers 
no  peculiarities  ;  the  vascular  growth  presents  the  same  appearances 
as  in  other  parts,  and  the  same  methods  of  removal  are  available.  But 
it  is  very  desirable  to  preserve  the  skin  so  as  to  prevent  disfigurement. 
A  purplish  patch  will  often  yield  to  cauterization,  by  touching  it  with 
nitric  acid  ;  and  deeper-seated  neeviis  may  be  removed  by  subcutaneous 
ligature. 

Nasal  Fossj;. — (1.)  Ozcena  or  BMnorrhofia. — A  muco-purulent  or 
sanious  discharge,  having  a  fetid  odour,  yellowish  or  greenish  colour, 
and  coming  from  one  or  both  nostrils.  Proceeding  from  the  mucous 
membrane  lining  the  nasal  f  ossse — here  nained  pituitary  or  Schneiderian 
membrane — this  discharge  is  symptoinatic  of  various  ulcerations  of  that 
membrane,  involving  perhaps  the  bones  forming  the  fossse.  Thus  may 
be  recognized  Catarrhal  Ozsena,  which  sometimes  accompanies  chronic 
catarrh ;  Scrofulous  Ozsena  ;  and  Sypliilitic  Ozsena.  The  diagnosis  must 
be  mainly  determined  by  the  concomitant  and  antecedent  constitutional 
condition.  Impaction  of  a  foreign  body  in  the  nasal  fossa  will  at 
length  give  rise  to  an  ulcerative  discharge.  Injury  to  the  nose  is 
occasionally  followed  by  ozeena.  One  of  the  worst  cases  of  oztena  I 
ever  saw  was  the  result  of  contusion  of  the  bridge  of  the  nose, 
apparently  without  any  syphilitic  taint  or  other  constitutionally  pre- 
disposing cause.  The  nose  often  has  a  broad  and  flattened  appearance 
— the  nez  ecrase  of  French  authors. 

Ozgena  commences  in  infancy  or  in  adolescence,  and  in  either  case 
frequently  lasts  through  life.  It  has  been  known  to  subside  when 
menstruation  is  established,  or  after  childbirth.  But  it  is  rarely 
cured,  excepting  at  its  outset,  and  that  in  young  subjects. 

Treatment. — Various  stimulant  and  astringent  applications  may  be 
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used  with  advantage  to  modify  the  vitality  of  the  pituitary  membrane  ; 
such  as  very  dilute  solutions  of  nitrate  of  silver,  sulphate  of  copper, 
and  chloride  of  zine.  Professor  Gross  recommends  an  injection  of 
three  grains  of  tannin  with  a  quarter  of  a  grain  of  sulphate  of  copper 
to  an  ounce  of  distilled  water.  Deodorizing  injections  must  be  used  to 
correct  the  stench  ;  such  are  chlorinated  solutions,  and  dilute  solutions 
of  ereasote,  carbolic  acid,  or  permanganate  of  potash.  Trousseau 
extols  the  insufflation  of  calomel,  conjoined  with  an  injection  of  bichlo- 
ride of  mercury.  In  ozsena  which  has  persisted  for  a  period  of  years, 
and  is  attended  Avith  superficial  erosion  of  the  mucous  membrane, 
Mr.  Tire  has  prescribed  with  advantage  a  liniment  of  fifteen  grains  of 
chloride  of  zinc  and  one  ounce  of  olive  oil,  which  is  to  be  pencilled 
over  the  affected  part,  once  a  day.  A  peculiar  caustic-holder  has  been 
devised  by  Cazenove  for  applying  nitrate  of  silver  in  ozasna. 

A  7vatery  discharge  from  the  nose  has  been  known  to  occur,  in  cases 
related  by  Brodie  and  Paget ;  and  being  associated  with  head-injury, 
this  discbarge  seemed  to  be  due  to  the  escape  of  cerebro-spinal  fluid. 
But  the  dribbling  was  stopped  by  astringent  injections  of  sulphate  of 
zinc  solution.  In  Sir  James  Paget's  case,  the  patient  having  died 
from  meningitis,  chiefly  affecting  the  frontal  lobes,  no  communication 
was  found  between  the  nasal  fossEe  and  the  subarachnoid  space ;  but 
the  discharge  was  apparently  referable  to  polypoid  growths  in  the  left 
antrum — the  dropping  having  issued  from  the  left  nostril. 

Abscess,  ^dceration,  caries,  and  necrosis  in  the  nasal  fossee,  are  all 
intimately  connected  with  ozffina,  and  scarcely  require  a  separate  notice. 

Abscess  forms  most  frequently  on  the  septum  nasi,  and  is  often 
associated  with  a  scrofulous  taint  in  the  constitution ;  the  presence  of 
an  exanthematous  fever,  as  small-pox,  measles,  scarlatina ;  or  with 
injury  to  the  integument — a  wound  situated  near  the  lower  end  of  the 
nasal  bones.  The  integument  becomes  oedematous  and  tender,  the 
pituitary  membrane  inflamed  throughout,  and  the  portion  covering 
the  septum  is  uniformly  turgid.  Matter  forms,  and  a  pi'ominent,  red, 
shining,  and  fluctuating  swelling  in  one  or  both  nostrils,  obstructing 
the  passage.  Pain  extends  up  the  nose  to  the  frontal  sinuses,  and  the 
swelling  enlarges  downwards,  protruding  the  upper  lip.  Abscess  in 
both  nostrils  usually  communicates  through  the  septum.  The  treatment 
is  simply  that  of  any  other  abscess.  An  early  incision,  and  so  as  to 
give  free  vent  to  the  pus,  affords  great  relief.  The  opening  must  be 
maintained,  lest  the  matter  reaccumulate.  The  discharge,  at  first  sero- 
purulent,  assumes  a  glairy  consistence.  A  cyst,  possibly,  in  the  nasal 
mucous  membrane,  or  bulging  through  the  thin  wall  of  the  antrum, 
might  be  mistaken  for  abscess. 

Chronic  abscess  of  the  septum  is  very  insidious.  Destruction  of 
the  bones,  cartilages,  or  both,  not  uncommonly  results,  and  even  after 
apparent  cure  of  the  abscess. 

Ulceration  occurs  in  any  part  of  the  nasal  fossa,  but  mostly  at  the 
angle  of  the  ala  and  septum,  or  between  the  ala  and  tip.  Any  such 
ulcer  is  very  painful  and  chronic.  The  treatment  consists  in  the  appli- 
cation of  white  precipitate  ointment,  an  excellent  remedy;  or  perhaps 
citrine  ointment  or  nitrate  of  silver.  General  remedial  measures  must 
have  regard  to  the  constitutional  condition. 

Various  species  of  Ulcers  are  met  with,  occasionally,  within  the 
nasal  fossae.     Mr.  Spencer  Watson,  in  his  treatise  on  Diseases  of  the 
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Kose,  enumerates — erosive  Syphilitic  Ulcers  ;  Lupoid  Ulcer ;  Ecze- 
matous  Ulcer  ;  Scorbutic  Ulcer ;  Ulceration  in  Glanders  ;  in  the  sequel 
of  Fevers,  as  measles,  scarlatina,  small-pox,  and  typhus  ;  in  paralysis 
of  the  fifth  pair  of  Nerves ;  Ulceration  of  traumatic  orgin,  and  from 
foreign  bodies  in  the  fossae.  The  diagnosis  and  treatment  of  these 
iutra-nasal  ulcerative  affections  form  part  of  the  general  consideration 
of  the  diseases  to  which  they  relate. 

Caries  and  necrosis  may  affect  any  of  the  bones  forming  the  nasal 
fossse  ;  but  here,  again,  the  septum  more  especially,  leading  perhaps  to 
perforation.  The  nasal  bones  participating,  a  marked  flattening  of  the 
nose  is  produced,  as  the  bridge  sinks  in  the  course  of  destruction. 
Such  may  be  the  result  of  syphilitic  ozasna.  The  only  special  treatment 
is  the  removal  of  the  dead  portions  of  bone  with  polypus-forceps. 

(2.)  Thickening  of  the  Schneiderian  Memhrane. — This  state  of  the 
nasal  mucous  membrane  not  uncommonly  occurs  throughout  the  whole 
extent  of  the  fossa,  and  in  both  nostrils ;  frequently  the  thickening  or 
hypertrophy  is  limited  to  the  portion  of  mucous  membrane  underneath 
the  inferior  spongy  bone.  But  here  the  membrane  is  naturally  thick, 
as  KoUiker  points  out,  owing  to  its  glandular  character  and  abundant, 
almost  cavernous,  venous  plexuses. 

Symptoms. — The  affection  causes  uneasy  breathing,  especially  during 
cold  and  damp  weather ;  there  is  also  perceptible  swelling  in  the  nostril, 
resembling  polypus  ;  but  it  is  of  a  deeper  red  colour — never  greyish, 
and  not  pedunculated.  It  may  also,  unlike  polypus,  be  situated  on  the 
septum  nasi.  These  appearances  were  well  marked  in  a  case  which 
came  under  my  notice  many  years  ago  ;  and  in  that  instance  the  lower 
part  of  the  nose  was  bent  to  the  side  opposite  to  the  thickening, 
thereby  exposing  its  characters  more  clearly. 

Thickening  of  the  membrane,  as  thus  described,  may  arise  spon- 
taneously, or  follow  chronic  coryza.  This  latter  is  an  inflammatory 
affection  of  the  Schneiderian  membrane,  in  a  chronic  state,  and  dis- 
tinguished by  a  thin,  acrid,  ichorous  discharge  from  the  nostrils.  It 
may  be  catarrhal,  or  have  a  syphilitic  or  scrofulous  constitutional 
origin. 

Treatment. — The  topical  applications  of  astringents,  by  means  of  the 
injections  already  noticed  with  reference  to  ozeena,  will  probably  reduce 
chronic  thickening  of  the  membrane  and  restrain  any  coryzal  discharge. 
But  these  measures  must  be  supported  by  appropriate  constitutional 
treatment,  as  also  requisite  in  the  various  forms  of  ozgena. 

(3.)  Polypus. — Tumours  of  very  different  kinds  growing  within  the 
nostrils,  are  associated  under  the  common  term  "nasal  polypi."  They 
agree  only  in  being  pedunculated,  and  as  obstructing,  more  or  less 
completely,  the  nasal  passages.  Their  structural  differences  and  dis- 
tinctive characters  are  as  follow. 

Gelatinous  or  Mucous  polypus — the  ordinary  form  of  growth.  This 
is  a  soft,  pulpy,  slightly  elastic  tumour,  of  a  greyish-brown  colour, 
somewhat  translucent,  and  lobulated,  attached  by  a  pedicle  to  the 
mucous  membrane.  It  consists  of  the  elements  of  this  membrane, — a 
fibro-cellular  texture,  having  a  glandular  structure,  covered  with  ciliated 
epithelium  ;  it  is  slightly  vascular,  and  more  so  at  the  root  of  the  tumour. 
It  is  attached,  commonly,  to  the  middle  spongy  bone  or  middle  meatus, 
extending  perhaps  an  inch  from  before  backwards  (Fig.  747)  ;  some- 
times growing  from  the  other  turbinate  and  ethmoid  bones  ;  occasionally 
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Fig.  747. 


from  the  roof  of  the  nares,  or  even  from  the  frontal  sinu.ses  or  antrum  ; 
never  from  the  septum.  More  than  one  polypus  usually  forms  at  the 
same  time ;  and,  several  co-existing,  each  has  a  distinct  pedunciilar 

attachment.  But  the  lowest  or  most 
anterior  readily  presents  downwai-ds 
in  the  open  nostz'il,  Avhile  the  others 
are  concealed  and.  compressed ;  one 
overlying  another  or  others,  like  toad- 
stools in  tlieir  growth.  Polypi  may 
form  in  both  nares  simultaneou.sly. 

The  growth  increases  in  size  rather 
slowly  and  gradually,  restricted,  pro- 
bably, by  the  osseous  boundaries  of 
the  nares.  Occupying,  and  more  or 
less  completely  blocking  up  the  pas- 
sage, the  tumour  may  come  forwards 
to  and  through  tlie  nostril,  or  extend 
backwards  over  the  soft  palate  to 
the  fauces,  and  hang  down  into  the 
pharynx.  The  bones  and  cartilages 
seldom  become  diseased,  but  displaced;  thus  enlarging  the  nasal  fossa, 
and  resulting  in  considerable  expansion  of  the  nose.  Having  a  suc- 
culent character,  owing  to  its  cellular  structure,  this  species  of  polypus 
is  hygrometric  ;  diminishing  in  dry,  warm  weather,  and  increasing  and 
becoming  plump,  or  even  proti'uding,  in  moist  weather.  It  may  occur 
at  any  period  of  life,  but  it  is  most  common  in  adults. 

The  symptoms  are— a  sense  of  stuffing  in  the  nostril,  as  if  proceeding 
from  a  constant  cold  in  the  head,  and  which  varies  with  the  state  of  the 
weather.  A  thin  mucous  discharge  from  the  nose,  and  fits  of  sneezing, 
complete  the  illusion.  Respiration  through  the  nares  becomes  embar- 
rassed more  and  more,  the  patient  breathing  with  his  mouth  open,  and 
sleeping  thus  with  his  head  thrown  back,  snoring  loudly.  The  voice 
acquires  a  nasal  twang,  is  indistinct  and  snuffling  ;  and  the  special 
senses,  connected  with  surrounding  organs,  become  affected  by  the 
polypoid  growth.  Smell  and  taste  are  impaired  or  lost.  Deafness 
ensues,  due,  as  Mr.  Toynbee  states,  to  a  co-existent  thickening  of  the 
membrana  tympani.  In  addition  to  symptoms,  cevi&\T\  plienomena  may 
be  elicited.  On  stopping  the  free  or  partially  free  nostril,  by  pressing 
that  side  of  the  nose  with  the  finger,  the  patient  cannot  breathe  through 
the  affected  nostril,  or  imperfectly,  the  air  being  expressed  by  a  forcible 
effort,  ^vith  a  whizzing  or  singing  sound.  The  patient  then  feels  some- 
thing shifting  its  place  to  and  fro  in  the  nasal  cavity,  and  the  Surgeon 
hears  a  peculiar  noise,  like,  as  Dupuytren  compared  it,  to  the  flapping 
of  a  flag.  Sometimes  the  polypus  thus  descends  into  sight.  On  direct- 
ing the  patient's  head  backwards,  the  polypus  will  be  seen,  or  brought 
into  view  by  dilating  the  nostril  a  little  with  a  bivalve  nasal  speculum  ; 
and  the  tumour  is  observed  to  have  the  characteristic  appearances 
already  mentioned.  Ultimately,  the  nose  acquires  a  peculiar  broad, 
laterally  dilated,  or /rogr-Jaoet^  aspect ;  giving  a  singularly  heavy,  stupid 
expression  to  the  upper  part  of  the  face. 

Diagnosis. — Gelatinous  polypus  must  be  distinguished  from  common 
catarrhal  coryza,  from  thickening  of  the  mucous  membrane  covering 
the  middle  spongy  bone,  from  displacement  of  the  septum  to  one  side. 
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from  abscess  of  the  septum,  and  from  an  extraneous  body,  as  a  frait- 
stone  or  a  nasal  calculus.  Certain  other  polypoid  growths  are  also 
liable  to  form  in  the  nasal  fossa,  but  these  may  be  diagnosed  chiefly 
by  their  special  characters. 

Fibrous  polypios  presents  a  firm  resistant  tumour,  instead  of  a  soft, 
elastic  substance  like  an  oyster ;  and  which  does  not  vary  in  size  with 
hygrometric  changes.  It  is  more  broadly  pedunculated,  and  springs 
from  the  periosteum  beneath  the  miicous  membrane.  Its  structure  is 
essentially  fibrous,  and  much  more  vascular  than  gelatinous  polypus. 
Sometimes,  according  to  H.  Cloquet,  it  becomes  encrusted  with  phos- 
phate of  lime,  and  partially  ossified.  It  may  spring  from  the  septum, 
and  is  usually  solitary. 

This  species  of  polypus  grows  more  rapidly,  attains  a  larger  size, 
and,  owing  to  its  higher  vascularity,  has  a  greater  tendency  to  bleed. 
Increasing  in  size,  the  tumour  causes  greater  displacement  of  the  sur- 
rounding bones  in  the  nasal  fossa — as  deviation  of  the  septum,  depres- 
sion of  the  palate,  projection  of  the  nasal  bones;  or  it  extends  backwards 
and  is  prolonged  into  the  pharynx.  It  is  also  apt  to  send  offsets  into 
the  various  sinuses,  in  the  frontal,  ethmoid,  and  superior  maxillary 
bones,  thus  appearing  in  situations  where  little  expected,  as  in  the 
pterygo- maxillary  fossa,  or  in  the  orbifc  through  an  aperture  formed  in 
its  inner  wall. 

All  the  syviptoms  due  to  the  presence  of  a  tumour  in  the  nasal  fossa 
are  much  more  aggravated.  The  Surgeon  should,  however,  remember 
the  possibility  of  a  polypoid  growth  springing  from  within  the  cranium, 
the  frontal  sinus,  or  the  maxillary  antrum,  and  making  its  appearance 
in  the  nasal  fossa. 

Malignant  or  Cancerous  polypus. — This,  the  third  species  of  polypoid 
growth,  is  a  soft  tumour,  of  a  deep  red  or  dark  purple  coloiir,  prone  to 
bleed,  and  painful ;  fixed  to  the  bone,  and  springing,  perhaps,  from  a 
greater  depth,  within  the  cranial  or  sphenoidal  cells.  The  nasal  portion 
may  be  only  the  external  protrusion  of  a  deep-seated  medullary  tumour. 
Growing  rapidly,  with  great  expansion  of  the  nostril,  it  tends  to  pro- 
trude through  the  nasal  or  lachrymal  bones,  and  frequently  displaces 
the  eye.  It  discharges  a  fetid,  bloody,  ichorous  fluid ;  while  repeated 
haemorrhage,  and  acute,  lancinating  pains,  striking  up  into  the  root  of 
the  nose  and  forehead,  accompany  the  development  of  this  species  of 
polypus,  and  reduce  the  patient's  strength  to  the  last  extremity.  The 
disease  occurs  only  in  adults  or  in  advanced  life. 

Teeatment. — The  three  species  of  polypus,  above  described  and 
contrasted,  are  incurable  by  any  known  medicinal  treatment,  whether 
local  or  constitutional.  Removal  by  operation  is  the  only  resource, 
but  the  different  species  of  tumour  are  thus  removable  with  very 
different  degrees  of  facility,  and  probability  of  non-recurrence. 

Gelatinotis  polypus  may  perhaps  be  withered  by  the  influence  of 
astringents  ;  especially  powdered  tannin,  which  may  be  blown  into  the 
nostril  through  a  quill,  or  other  small  tube.  Very  rarely,  the  polypus 
separates,  and  is  expelled  spontaneously  ;  and  its  ejection  has  been  known 
to  happen,  after  the  repeated  application  of  strong  stimulant  injections, 
by  sloughing  of  the  tumour.  But  this  would  be  an  uncertain  and 
incomplete  result,  and  probably  followed  by  recurrence  of  the 
growth. 

This  species  of  polypus  is  usually  extracted  with  forceps,  by  a  com- 
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Fig.  749. 


bined  movement  of  pulling  and  twisting.  Forceps  having  rather  long, 
sermted  blades,  to  hold  securely — nasal  polypus-forceps  (Fig.  748) — are 
used  for  the  extraction,  the  instrument  being  made  of  sufficient  length, 
slender,  and  straight,  or  slightly  curved,  according  to  the  situation  of 
the  polypus.  The  neck  of  the  polypus  is  first  clearly  ascertained  by 
running  a  probe  round  the  tumour,  above  and  below  the  middle  spongy 
bone,  or  its  peduncular  attachment  elsewhere.  Then — the  patient 
sitting  facing  the  light — the  Surgeon,  standing  in  front,  elevates  the 
tip  of  the  nose  with  his  thumb  to  gain  as  good  a  view  as  possible 
of  the  polypus ;  he  introduces  the  forceps  closed  into  the  nostril,  and 
approaching  the  pedicle,  opens  the  blades  just  sufficiently  to  slide  one 
above  and  the  other  beloAV,  and  securely  grasps  the  pedicle.  A  little 
movement  of  the  hand  will  convey  the  feeling  of  attachment,  while  the 
goft,  ^^elding  texture  of  the  polypoid  pedicle,  in  closing  the  blades 
of  the  forceps,  further  gives  assurance  that  the  spongy  bone,  a  crack- 
ling texture,  has  not  been 
seized.  By  a  gentle  pull  and 
j  ex-king  twist  with  the  instru- 
ment, the  polypus  is  detached 
and  withdrawn  from  the  nos- 
tril. Several  polypi  may  suc- 
cessively be  removed  in  like 
manner,  care  having  been  taken 
to  distinctly  feel  the  pedun- 
cular attachment  before  at- 
tempting to  extract  the  growth. 
This  method  of  extraction 
is  attended  with  considerable 
pain,  and  not  inconsidei*able 
haemorrhage ;  the  latter  often 
compellingthe  Surgeon  to  post- 
poneany  further  removal  of  the 
polypi,  to  a  second  and  a  third 
sitting.  Moreover,  even  with 
due  precaution  in  tearing  away 
a  gelatinous  polypus,  its  soft 
consistence  yields,  and  the  tu- 
mour is  apt  to  come  away  piecemeal ;  or  the  delicate  spongy  bone  or  other 
basis  of  mucous  attachment  is  liable  to  be  injured,  and  it  has  even  been 
urged  that  the  separation  of  a  small  scale  of  bone  with  the  pedicle 
will  more  effectually  prevent  the  return  of  the  growth.  This  is 
obviously  a  pathological  error  respectiiig  the  nature  of  the  ordinary 
mucous  or  gelatinous  form  of  poly|Dus  ;  and  any  extraction  of  bone 
should  be  regarded  as  a  misadventure  in  the  operation,  which  will 
probably  be  followed  by  caries  of  the  exposed  osseous  surface. 

Having  regard  to  all  these  considerations,  the  practical  importance 
of  which  I  had  often  experienced,  I,  some  years  since,  devised  a  forceps 
which  cuts  and  holds  the  pedicle.  The  '''polypus  scissor-forceps  " 
(Fig.  749),  as  this  insti-ument  is  named,  combines  scissors  and  rasped 
forceps,  one  edge  of  either  blade  being  that  of  an  ordinary  scissors,  the 
other  broad  and  rasped.  This  instrument  is,  in  fact,  an  adaptation  of 
the  gi'ape  or  flower  scissors,  commonly  used  in  conservatories.  By 
means  of  the  scissor-forceps,  I  have  removed  nasal  polypi  in  a  large 
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number  of  cases,  with,  comparatively  little  pain  and  hgemorrhage ;  and 
never,  so  far  as  I  have  been  able  to  ascertain,  has  there  been  any 
return  of  the  growth,  months  or  years  after  the  operation. 

Ligature  is  chiefly  appropriate  when  polypus  passes  through  the 
posterior  nares,  and  hangs  down  in  the  pharynx — -naso-pharyngeal 
polypus.  The  object  of  the  operation  by  ligature  is  to  accomplish 
strangulation,  and  separation  of  the  polypus  in  the  form  of  a  slough. 
Accordingly,  a  loop  of  firm  w^hipcord,  catgut,  or  silver  wire,  is  passed 
through  the  nostril  into  the  pharynx,  and  expanded  under  the  poly- 
pus, and  drawn  up  around  the  peduncle,  this  noosing  procedure  being 
aided  by  introducing  the  forefinger  into  the  mouth.  The  ends  of  the 
cord,  at  the  nostrils,  are  passed  through  a  slender,  double  cannula, 
which  is  then  slid  along  upon  them  through  the  nares  to  the  polypus, 
when,  by  tightening  and  securing  the  ends  of  cords  to  the  rings  at  the 
nasal  extremity  of  the  cannula,  the  peduncle  of  the  polypus  is 
strangled.  The  cannula  may  be  introduced  threaded  with  the  whip- 
cord, if  this  seem  to  be  a  more  easy  way  of  passing  the  loop.  The 
cord  must  be  tightened,  through  the  cannula,  fi-om  day  to  day,  until 
separation  of  the  tumour  is  effected.  Sir  W.  Fergusson  recommends 
separating  the  tumour  at  once,  when  this  can  be  safely  done,  rather 
than  allowing  it  to  slough  away.     Hiltou's  snare  instrument  (Fig.  750)- 

FiG.  750. 


may  be  used  for  immediate  strangulation  and  removal  of  a  polypus, 
whether  within  the  nasal  fossa,  or  pendent  in  the  pharynx.  In  either 
modification  of  this  operation,  care  must  be  taken,  lest  the  tumour 
drop  into  the  lower  part  of  the  pharynx  or  over  the  larynx,  and  cause 
suffocation  ;  and  during  the  process  of  sloughing'-separation,  the  head 
should  be  inclined  forwards  to  avoid  the  risk  of  fatal  systemic  infec- 
tion fi^om  the  morbid  secretion,  a  result  which  has  actually  occurred. 

Occasionally,  it  may  be  necessary  to  slit  up  the  ala  of  the  nostril, 
at  its  junction  with  the  cheek,  in  order  to  gain  access  to  the  root  of 
the  tumour. 

A  buttonhole-like  incision  in  the  soft  palate  has  been  resorted  to  by 
Maissonneuve,  so  as  to  draw  the  polypus  through  the  opening  into  the 
mouth,  where  it  can  be  ligatured  or  cut  off  with  the  knife.  The  direc- 
tion of  the  button- hole  is  froru  before  backwards,  and  the  great  elasticity 
of  the  soft  palate  readily  allows  the  polypus  to  pass  through  a  com- 
paratively small  opening,  which  also  generally  closes  without  the  aid 
-of  suture.  This  procedure — the  boutonniere  palatine — has  yielded  the 
jnost  satisfactory  results  in  the  hands  of  M.  Maissonneuve. 

A  general  clearance  of  the  nares  has  been  effected  by  drawing  a  plug 
from  behind  forwards — a  brushing  mode  of  extraction,  suggested,  I 
believe,  by  Dr.  M'Ruer,  an  American  physician,  who  highly  extols  it. 
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A  piece  of  catgut  is  introduced,  through  the  nostrils  into  the  mouth,  to 
which  is  fastened  a  piece  of  soft  and  diy  sponge,  corresponding  in  size, 
when  firmly  compressed,  to  the  narrowest  part  of  the  nasal  passage  ;  it 
is  then  drawn  gently  forwards  through  the  nose.  In  at  least  ten  cases, 
all  the  adventitious  growths  were  thus  brought  away. 

Fibrous  polypus  may,  perhaps,  be  extracted  with  forceps,  or  tied 
when  pedunculate.  Excision  has  succeeded  in  broader-based  and 
larger-sized  polypi  of  this  kind. 

Operations. — Various  operative  procedures  for  the  removal  of 
naso-pharyngeal  polypi,  by  excision,  have  been  proposed  and  practised 
with  more  or  less  success. 

(1.)  Nelaton's  palatine  operation  consists  in  the  removal  of  a 
polypus  through  an  opening  in  the  roof  of  the  mouth.  An  incision  is 
made,  longitudinally,  in  the  middle  line,  dividing  the  soft  palate 
entirelv,  and  through  the  mucous  membrane  of  the  posterior  half  of 
the  hard  palate.  From  the  anterior  end  of  this  incision,  a  bifurcation 
is  continued  to  the  alveolar  margin  of  the  jaw.  The  lateral  portions 
of  mucous  membrane  and  periosteum  are  to  be  detached  and  reflected 
outwards.  Then,  the  hard  palate  laid  bare,  is  perforated  and  removed 
by  forceps  or  chisel.  On  dividing  the  periosteum  and  mucous  mem- 
brane in  the  middle  line,  the  floor  of  the  nasal  fossse  is  opened,  and 
may  be  more  thoroughly  exposed,  if  necessary,  by  removing  a  portion 
of  the  vomer.  The  peduncle  of  the  naso-pharyngeal  growth  can  thus 
be  reached,  and  complete  excision  effected.  Haemorrhage  is  arrested 
by  the  actual  cautery ;  but  it  is  essential  also  to  destroy  the  root  of 
the  growth.  When  this  has  been  done  completely,  or  by  a  subsequent 
repetition  of  cauterization,  the  flaps  are  replaced  and  united.  The 
operation  may  prove  successful,  and  leave  mastication,  deglutition, 
and  articulation  unimpaired  ;  and  no  external  deformity.  But,  an 
opening  through  the  palate  affords  only  a  limited  access  to  the  root  of 
the  growth ;  and  this  may  extend  beyond  the  nares  to  the  body  of  the 
sphenoid,  and  even  to  the  basilar  process  of  the  occipital  bone.  Thus 
situated,  another  operative  procedure  becomes  necessary,  to  extirpate 
the  polypus,  as  follows  : — 

(2.)  Huguier's  operation  is  designed  to  gain  access  to  a  naso- 
pharyngeal growth  by  partial  detachment  of  the  alveolar  portion  of 
the  maxilla,  and  its  displacement,  followed  by  replacement.  A  pre- 
liminary opening  is  made  in  the  soft  palate,  to  allow  a  ligature — 
passed  through  the  nasal  fossa  by  means  of  Bellocq's  sound — to  be 
drawn  forwards  through  the  mouth.  This  is  used  to  draw  the  portion 
of  bone  downwards,  when  detached.  Then,  an  incision  is  made  from 
the  commissure  of  the  lips  to  the  anterior  border  of  the  masseter 
muscle,  dividing  the  cheek  thus  far.  A  second  is  carried  around  the 
ala  of  the  nose,  downward  through  the  middle  of  the  upper  lip.  The 
flap,  thus  marked,  having  been  raised,  the  antrum  is  sawn  through, 
horizontally,  from  just  above  the  raaxillaiy  tubercle  behind,  to  the 
floor  of  the  nasal  fossa  in  front.  Then,  the  first  incisor  tooth  having 
been  extracted,  the  hard  palate  is  divided  with  the  saw,  on  the  opera- 
tion-side of  the  septum.  Lastly,  the  base  of  the  pterygoid  process  is 
detached  with  cutting-pliers.  The  alveolar  border  of  the  maxilla — 
detached  from  the  bone — is  drawn  downwards  and  outwards.  Space 
being  thus  made  to  get  at  the  peduncle  of  the  polypus,  the  growth  is 
excised,  and  htemorrhage  arrested  by  application  of  the  actual  cautery. 
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The  aBtrum  is  replaced,  and  the  facial  incisions  are  accurately  closed 
with  sutures. 

An  wp-turning  of  the  nose  may  suffice  to  reach  the  base  of  the 
growth ;  simply  by  incision  around  both  alge ;  or  coupled  with 
division  of  the  nasal  process,  and  fore  paii;  of  the  septum. 

(3.)  Excision  of  the  upper  jaw  should  be  resorted  to,  only  when, 
after  rhinoscopic  examination,  it  appears  impossible  otherwise  to  reach 
the  whole  base  of  a  polypoid  naso-pharyngeal  growth. 

In  performing  either  of  these  operations,  the  Surgeon  will,  of 
course,  not  limit  himself  to  the  removal  of  a  highly  vascular  polypus 
by  the  knife ;  the  ecraseur,  or  the  galvanic-wire  cautery,  may  be  used, 
to  avoid  the  risk  of  hsemorrhage. 

Cancerous  polypus  is  perfectly  irremediable  and  uncontrollable  by 
any  surgical  proceeding. 

Papilloma. — Contrasting  with  any  kind  of  nasal  polypus,  a  reddish, 
granular,  and  broad-based  papillary  growth  may  form  within  the 
nostril ;  giving  to  the  mucous  membrane  a  raspberry-looking  appear- 
ance. The  absence  of  any  surrounding  induration  will  distinguish 
such  a  growth  from  epithelioma.  The  surface  is  rather  dry,  than 
disposed  to  much  discharge.  Nasal  papilloma  is  met  with  more  often 
in  youth,  and,  I  think,  in  scrofulous  children^  Its  removal  is  the  only 
sure  treatment ;  either  by  clipping  the  sessile  growth  off  with  scissors 
curved  on  the  flat ;  or  ablation  with  the  galvanic-wire  cautery,  noosed 
around  the  base. 

Tumours  of  the  Septum. — Besides  abscess  of  the  septum,  presenting 
its  characteristic  swelling  as  already  noticed,  certain  tumours,  con- 
taining blood  or  of  a  cartilaginous  consistence,  are  liable  to  form  in 
the  septum  nasi.  The  hloocly  tumour  is  always  the  result  of  injury, 
and  has  the  appearance  of  ecchymosis  in  other  parts  of  the  body.  Ab- 
sorption of  the  exti'avasated  blood  should  be  promoted;  incision 
is  rarely  necessary.  Cartilaginous  tumx)Ur  is  very  uncommon.  Mr. 
Ure  met  with  one  such  case,  and  wherein  he  effected  a  cure  by 
excision;  the  junction  of  the  ala  of  the  nose  with  the  cheek  having 
been  slit  up,  in  order  to  make  room  for  the  application  of  a  gouge 
to  remove  the  tumour.  A  gelatinous  tumour,  of  uncertain  nature, 
sometimes  forms  in  the  septum.  It  may  be  obliterated  by  snipping 
away  a  portion  of  the  wall,  and  cauterizing  the  interior  with  nitrate 
of  silver. 

Calculi  or  EJiinoUtJis. — Calculous  concretions  occasionally  form  in 
the  nasal  cavities ;  usually  in  the  lower  meatus,  or  they  may  originate 
in  the  frontal  sinus  or  in  the  maxillary  sinus,  and  thence  pass  into  the 
nostril.  They  vary  in  size  from  a  date  to  a  hazel-nut,  or  may  com- 
pletely block  up  the  nares,  and  produce  deviation  or  partial  destruction 
of  the  septum.  They  present  an  uneven  surface,  and  are  of  a  black, 
grey,  or  white  aspect.  Sometimes  single,  in  other  cases  multiple, 
nasal  calculi  consist  of  phosphate  and  carbonate  of  lime,  magnesia, 
and  mucus  ;  resembling  other  concretions.  The  nucleus  may  be  an 
extraneous  body,  as  a  cherry-stone,  or  portion  of  a  tooth.  The  cause 
of  these  concretions  is  obscure,  probably  chronic  inflammation  of  the 
Schneiderian  mucous  membrane.  The  treatment  will,  obviously,  be 
the  extraction  of  such  bodies  by  suitable  forceps  or  scoop ;  and  then 
to  allay  irritation. 

Closure  of  the  Nostrils  may  be  congenital,  or  acquired  as  the 
VOL.  It.  z 
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Fig.  751. 


result  of  inflammatory  constrictiou  or  adhesion.  The  ala  of  the  nose 
may  thus  be  joined  to  the  septum  in  consequence  of  ulceration.  Any 
such  impediment  to  respiration  and  speech  can  perhaps  be  overcome 
by  dilatation  with  tents,  gradually  inci'eased  in  size  ;  or  it  will  be 
remediable  by  incision,  followed  by  the  use  of  tents,  in  the  nostril. 

Rhixoscopy,  or  the  visual  examination  of  the  nasal  fossa?,  is  neces- 
sary, in  order  to  gain  an  accurate  knowledge  and  diagnosis  of  many 
diseases  to  which  these  cavities  are  liable,  and  for  the  effectual  appli- 
cation of  topical  remedies. 

Anterior  rhinoscopy,  or  inspection  through  the  anterior  uares,  re- 
quires some  form  of  instrument    for  enlarging  the  aperture  of    the 

nostril,  the  removal  of 
any  discharge  which 
might  obscure  the  vieAV, 
and  a  good  light  directed 
into  the  nasal  cavities. 
The  patient  should  sit 
facing  the  light,  with 
his  head  well  thrown 
back,  while  the  Surgeon 
proceeds  to  make  the 
examination.  By  plac- 
ing the  thumb  on  the 
tip  of  the  nose,  and  up- 
tui'ning  it  slightly,  the 
alae  are  expanded  ;  and 
thus  the  more  superficial 
part  of  the  interior  can 
be  brought  into  view, 
aided  by  a  little  motion 
of  the  nose  fi-om  side  to 
side,  as  one  nostril  or 
the  other  is  inspected. 
Various  expanding  in- 
struments have  been  de- 
vised for  deeper  exami- 
nation. Dr.  Thudichum's  expanding  forceps,  or  Frankel's  instru- 
ment, may  be  introduced ;  both  of  these  having  the  advantage  of 
being  self-i'etentive.  Dr.  Metz's  two-bladed  speculum  admits  also 
of  dilatation  ;  while  for  examining  one  side  of  the  nose,  Mr.  Spencer 
Watson's  single-bladed,  concave  speculum  affords  a  free  and  illu- 
mined view.  Xo  expanding  instruments  should  be  introduced  be- 
yond the  cartilaginous  boundary  of  the  outer  portion  of  the  nose, 
the  only  part  which  can  be  dilated  ;  and  in  passing  beyond  with  a 
speculum,  care  must  be  observed,  and  especially  as  the  vascular  mucous 
membrane  is  apt  to  bleed  and  obscure  the  view.  To  remove  any  dis- 
charge or  encrusted  mucus,  the  act  of  blowing  the  nose  may  prove 
sufl&cient ;  or  it  may  be  requisite  to  inject  tepid  water,  by  means  of  a 
syringe,  or  by  passing  a  stream  through  the  nasal  syphon- douche 
(Fig.  751).  A  bleeding  ulcerated  surface  should  be  cleansed  with 
cold  water,  or  a  weak  solution  of  alum  or  other  astringent.  The 
syphon-tube  consists  of  vulcanized  india-rubber ;  the  nostril  end  is 
provided  with  lateral  apertures,  and  should  tit  the  nostril     The  other 
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end  of  the  tube  is  placed  in  a  jug  of  water,  elevated  above  the  patient's 
head,  at  a  height  according  to  the  force  of  the  current  required. 
Then,  the  water  having  been  sucked  into  the  nozzle,  this  end  is  inserted 
into  the  nostril ;  when,  if  the  patient  bi^eathe  entirely  through  his 
mouth,  the  current  of  water  will  pass  through  the  nasal  fossa,  and 
return  on  the  other  side  of  the  septum  narium,  thence  escaping  out  of 
the  nostril  opposite  to  the  entering  stream.  Both  nasal  cavities  are 
thus  washed  by  a  continuous  current.  The  fluid  is  prevented  from 
running  down  into  the  pharynx  by  the  soft  palate ;  which,  according 
to  Weber's  observations,  eifectually  closes  the  posterior  nares,  as  the 
stream  turns  round  the  septum,  while  the  patient  breathes  entirely 
through  the  mouth.  To  inspect  the  nasal  cavities,  sunlight  is  far 
better  than  any  artificial  light,  whether  from  an  ordinary  lamp,  or  as 
the  lime-light.  The  illumination  may  be  concentrated  by  using  a 
polished  reflector,  or  an  ordinary  lens. 

Posterior  rhinoscopy,  or  inspection  through  the  posterior  nares,  is 
accomplished  in  the  same  manner  as  laryngoscopic  examination.  The 
patient  sitting,  his  head  erect  and  mouth  open,  the  tongue  is  gently 
retracted  with  a  depressor,  and  the  laryngoscope-mirror,  set  in  a  long 
handle  bent  at  the  distal  end,  is  then  warmed  and  passed  on  one  side 
of  the  uvula,  under  the  arch  of  the  palate,  when  its  reflecting  surface 
is  directed  upwards  and  forwards  towards  the  posterior  nares.  Light 
is  thrown  upon  the  mirror  as  in  laryngoscopy.  Thus  the  posterior  nares 
may  be  brought  into  view  ;  showing  the  middle  and  inferior  spongy 
bones,  and  corresponding*  meatuses,  with  the  median  septum  of  the 
nares ;  the  openings  of  the  Eustachian  tubes,  the  roof  of  the  pharynx 
above,  the  posterior  surface  of  the  velum  palati  below.  But  the  patient 
must  breathe  easily,  otherwise  the  soft  palate  rises  and  conceals  these 
parts  ;  and  in  using  the  mirror,  it  should  be  kept  free  of  the  palate  and 
uvula,  which,  when  touched,  are  disposed  to  contract,  and  thus  interrupt 
the  examination.  Previous  gargling  with  cold  water  may  reduce  the 
irritability  of  the  soft  parts. 

Plastic  Surgery  of  the  Nose^Rhinoplastic  Operations. — Plastic 
or  Reparative  Surgery  comprises  all  those  Surgical  operations  which 
are  designed  and  performed  for  the  repair  of  deficiencies  of  structure, 
— whether  resulting  from  injury,  disease,  or  malformation.  It  thus 
represents  a  large  division  of  Operative  Surgery,  contrasting  with  that 
which  pex'tains  to  Operations  for  the  removal  of  parts,  as  by  Excision 
and  Amputation. 

Plastic  Surgery  is  well  illustrated  by  rhinoplastic  operations  ;  the 
repair  of  structural  deficiencies  in  the  nose,  as  the  result  of  wounds, 
having  almost  given  rise  to  all  similar  operations  in  respect  to  other 
organs  ;  as  principally  exemplified  by  the  operations  for  hare-lip  and 
cleft  palate,  certain  diseases  of  the  eyelids,  and  of  the  organs  of  genera- 
tion. Rhinoplastic  operations  are  sometimes  designated  Tagliacotiau 
operations,  in  honour  of  their  originator,  Gaspare  Tagliacozzi,  a  cele- 
brated Italian  physician  who  flourished  in  Bologna,  in  the  latter  part 
of  the  sixteenth  century.  After  his  death,  a  marble  statue  was  erected 
to  his  memory  in  the  anatomical  theatre  at  Bologna,  with  this  insignia 
of  his  art — a  nose — in  his  hand.  In  Italy,  and  in  India,  not  to  mention 
other  countries,  mutilation  by  cutting  off  the  nose  has  been  a  common 
practice,  as  a  punishment  for  criminals,  or  for  the  indulgence  of  savage 
brutality  towards  prisoners  of  war.     Operations  of  nose-making  may 
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therefore  have  been  perfoi-nied  at  much  earlier  periods ;  and,  indeed, 
some  such  surgical  procedures  are  noticed  by  Celsus  and  Galen. 

The  entire  nose,  or  a  portion  only,  may  require  to  be  remade ;  in 
consequence  of  destruction  by  disease  or  inj  ury,  or  owing  to  congenital 
malformation. 

(1.)  Nose. — Restoration  of  the  entire  nose  may  be  accomplished  by 
either  of  two  plastic  operations.  In  both  the  nose  is  remade  by  bor- 
rowing a  properly  devised  flap  of  sound  integument,  and  adapting  it  to 
the  remnant  organ, — itself  in  a  sound  state  for  its  reception ;  but  in 
one  operation — that  of  Tagliacozzi,  or  the  Italian  method — the  flap 
was  taken  from  the  inside  of  the  arm ;  in  the  second,  or  Indian  opera- 
tion, the  flap  is  taken  from  the  forehead  at  the  i-oot  of  the  nose.  The 
latter  operation  is  now  practised,  exclusively.  It  was  introduced  into 
this  country  by  Mr.  Carpue,  in  1814 ;  who  also  improved  the  original 
proceeding  by  adding  a  septum  nasi,  and  by  the  employment  of  sutures. 
He  was  soon  followed  in  Germany  by  Graefe  and  by  Dieft'enbach,  and 
since  by  other  Surgeons.  In  this  countiy,  the  opei^ation  was  more 
especially  brought  into  practice  by  Lizars,  Liston,  Sir  W.  Fergusson, 
and  Mr,  Skey. 

The  Indian  operation. — This  operation  consists  of  three  distinct 
precedures  performed  in  succession,  at  different  periods,  to  complete 
the  result.  (1)  The  dissection  of  the  flap  from  the  forehead,  and  its 
attachment  to  the  remnant  nose ;  (2)  the  detachment  of  the  root  of 
the  flap  where  it  is  twisted  down  from  the  forehead,  and  the  formation 
of  a  proper  bridge  to  the  nose  ;  (3)  the  formation  of  a  columna  nasi. 
The  j^ap  of  integument  is  made  thus  : — A  triangular  piece  of  leather 
is  cut  into  the  shape  requisite  to  form  the  alae  and  apex  of  the  nose, 
resembling  the  shape  of  the  former  nose ;  or,  in  a  congenital  case,  of 
such  fashion  as  may  suit  the  face.     An  ample  flap  should  be  made,  as 

the  new  nose  shrinks  considerably  for 
months  after  its  formation.  Each  alar 
portion  should  be  sufficiently  free  to  allow 
of  being  turned  in  to  form  a  complete 
nostril ;  an  important  practical  point,  due, 
I  believe,  to  Dr.  Lichtenberg.  This  out- 
line model  is  laid  upon  the  forehead  with 
its  base  upwards,  and  its  narrow  pedun- 
cular part  between  the  eyebrows  at  the 
root  of  the  nose ;  and  the  outline  is 
marked  out  on  the  skin  with  ink  (Fig. 
752).  If  the  forehead  be  low,  this  flap 
may  be  somewhat  inclined  to  either  side, 
rather  than  encroach  on  the  scalp,  and 
perhaps  form  a  hair-growing  nose.  The 
cicatrized  remnant  of  the  nose  is  then  to 
be  freely  but  carefiilly  pared.  The  fla.p, 
as  marked  out  on  the  forehead,  must  be 
dissected  down  ;  care  being  taken  to  make  it  of  uniform  thickness,  but 
not  to  intei-fere  with  the  periosteum  or  pericranium ;  and  that  the 
peduncular  strip,  at  the  root  of  the  nose,  be  of  sufficient  length  to  allow 
of  its  being  twisted  round  without  affecting  the  circulation  through  it, 
as  the  channel  through  which  the  supply  of  blood  to  the  flap  alone 
depends.    To  facilitate  this  twist,  the  incision  may  be  extended  a  little 
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longer  downwards  on  the  side  to  whicii  tlie  flap  is  turned.  Bleeding 
having  ceased,  tlie  flap  is  brought  round  and  its  edges  neatly  adjusted 
to  the  pared  margin  of  the  remnant  nose,  and  evenly  fixed  with 
sutures ;  observing— as  Dieffenbach  directs^-to  fold  the  edges  of  the 
flap  inwards,  which  will  thus  give  a  fulness  to  the  resulting  organ. 
The  new  nose  is  to  be  supported,  not  stuffed,  with  a  little  oiled  lint ; 
and  wrapped  in  cotton  wool  to  maintain  the  circulation.  The  edges  of 
the  wound  in  the  forehead,  corresponding  to  the  peduncle,  may  be 
united  with  a  suture ;  the  rest  of  the  surface  healing  by  granulation, 
water-dressing  should  be  applied. 

In  a  few  days  the  nose  will  have  become  plump  and  purplish  red  ; 
but,  this  subsiding,  union  takes  place  and  the  organ  becomes  con- 
solidated. 

Then,  after  about  three  months,  the  twisted  strip  of  skin  may  be  cut 
through,  and  adjusted  evenly.  To  avoid  a  pucker,  it  maybe  necessary 
to  excise  a  small  portion. 

The  columna  nasi  is  best  restored  by  forming  it  out  of  the  upper 
lip,  as  recommended  by  Mr.  Listen,  who  practised  this  procedure  with 
great  success.  First,  the  inner  surface  of  the  apex  is  pared.  Then,  a 
perpendicular  strip  is  cut  out  of  the  centre  of  the  upper  lip,  a  quarter 
of  an  inch  in  breadth,  and  consisting  of  the  whole  thickness  of  the  lip. 
The  freenulum  having  been  divided  by  a  touch  with  the  bistoury,  this 
strip  of  the  lip  is  turned,  not  twisted  up  ;  the  labial  margin  is  thinly 
pared,  and  the  raw  surface  adapted  to  that  of  the  apex  ;  the  two  are 
retained  with  a  twisted  suture,  and  the  edges  of  the  lip- wound  brought 
together  by  two  more  such  sutures.  If  troublesome  bleeding'  occur 
from  the  coronary  artery,  one  of  these  sutures  should  be  so  placed 
that  the  needle  shall  transfix  the  ends  of  the  vessel. 

During  the  process  of  complete  restoration,  the  nostrils  must  be 
dilated  occasionally,  by  introducing  silver  tubes  up  these  passages. 
The  exposed  mucous  membrane  of  the  raised  strip  of  lip  acquires  a 
cutaneous  character,  while  the  interior  of  the  nose  resembles  a  mucous 
membrane  and  is  moistened  with  a  mucous  secretion.  Patients,  who 
had  previously  been  snuff-takers,  have  enjoyed  a  pinch  of  snuff,  appa- 
rently with  as  much  gusto  as  the  oldest  and  most  experienced  nose 
could  possibly  have  imparted.  But  even  should  our  constructions 
fail  in  enabling  a  patient  to  resume  a  nasty  habit,  a  nose  is  still  a 
nose,  "  although  there's  nothing  in't." 

Certain  exceptional  conditions  may  be  met  by  different  plastic  opera- 
tions. 

When  the  alse  and  septum  are  wanting,  but  the  nasal  bones  remain, 
the  procedure  devised  by  Mr.  Francis  Mason  may  sometimes  be  adopted 
with  advantage.  It  consists  in  forming  two  small  lateral  flaps,  of 
square  shape,  A,  from  the  integuments  of  the  cheeks,  and  one  small 
upper  flap,  nearly  semicular,  B,  from  over  the  root  of  the  nose  (Fig. 
753)  ;  these  flaps  are  brought  across  the  nasal  gap,  as  a  base  of  support 
for  the  frontal  flap.  In  making  the  lateral  flaps,  the  margins  of  the 
nasal  gap  are  left ;  and  the  flaps  are  taken  from  sound  tissues,  about 
three-quarters  of  an  inch  away  from  the  margins  of  the  gap.  Having' 
dissected  up  these  portions  of  integument,  from  without  inwards  to 
their  bases  of  attachment,  they  are  reflected  so  that  the  skin-surface 
is  laid  towards  the  nostrils,  and  united  in  the  middle  line  by  sutures. 
The  aperture  remaining  above  is  then  closed  by  the  upper  flap,  reversed 
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■with  the  skin-surface  downwards,  npon  the  lateral  flaps.  The  in- 
cisions should  be  so  placed,  as  to  avoid,  if  possible,  the  angular  branch 
of  the  facial  artery,  for  the  nourishment  of  the  frontal  flap.  This 
portion  of  integument  can  be  brought  down  at  once,  or  by  an  after 
operation. 

"When  the  nasal  bones  are  wanting,  and  the  gap  is  of  larger  size, 
Mr.  John  Wood's  operation  offers  a  suitable  recompense.  It  consists 
in  bringing  the  cheeks  closer  together,  over  the  aperture,  and  in 
making  a  columna,  as  a  base  of  support  for  the  frontal  flap.  Two 
Tertical  incisions  are  made  through  the  upper  lip,  on  either  side  of 
the  middle  line,  including  a  portion  about  half  an  inch  broad;  and 
this  is  turned  up.  The  lateral  portions  of  the  lip  are  brought  to- 
gether with  hare-lip  pins  and  twisted  sutui'es.  The  upturned  portion 
of  the  lip  is  then  split  fi'om  below  upwards,  so  that  the  mucous  and 

Fig.  753. 


cutaneous  surfaces  shall  be  continuous  and  looking  inwards,  the  raw 
surface  presenting  outwards.  Thus  the  vertical  depth  of  the  labial  flap 
is  nearly  doubled  in  extent.  The  cheeks  are  now  to  be  dissected  up 
from  their  deep  attachments,  on  either  side  outwards,  for  about  an  inch 
in  extent,  or  sufficiently  to  form  two  lateral  flaps  ;  they  are  brought 
together  across  the  lower  part  of  the  chasm,  in  such  manner  that  their 
deep  raw  surfaces  shall  be  in  contact  with  the  raw  surface  of  the  up- 
turned labial  flap, — the  parts  being  retained  in  position  by  wire  sutures, 
and  tension  taken  off  the  lateral  flaps,  by  stout  hare-lip  pins,  trans- 
fixing these  parts  across  the  nasal  cavity,  whereby  the  margins  are 
lifted  up  at  the  lines  of  junction.  By  a  subsequent  operation,  the 
frontal  flap  is  made  in  the  usual  manner,  from  the  skin  of  the  forehead, 
and  twisted  down  ;  the  edges  of  the  aperture  having  first  been  pared, 
and  the  skin  over  the  lower  part  of  the  lateral  flaps  having  been 
reflected  from  below  upwards,  in  order  to  lay  bare  an  extended  raw 
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surface  on  which  to  implant  the  forehead  flap.     The  parts  are  retained 
in  situ  by  wire  sutures. 

(2.)  Columna  nasi. — This  portion  of  the  nose  may  alone  require 
restoration,  in  consequence  of  its  separate  destruction  by  disease  in- 
volving- the  septum.  The  nostrils  thus  present  one  large  gap,  and  the 
nose  becoming  depressed, — more  so  with  destruction  of  the  bones — 
great  deformity  results.  The  upper  lip  also,  having  lost  the  support 
of  the  columna,  becomes  pendulous,  projecting-,  and  thickened ;  aug- 
menting the  disfigurement.  Restoration  of  the  columna  may  be 
effected  by  the  operation  already  noticed  as  supplementary  to  that  for 
the  nose;  by  means  of  a  tongue  taken  from  the  middle  of  the  upper 
lip.  In  case  of  a  short  upper  lip,  the  columna  may  be  raised  from  a 
horizontal  flap  out  of  the  lip,  or  from  the  adjoining-  part  of  the  cheek. 
(3.)  Ala. — When  one  ala  only  is  deficient,  a  flap  of  integument, 
suitably  shaped,  may  be  raised  fi-om  the  cheek,  and  adjusted  to  the 
part,  the  edges  of  which  have  been  previously  pared,  and  retained 
there  by  a  few  points  of  suture.  When  both  alee  are  wanting,  or  if 
the  cheek  be  thin,  the  flap  had  better  be  brought  from  the  forehead. 
The  connecting  pedicle  will  necessarily  be  long  and  thin  ;  and  to  main- 
tain the  vitality  of  the  engrafted  flap,  a  groove  had  better  be  made  in 
the  dorsum  of  the  nose  to  receive  the  pedicle,  l^asalfistulce  may  admit 
of  repair  in  like  manner;  the  aperture  being  closed  by  a  portion  of 
adjoining  skin  borrowed  from  the  cheek  or  forehead. 

(4.)  Depressed  JNTose.— Depression  of  the  a^jpex,  or  of  the  bridge  of  the 
nose,  may  severally  occur ;  owing  to  the  loss  of  the  septal  cartilage,  or 
of  the  septum  and  nasal  bones, — the  fabric  of  the  organ,  although  the 
external  parts  remain  entire. 

These  defects  may  be  remedied  by  looseniag  the  alar  connections  of 
the  nose,  and  drawing  integument  fi'om  the  cheeks  ;  thus  raising  the 
depressed  portions  of  the  organ,  according  to  the  proceeding  of  Larrey 
and  Dieffenbach,  who  revived  the  operation  of  Celsus ;  or  by  the 
elevating  operation  of  Sir  W.  Fergusson, — a  simplified  modification  of 
that  proceeding. 

"  The  point  of  a  small  scalpel,"  says  Sir  W.  Fergusson,  "  was  intro- 
duced under  the  apex,  and  the  alse  were  separated  from  the  parts  under- 
neath; the  knife  was  carried  on  each  side  between  the  skin  and  the 
bones,  as  far  as  the  infra-orbital  foramen,  taking  care  not  to  interfere 
with  the  nerves  ;  when,  by  passing  the  point  of  my  finger  below  the  nose, 
I  caused  the  latter  organ  to  be  as  prominent  as  could  be  wished.  I  now 
passed  a  couple  of  long  silver  needles,  which  had  been  prepared  for  the 
purpose,  with  round  heads  and  steel  points,  across  from  one  cheek  to 
the  other,  having  previously  applied  on  each  side  a  small  piece  of  sole- 
leather,  perforated  with  holes  at  a  proper  distance ;  then  I  cut  off  the 
steel  points,  and  with  tweezers  so  twisted  the  end  of  each  needle,  as  to 
cause  the  cheeks  to  come  close  to  each  other,  and  thereby  render  the 
nose  prominent.  Thus,  by  bringing  the  cheeks  more  into  the  mesial 
line,  a  new  foundation,  as  it  were,  w^as  given  to  the  organ.  Adhesion 
followed  in  some  places,  granulation  in  others  ;  in  the  lapse  of  ten  days 
the  needles  were  withdrawn,  and  in  the  course  of  a  few  weeks,  when 
cicatrization  was  complete,  the  nose  presented  as  favourable  an  appear- 
ance as  could  reasonably  have  been  desired." 

In  all  these  operations  de  convenance,  and  of  very  uncertain  result, 
"let  it" — as  Mr.  Skey  advises — "be  the  patient  who  urges  the  opera- 
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tion."  The  responsibilit,y  will  then  be  divided.  Sloughing  of  the  new 
nose  took  place  in  one  of  Mr.  Liston's  early  cases ;  in  another,  hsemor- 
rhage  occurred  under  the  flap,  on  the  ninth  day,  and  more  than  a  pint 
of  blood  was  lost ;  while,  two  patients  out  of  six  died,  on  whom  Dieffen- 
bach  operated,  owing  probably  to  an  unfavourable  state  of  constitution. 
Artificial  noses  have  been  devised,  instead  of  resorting  to  operation. 
Formerly  made  of  metal,  flexible  noses  are  now  constructed  of  india- 
rubber,  and  having  the  colour  of  skin  peculiar  to  the  face  of  the 
individual.  An  artificial  organ  somewhat  improves  the  sense  of  smell, 
thus  becoming  useful  as  well  as  ornamental.  But  the  comparative 
merits  of  plastic  and  mechanical  skill  should  always  be  well  considered, 
with  regard  to  each  particular  case ;  without  anticipating  the  failure 
of  operation  pictured  by  Hudibras — respecting  the  Italian  method — 

"  That  when  the  time  of  Noch  was  out, 
Off  dropped  the  sympathetic  snout." 

The  Frontal  Sinuses  are  subject  to  certain  diseases  not  peculiar 
to  these  osseous  cavities,  but  originating  in  them  as  the  seat  of  disease. 
Abscess  forms  occasionally,  within  the  frontal  sinuses,  accompanied 
with  great  pain,  of  a  dull,  heavy,  aching  character ;  and  subsequently 
expansion  of  the  cavity,  followed  possibly  by  caries,  and  symptoms  of 
inflammation  extending  to  the  membranes  of  the  brain.  Warm  fomen- 
tations and  other  palliative  measures  may  be  employed  in  the  first 
instance ;  but  evacuation  of  the  matter  formed  wmII  probably  become 
advisable.  This  would  be  done  by  trephining  the  anterior  w^all  of  the 
sinus,  using  a  small  trephine.  Chronic  Abscess  or  Mucocele  may  result, 
when  the  communication  betw^een  the  frontal  sinus  and  the  anterior 
ethmoidal  cells  is  closed  up,  and  muco-purulent  matter  accumulates  in 
the  sinus.  A  tumour  or  swelling  is  at  length  presented,  between  the 
root  of  the  nose  outwards,  attended  with  displacement  of  the  eyeball, 
and  frontal  headache.  This  swelling  may  be  mistaken  for  a  solid 
tumour  or  morbid  growth  wdthin  the  sinus ;  but  at  a  later  stage,  the 
expanded  wall  of  the  sinus  becomes  thinned  or  points,  w^hen  the  fluid 
character  of  its  contents  can  be  felt  with  the  finger  ;  previous  to  which, 
an  exploratory  puncture  will  show  the  nature  of  the  swelling.  The 
mucus  having  been  discharged,  the  opening  may  be  enlarged  suffi- 
ciently to  ascertain  the  seat  of  obstruction  into  the  nasal  fossa ;  a 
communication  should  be  re-established  by  passing  a  probe  or  trocar 
downwards  and  backward.s  through  the  anterior  ethmoidal  cells,  taking 
care  to  maintain  the  passage  for  some  days,  while  the  frontal  sinus  is 
brought  into  a  healthy  state  by  dilute  astringent  injections.  The  cavity 
should  be  closed  as  soon  as  possible,  lest  a  fistulous  opening  remain, 
forming,  with  the  nasal  passage,  an  aerial  fistula,  which  would  be 
difficult  to  heal.  A  cyst — hydatid  or  fatty — is  sometimes  produced  in 
the  frontal  sinus ;  giving  rise  to  a  similar  tumour,  and  requiring 
similar  treatment,  by  puncture  and  injection,  without  the  occasion  for 
an  opening  into  the  nose.  Exostosis — the  ivory  variety — presents  a 
hard,  bony  tumour,  in  the  situation  of  the  superciliary  eminence,  or  at 
the  inner  angle  of  the  orbit ;  thus  resembling  enlargement  of  the 
frontal  sinus,  by  chronic  abscess,  or  perhaps  intracystic  formation. 
But  the  continued  hardness,  and  very  slow  growth  of  exostosis,  are 
characteristic  of  this  tumour ;  unaccompanied  also  by  any  previous 
symptoms  of  inflammation.      The  uncertainty  of  diagnosis  will  relate 
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to  the  seat  of  origin,  in  regard  to  any  sucli  bony  outgrowth;  whether 
it  may  be  attached  to  the  outer  plate  of  the  frontal  sinus,  or  may 
have  proceeded  from  the  inner  or  deeper  plate,  having  therefore 
relation  to  the  brain,  and  forming  an  outgrowth  within  the  sinus.  In 
the  former  case  only — that  of  superficial  exostosis — the  tumour  admits 
of  removal ;  yet  with  considerable  difficulty,  owing  to  the  broad  attach- 
ment, and  extreme  density  of  the  bony  outgrowth.  Polypiis — whether 
of  mucous,  fibrous,  or  of  malignant  character — springing  from  within 
the  sinus  and  expanding  the  cavity,  may  be  treated  in  the  same  way 
as  an  abscess ;  the  trephine  being  applied  with  the  view  of  making  an 
aperture  for  extirpating  the  tumour. 

Fractures  of  the  frontal  sinus  are  liable  to  occur  from  direct 
violence,  as  a  blow  between  the  eyes ;  driving  in  the  anterior  wall 
alone,  and  perhaps  producing  a  compound  fracture,  with  the  lodgment 
of  some  foreign  body,  as  by  gunshot  wound;  or  fracturing  also  the 
posterior  wall.  In  either  case,  the  importance  of  the  iujui-y  will  depend 
on  the  presence  of  cerebral  symptoms.  Certain  appearances  might 
mislead  the  diagnosis  ;  the  removal  of  a  portion  of  the  anterior  wall  of 
the  sinus,  leaving  the  mucous  membrane  entire,  may  be  attended  with 
an  expansive  movement  of  that  membrane  during  each  expiration, 
which  somewhat  resembles  the  pulsations  of  the  dura  mater;  and, 
when  the  frontal  cavity  is  opened,  the  discharge  of  muco-purulent 
matter,  mixed  with  blood,  may  resemble  softened  cerebral  substance, 
as  if  the  posterior  wall  were  fractured.  Gentle  examination  with  the 
finger  will  at  once  determine  the  nature  of  the  injury.  These  fractures 
may  be  treated  with  reference  to  contusion  ;  or  the  extraction  of  any 
foreign  body,  or  fragments  of  bone  from  the  sinus,  and  closure  of  the 
wound  ;  and  also  with  regard  to  cerebral  compression,  or  the  superven- 
tion of  inflammatory  symptoms.  Foreign  bodies  are  sometimes  lodged 
in  the  frontal  sinus  ;  as  a  bullet,  from  gunshot  wound.  It  may  remain 
quiescent,  occasioning  but  little  inconvenience ;  and  at  length  be  dis- 
charged through  the  nose.  Worms  have  also  been  discharged  from  the 
nostrils,  developed  apparently  in  the  frontal  sinuses;  their  supposed 
origin  being  the  introduction  of  ova  from  fl.owers  or  stagnant  w^ater. 
Various  indefinite  symptoms  may  suggest  the  possible  development  of 
worms;  superciliary  pain  or  tingling  sensation  of  some  duration,  with 
perhaps  faintness  or  giddiness,  and  disturbance  of  vision.  Dryness  of 
the  nostril,  or  an  abundant  secretion,  sneezing,  and  itchings  of  the  nose, 
may  look  like  a  catarrhal  attack;  but  all  these  symptoms  recur  at 
intervals,  as  if  provoked  by  the  movements  of  the  worms  within  the 
sinus.  To  destroy  and  dislodge  these  intruders,  various  saline  injec- 
tions maybe  tried  by  means  of  the  nasal  syphon-douche;  aided  perhaps 
by  plugging  the  posterior  aperture  of  the  nares  on  the  same  side,  in 
order  thus  to  direct  the  current  more  forcibly  into  the  sinus  through 
the  anterior  ethmoidal  cells.  Common  snuif,  taken  with  a  forcible 
inspiration,  has  had  the  effect  of  killing  the  enemy, — a  good  apology 
for  an  otherwise  nasty  habit. 
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CHAPTER  XLYI. 


INJURIES   AXD    DISEASES    OF   THE    MOUTH. 


Fig, 


The  Lips. —  Woimds  of  the  lips  differ  in  no  way  from  tbese  lesions  in 
general,  excepting  the  liability  of  excessive  lijemorrhage,  compared 
■with  the  extent  of  injury,  when  the  coronary  artery  is  divided.  The 
vessel  will  have  to  be  secured  by  means  of  a  twisted  suture,  as  for 
hare-lip  ;  and  care  must  be  taken  that  the  pin  which  brings  the 
sui-faces  together,  shall  transfix  the  lip  on  either  side,  so  as  to  command 
the  cut  ends  of  the  artery  beneath  the  mucous  membrane.  It  is  the 
arrest  of  ha?morrhage  by  acupressure.  Otherwise,  the  blood  collecting 
within  the  mouth  may  be  swallowed,  and  thus  large  quantities  of  blood 
have  been  lost  imperceptibly  to  the  Surgeon.  It  should  be  observed  that 
the  cut  surfaces  are  placed  in  even  apj)osition,  as  shown  by  the  margin 
of  the  lip.  The  bead  head  of  the  pin  having  been  thrust  up  to  the  lip, 
the  pointed  end  is  clipped  off  with  cutting-pliers.  Collodion  is  some- 
times brushed  over  the  part  thus  adjusted  by  suture,  but  I  think 
without  any  advantage.  In  two  or  three  days  the  pin  may  be  with- 
di"awD,  leaving  the  twisted  thread,  encrusted  with  blood,  as  a  support, 
until  it  drops  off. 

Hare-ltf. — This  deformity  is  a  congenital  fissure  of  the  upper  lip, 
from  arrest  of  development.     It  is  usually  situated  a  little  to  the  left 
side  of  the  middle  line  of  the  lip 
below  the  nostril ;  sometimes  on 
the    right  side  ;   in  either  case 
forming    single   hare-hip    (Fig. 
754).      Two   such    fissures  may 
be  present,  one  on  either  side, 
the  central  and  intervening  por- 
tion of  the  lip  projecting  as  a 
short  rounded  process  ;  forming 
double  hare-lip  (Fig.  755).    One  fissure  is  usually 
deeper  than  the  other,  passing  even  into  the  nostril.    In  connection  with 
this  latter  deformity  of  the  lip,  the  median  portions  of  the 
Fig.  756.*     superior  maxillary  bones,= — each  containing  the  two  incisor 
teeth,  and  which  constitute  a  distinct  bone  in  the  human 
embryo  and  in  the  lower  vertebrata — the  inter-maxillaiy 
or  pre-maxillary  bone, — may  be  disconnected   on  one  or 
both  sides  and  project  forwards,  or  depend  from  the  septum 
narium,     as     a     snout  -p      ;..„  ^ 

(Fig.  756).     The  hare-  J^ig. /of>. 

lip  fissure  is  opposite 
the  junction  of  the 
intei'-maxillary  bone 
with  the  superior 
maxilla,  between  the 
outer  incisor  and  the 
canine  tooth.     At  this 

lateral  line  of  junction,  there  is  often  a  deep  notch  in  the 
*  After  ]\[ason. 
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alveolar  arcli,  associated  with  the  lip-fissure,  in  the  case  either  of  single 
or  of  double  hare-lip  (Figs.  757,  758).  Fissure  of  the  hony  or  hard 
palate  or  of  the  soft  palate — cleft  palate — not  tinfrequentlT  co-exists 
with  hare-lip  ;  and  the  median  gap  in  the  alveolar  arch  may  extend 
backwards  into  a  fissure  of  the  palate.  Cleft  palate,  however,  fre- 
quently exists  without  hare-lip. 

ISTo  particular  functional  inconvenience  attends  this  deformity,  but 
extensive  hare-lip  interferes  with  the  infant's  power  of  sucking. 

Treatment. — The  ageiov  operation — to  remedy  this  congenital  defect 
— ^has  been  the  subject  of  much  difference  of  oj)inion  among  some  of 
the  best  Surgeons.  There  have  been  successful  results  at  all  ages  ; 
from  a  few  hours  after  birth,  a  few  days,  weeks,  or  months ;  or  at  a 
later  period,  not  until  after  the  commencement  of  dentition.  Having 
regard  to  the  strength  of  the  child,  and  that  no  unfavourable  condition 
ensues  from  some  delay,  a  month  or  six  weeks  will  probably  be  about 
the  proper  time  for  operation. 

Ope^-ation. — The  child  having  been  swathed  in  a  large  towel  or 
piece  of  sheeting,  thus  completely  securing  the  hands  and  feet,  it  is 
laid  in  the  nurse's  lap,  so  that  the  head  of  the  infant  shall  be  fixed 
between  the  Surgeon's  knees.  Chloroform  may  of  course  be  adminis- 
tered, but  even  then  the  position  of  the  child,  as  described,  will  much 
facilitate  the  operative  proceedings.  Taking*  the  lower  corner  of  one 
side  of  the  fissure  between  the  thumb  and  finger  and  pulling  forward 
the  lip  on  the  stretch,  the  Surgeon  just  divides  the  frgenum  with  a 
straight  and  narrow  bistoury,  so  as  to  free  the  lip  ;  entering  the  point 
of  the  knife  at  the  apex  of  the  fissure,  and  carrying  it  forwards  to  the 
margin  of  the  lip,  the  edge  of  the  fissure  is  pared 
on  that  side,  and  then  on  the  other  side,  held  in 
like  manner;  care  being  taken  that  the  whole 
thickness  of  the  lip  is  pared  (Fig.  759).  The 
pared  edges  are  brought  together  and  evenly 
adjusted,  and  secured  by  one  or  two  twisted 
sutures  (Fig.  760).  The  hare-lip  pin  should  be 
entered  from  one-third  to  half  an  inch  from  the 
cut  edges,  and  passed  deeply,  to  about  two-thii'ds,  through  the  substance 
of  the  lip,  on  either  side  of  the  fis.sure. 
A  strong  silk  thread  is  twisted  round 
the  projecting  ends  of  the  pin,  over  the 
lip,  in  the  form  of  a  figure  of  eight.  The 
point  of  the  pin  is  snipped  olf  with  small 
cutting-pliers,  the  head  of  the  pin  re- 
maining on  the  other  side.  A  second 
suture  is  applied  in  like  manner.  It  is 
most  important  to  observe  that  the  line 
of  continuity  of  the  labial  margin  be 
maintained,  and  that  there  be  no  angular 
puckering  at  the  apex  of  the  fissure.  I^o 
dressing  is  required. 

Certain  little  modifications  of  this 
operation  are  urged  by  some  Surgeons 
of  experience.     Mr.  Skey  recommends  a 

slight  excurvation  of  the  incision  in  paring  the  edges  of  the  fissure,  to 
preserve  the  form  of  the  lip,  which  is  otherwise  liable  to  be  aifected  by 


Fig.  759. 


Fig.  *60. 
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retraction  of  the  cicatrix.  When  inequality  of  the  fissure  exists,  Mr. 
Lloyd  was  in  the  habit  of  preserving  a  small  slip  of  the  flap  of  the  long 
half  of  the  lip,  and  of  attaching  it  to  the  under  surface  of  the  shorter 
half,  that  there  might  be  no  notch  or  fissure  remaining  after  cicatriza- 
tion. Mr.  Holmes  Coote  prefers  two  fine  silver  sutures,  one  at  the 
angle  of  the  fissui-e  and  the  other  at  the  red  of  the  lip,  instead  of  a 
second  hare-lip  pin ;  the  former,  it  is  alleged,  holding  these  parts  more 
immovably  in  contact. 

The  time  for  withdrawing  the  pins  is,  usually,  about  the  fourth 
day ;  or  the  labial  one  may  be  left  for  a  day  or  two  longer.  The  pin 
must  be  gently  withdrawn,  and  the  twisted  thread  caked  with  the  oozed 
blood  should  still  be  left  undisturbed  on  the  lip,  to  which  it  adheres  as 
a  plaster.  Jf  this  precaution  be  taken  for  some  days  longer,  there  will 
scarcely  be  any  necessity  that  the  recently  united  wound  should  be 

supported  by  "  adhesive  strapping," 
'^'  '     ■  or  for  the  use  of  the  spring  cheek- 

compressor  devised  by  Mr.  Hainsby 
(Fig.  761). 

Simple  sutures — without  the 
steadying  support  of  pius — are  in 
favour  with  some  Surgeons.  Mr, 
Erichsen  has  treated  hare-lip,  double 
and  single,  in  this  way  for  many 
years,  and  most  successfully.  He, 
however,  restricts  the  eligibility  of 
this  modification  of  the  treatment 
to  cases  unconnected  with  very 
wide  fissiTre  in  the  palate  or  great 
inter-maxillary  projection.  Under  these  circvimstances  the  pins  are 
preferable. 

Double  hare-lip,  without  malformation  of  the  ujDper  jaw,  is  treated  on 
a  similar  principle.  If  the  central  lobe  between  the  fissures  be  of  full 
breadth  and  length  down  to  the  prolabium,  the  margins  of  both  fiss^^res 
should  be  pared  independently,  and  united  separately ;  but  if  the 
central  portion  be  short  and  rounded,  it  should  be  sliced  to  a  point 
downwards  and  the  pared  margins  of  the  lip  united,  embracing  this 
little  V-shaped  piece  above  and  coming  into  contact  with  each  other 
below.  In  both  cases,  the  same  needles  are  sufficient  to  retain  the  two 
fissures,  by  transfixing  the  central  lobe ;  the  threads  are  wound  round 
as  before.  Both  fissures  may  be  pared  and  treated  thus  simultaneously  ; 
or  at  separate  periods,  in  order,  it  is  said,  not  unnecessarily  to  increase 
the  chances  of  failure. 

The  median — inter-maxillary — portion  of  bone,  containing  the 
incisor  teeth,  which  not  unfrequently  complicates  double  hare-lip, 
must  be  dealt  with  w-hen  it  projects  so  as  to  prevent  union  of  the 
wound.  The  projecting  portion  may  be  removed  with  small  cutting- 
pliers  ;  or  it  can  generally  be  made  to  recede  by  gentle  pressure,  in  the 
course  of  a  few  weeks, — this  plan  of  treatment  having  the  obvious 
advantage  of  preserving  the  incisor  teeth.  It  was  strongly  advocated 
by  Sir  A.  Cooper.  Pressure  can  be  applied  effectually  by  means  of  a 
spring-truss,  worn  several  hours  daily,  until  the  portion  of  bone  is 
sufficiently  depressed  to  allow  the  lip  to  be  brought  over  it  into  easy 
apposition,  prior  to  operation. 
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M.  Genzoul  seizes  the  projecting  portion  of  bone  with  strong  for- 
ceps, partially  breaks  and  forces  it  into  the  perpendicular ;  and  this 
immediate  mode  of  replacement  has  proved  successful.  If  the  piece 
be  connected  to  a  perfect  septum  nasi,  it  will  probably  be  necessary  to 
remove  a  triangular  bit,  base  downwards,  out  of  the  latter — as  Blandin 
suggested — before  attempting  to  press  back  the  projection.  But  the 
excision  of  the  inter-maxillary  mass  will  be  desirable — as  Sir  W. 
Fergusson  recommends — whenever  its  projection  offers  the  least 
obstruction  to  the  easy  apposition  of  the  lip-fissure.  '  The  reasons  for 
removing  this  bony  prominence  are — that  the  incisor  teeth  will  pro- 
bably become  imperfectly  developed,  and  ill-placed  backwards,  being" 
of  no  value  for  use  or  appearance ;  and  that,  while  compression  may 
fail  in  double  inter-maxillary  projection,  one  such  portion  of  bone  will 
be  even  more  resistant,  for  its  attachment,  on  one  side,  is  firmer.  If 
there  be  a  co-existing  cleft  in  the  hard  palate,  it  will  probably  become 
narrower  when  the  inter-maxillary  portion  of  bone  is  removed ;  and 
thus  an  artificial  palate  can  be  applied  with  greater  advantage,  in 
after  years. 

The  results  of  operation  for  hare-lip  have  been  generally  successful. 
Thus,  in  the  hands  of  Professor  Pirrie,  of  266  cases,  the  operation 
proved  perfectly  successful  in  264 ;  perhaps  the  largest  experience  of 
any  Surgeon,  but  which  I  can  support  by  a  more  limited  number  of 
excellent  results,  except  an  occasional  indentation  on  the  labial  border. 

Diseases. — Hypertrophy  of  one  or  both  lips  sometimes  accompanies 
the  irritation  of  a  crack  or  fissure,  or  it  remains  after  the  fissure  has 
healed,  and  the  source  of  irritation  apparently  has  ceased.  In  the  one 
condition,  the  fissure  should  be  treated  on  ordinary  principles,  that 
the  hypertrophied  enlargement  may  subside;  or^  this  remaining,  an 
elliptical  portion  of  the  mucous  membrane  of  the  lip  may  be  excised, 
and  the  wound  united  by  sutures. 

Ulceration  of  a  simple  character,  though  perhaps  chronic,  is  liable 
to  occur  on  any  part  of  the  labial  mucous  membrane  ;  either  as  a  result 
of  the  irritation  of  a  sharp  portion  of  tooth,  or  of  a  false  tooth,  or  in 
connection  with  a  disordered  state  of  the  stomach  and  bowels.  The 
treatment  having  reference  to  these  causes  will  be,  to  remove  any 
source  of  irritation,  oral  or  gastro-intestinal,  and  to  touch  the  ulcer 
with  nitrate  of  silver. 

Tumours. — The  loiver  lip  is  more  commonly  the  seat  of  various 
forms  of  tumour. 

A  serous  or  mucous  cyst,  small  and  semi-transparent,  and  containing 
a  glairy  fluid,  resembles  ranula  in  appearance,  but  that  swelling  is 
situated  under  the  tongue;  The  upper  lip  is  less  frequently  the  seat 
of  cyst-formation.  Sometimes  a  labial  cyst  is  sanguineous, — the  con- 
tained fluid  being  blood,  perhaps  partly  coagulated,  or  a  bloody  serum. 
Excision  of  the  tumour,  by  careful  dissection,  is  the  most  certain  cure  ; 
or  snipping  the  cyst,  and  freely  cauterizing  its  interior  with  nitrate  of 
silver,  may  not  be  followed  by  a  return  of  the  tumour. 

Erectile  tumour  of  the  lip  admits  of  removal  by  excision,  ligature, 
or  strong  cauterization.  The  size  and  situation  of  the  growth  will 
determine  the  choice  of  these  modes  of  treatment.  But,  when  the 
growth  involves  the  whole  substance  of  the  cheek,  bulging  into  the 
mouth,  its  removal  cannot  be  effected,  even  by  ligatu.re ;  at  least,  such 
is  my  experience.     An  attempt  to  obliterate  the  ntevus,  by  the  intro- 
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duction  of  seton-threads,  or  bj  stimulant  injection,  is  a  very  doubtful 
method  of  treatment.  It  may  have  the  desired  effect,  by  inducing 
merely  inflammatory  plugging  and  adhesion  of  the  erectile  texture ; 
or  the  process  may  pass  on  to  sloughing  and  destruction  of  the  cheek, 
nor  should  the  liability  of  purulent  infection  or  of  embolism  be 
forgotten. 

Epithelial  Cancer  affects  the  lower  lip,  very  rarely  the  upper  lip. 
Commencing  as  a  small  warty  growth  on  the  lip,  or  as  an  indolent 
tubercle,  or  as   an   excoriation  of   the   mucous 
Fin.  762.  membrane,  surrounded  by  an  inflamed  and  thick- 

ened base,  the  disease  is  primarily  situated  in, 
or  just  beneath,  the  skin  or  mucous  membrane, 
at  or  near  the  junction  of  the  two  in  the  red 
margin  of  the  lip.  Spreading  thence,  the  Avart 
grows  in  breadth  and  thickness,  the  tubercle 
peels  and  ulcerates,  or  the  excoriation  deepens. 
Eventually,  the  ordinary  characters  of  epithelial 
cancer  are  presented  (Fig.  762).  The  sub- 
maxillary glands  become  involved,  and  thence 
enlarged  and  indurated.  The  ravages  of  the 
disease,  as  in  other  parts,  may  here  also  be  ex- 
tensive ;  ulceration  destroying  the  lip,  and  the 
lower  jawbone  and  teeth  becoming  carious. 
Pain  and  discharge  sometimes  wear  down  the  patient. 

The  diagnosis  from  chancre  of  the  lip  is  mainly  determined  by  the 
latter  presenting  a  superficial  ulcer,  raised  on  a  base  of  cartilaginous 
hardness  ;  the  sore  may  cicatrize,  and  the  indurated  base  remain.  The 
subniaxillarj^  glands  enlarge  at  an  early  period,  six  or  eight  weeks 
after  the  sore  commenced.  Secondary  symptoms  appear  sooner  or 
later,  unless  early  treatment  has  been  adopted.  The  upper  or  lower 
lip  may  be  equally  often  the  seat  of  chancre.  Cancer  of  the  lip  occurs 
almost  exclusively  in  men,  and  after  the  middle  period  of  life  ;  in  these 
two  particulars  also  it  probably  differs  from  chancre. 

The  local  and  exciting  cause  of  cancer  would  seem  to  be  some 
source  of  irritation ;  commonly  the  adhesive  contact  of  a  clay-pipe 
when  not  coated  with  sealing  wax,  or  a  sharp  broken  tooth. 

Treatment. — Excision,  free  and  early,  is  the  only  cure.  Some 
affection  of  the  submaxillary  glands  does  not  forbid  this  pi'ocedure  ; 
but  they  also  should  be  extirpated.  The  incisions  in  the  lip  must  be 
directed  according  to  the  line  of  disease.  A  V-shaped  incision  will 
best  include  the  diseased  portion  when  it  extends  downwards  in  the 
lip  (see  Fig.  762)  ;  a  quadrilateral  operation  in  other  cases  ;  or  a  more 
superficial  semicircular  sweep,  Avhen  the  disease  extends  along  the  lip. 
The  lines  of  incision  should  be  brought  together  with  twisted  sutures, 
as  in  the  operation  for  hare-lip  ;  a  horizontal  incision  may  be  closed  by 
simple  sutures,  uniting  the  opposed  edges  of  skin  and  mucous  membrane. 
This  operation  sometimes  proves  permanently  successful ;  but  often 
the  disease  returns  in  fi^om  six  months  to  two  years.  Excision  should, 
however,  be  repeated,  to  prolong  life. 

Very  rarely,  other  forms  of  cancer  affect  the  lip,  and  more  often 
the  upper  lip. 

Fatty  tumour  may  be  mentioned  as  a  very  rare  form  of  growth. 
I  once  removed  a  tumour,  about  the  size  of  a  Spanish  nut,  from  under 
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the  mucous  membrane  of  tlie  lower  lip ;  it  was  thinly  encapsuled,  and 
consisted  of  distinctly  gTanular  fat. 

Labioplastig  Operations. — Restoration  of  either  the  Upper  or  the 
Lower  Lip  may  be  effected  by  plastic  operations,  varying  in  their 
design  according  to  the  deficiency  of  structure. 

The  Lower  Lip,  partially  destroyed  by  disease  or  injury,  admits  of 
restoration  from  the  cheeks,  which  readily  supply  both  skin  and  mucous 
membrane. 

The  Celsian  operation,  as  described  by  Malgaigne  and  put  into 
practice  by  the  late  M.  Bonnet,  of  Lyons,  is  simply  this  : — The  affected 
part  of  the  lip,  as  in  the  case  of  cancer,  having  been  removed  by  a 
V-shaped  incision,  or  by  two  vertical  incisions  down  to  the  base  of 
the  jaw,  united  by  a  transverse  incision,  the  cheiloplastic  operation 
of  restoration  will  vary  accordingly,  with  reference  to  each  such 
deficiency. 

When  a  triangular  portion  of  the  lip  and  chin  has  been  removed, 
this  defect  may  be  repaired  by  a  transverse  incision  from  the  angle  of 
the  mouth,  on  each  side,  into  the  cheek,  thus  loosening  the  lower  lip. 
The  margins  of  the  V-shaped  incision  are  then  united  by  suture ; 
while  any  portion  of  the  upper  border  which  may  not  be  required 
for  the  formation  of  the  new  lip,  from  out  of  the  cheek,  is  united 
to  the  part  with  which  it  is  in  contact.  The  mucous  membrane  in 
the  mouth  should  be  united  to  the  skin  by  fine  sutures.  When  the 
loss  of  substance  is  quadrilateral,  two  other  incisions,  parallel  to  the 
two  prolonging  the  angles  of  the  month,  must  be  made  along  the  base 
of  the  jaw.  The  two  quadrilateral  flaps,  thus  marked  out,  are  then 
dissected  from  the  bone,  and  brought  forward,  union  in  the  middle 
line  being  obtained  by  sutures,  as  in  the  former  operation. 

Mr.  Syme's  operation  consists  in  removing  the  .cancerous  ulcer  by 
a  large  V  or  triangular  incision,  extending  from  the  angles  of  the  mouth 
to  the  chin.  The  apex  is  then  the  starting-point  of  an  incision  on  each 
side,  obliquely  downwards  and  outwards,  under  the  body  of  the  jaw, 
and  terminating  in  a  slight  curve  outwards  and  upwards.  The  flaps, 
thus  indicated,  are  dissected  outwards,  and  raised  upwards,  until  the 
original  triang'ular  incision  lies  in  a  horizontal  line,  forming  the 
margin  of  the  new  lip  ;  the  incisions  under  the  jaw  are  then  brought 
together  into  a  vertical  line,  and  are  retained  by  hare-lip  pins  with 
twisted  sutures.* 

Dr.  Buchanan,  of  Glasgow,  in  1841,  had  devised  a  similar  operation  : 
— The  diseased  portion  of  lip  having  been  removed  by  an  elliptical 
incision,  extending  from  angle  to  angle 

of  the  mouth,  an  incision  is  then  carried  pj(j_  753, 

downwards  and  outwards  to  the  chin, 
on  each  side ;  and  from  these  points  an 
incision  is  made  upwards  and  outwards, 
on  each  side,  on  the  body  of  the  jaw, 
parallel  to  and  corresponding  in  length 
to  the  elliptical  incision  below  the  lip 
(Fig.  763).  The  flaps,  having  been  dis- 
sected, are  raised  to  a  horizontal  line, 
and  these  are  united  in  position  along 
the  middle  line. 

*  Edin.  Month.  Joiirn.,  1847. 
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This  operative  procedure  may  surpass  Syme's,  when  the  incisions 
are  requii-ed  to  meet  the  removal  of  a  large,  elliptical-shaped  portion 
of  substance,  comprising  the  Avhole  lip  from  side  to  side ;  but  it  will, 
otherwise,  be  desirable  to  have  the  incisions  as  little  on  the  face  as 
possible.  All  these  plans  of  labioplastic  operation  for  the  lower  lip 
are,  however,  superior  to  that  of  Chopart's  operation,  -whereby  the 
tlaps  of  integument  were  raised  from  below  the  jaw,  even  as  low  down 
as  to  the  hyoid  bone. 

(2.)  The  Upper  lip  less  frequently  requires  restoration,  its  structure 
being  comparatively  seldom  the  seat  of  cancer-growth. 

Shrinking  of  the  upper  lip  sometimes  ensues  from  profuse  salivation, 
by  which  this  part  is  tightly  stretched  over  the  alveolar  arch,  and 
perhaps  adherent  to  the  gums. 

Von  Ammon  rectifies  this  condition  by  the  following  plastic  opera- 
tion : — The  lip  is  first  detached  from  the  gum,  then  an  incision  is 
carried  upwards  from  the  angle  of  the  mouth,  for  about  an  inch  and 
a  half,  towards  the  ala  nasi.  The  tense  parts  separate,  and  this  longi- 
tudinal fissure  assumes  a  triangular  shape.  A  flap  of  integument  is 
dissected  from  the  cheek,  and  brought  down  to  occupy  the  space  at  the 
angle  of  the  mouth.  Precisely  the  same  operation  is  performed  on  the 
opposite  side. 

The  central  part  of  the  lip  may  be  destroyed,  and  the  two  adjoining 
portions  become  drawn  up  towards  the  septum  and  alse  nasi,  exposing 
the  incisor  teeth. 

Dieffenbach  rectified  this  deformity  by  bringing  a  sufficient  amount 
of  integument  from  the  adjacent  substance  of  the  cheeks,  on  each  side. 
An  incision  by  the  side  of  the  alee  nasi  is  carried  round  to  the  middle 
line  of  the  lip,  and  down  through  its  margin ;  each  half  is  loosened,  and 
brought  together  with  twisted  sutures. 

Other  methods  of  labioplastic  operation  have  been  devised  by 
Gurdon  Buck,*  of  New  York;  M.  Serre,t  of  Montpellier;  August 
Burow ;  X  and  Szymanowski.§  These  operative  methods,  and  the  ex- 
ceptional conditions  of  mouth  deformity  for  which  they  ai'e  adapted, 
are  fully  described  by  Prof.  Ashhurst  in  the  "International  Cyclopaedia 
of  Surgery,"  1885,  vol.  v. 

The  Cheeks. — Wounds  of  the  cheeks  offer  nothing  worthy  of  special 
notice,  in  respect  to  the  nature  of  these  lesions.  They  must  be 
neatly  united,  by  means  of  simple  sutures  or  hare-lip  pins  and  twisted 
suture. 

Salivary  Fistula  is  a  perforation  or  division  of  the  Stenonian  duct 
of  the  yjarotid  gland,  whereby  the  saliva  dribbles  out  on  the  cheek. 
This  condition  naay  result  from  wound  of  the  cheek,  sometimes  in 
removing  a  tumour  situated  over  the  duct ;  or  in  consequence  of 
abscess  or  ulcer  of  the  cheek,  implicating  the  duct.  The  fistulous 
aperture  and  trickling  saliva  are  a  source  of  great  disfigurement  and 
inconvenience. 

Treatment. — The  object  is  to  restore  the  continuity  of  the  duct,  as 
the  natural  channel  for  conveying  the  saliva  into  the  mouth,  where  it 
opens  upon  the  inner  surface  of  the  cheek, .by  a  small  orifice,  admitting 

*  "  Contributions  to  Reparative  Snrgery."     1876. 

t  "  Tiaite  snr  I'Art  de  Restaurer  les  Defformites  de  la  Face." 

+  "  Beschreibung  einer  neuen  Transplantations  Methode,"  etc.     Berlin. 

§   "  Handbuch  des  Operativen  Chirurgie." 
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only  a  very  fine  probe,  opposite  the  crown  of  the  second  molar  tooth  of 
the  upper  jaw. 

Recent  salivary  fistula  can  sometimes  be  closed  by  pressure  alone, 
by  means  of  a  compress  applied  over  the  fistulous  aperture  in  the  cheek  ; 
the  saliva  resuming  its  natural  course  through  the  duct,  which  still 
remains  open.  I  have  thas  cured  a  fistula  of  this  kind,  in  two  instances. 
In  a  more  established  condition,  the  edges  of  the  external  aperture 
should  be  pared  and  brought  together,  and  thin  pressure  applied.  Con- 
firmed salivary  fistula  is  probably  attended  with  closure  of  the  natural 
opening  into  the  moath.  It  will  be  necessary  to  form  an  artificial  com- 
munication with  the  duct ;  and  this  may  be  done,  either  by  passing  a 
small  seton  from  the  inside  of  the  cheek  into  the  fistvila,  as  Desault 
recommended  ;  or  by  introducing  a  wire,  red-hot,  or  heated  by  gal- 
vanism, as  Mr.  Marshall  has  suggested.  The  external  fistalous  opening 
must  then  be  pared  and  closed  with  a  twisted  isuture. 

Congenital  Transverse  Fissures  of  the  Cheehs,  extending  from  the 
angle  of  the  mouth  to  the  anterior  border  of  the  masseter  muscle,  or 
up  towards  the  malar  bone.  Such  fissures  are  rare.  They  must  be 
treated  on  the  same  plan  as  hare-lip ;  their  edges  being  pared  and 
brought  together  by  pins  and  twisted  sutures,  that  union  by  adhesion 
may  close  the  fissure. 

Congenital  Contraction  of  the  Orifice  of  the  Mouth,  or  even  complete 
closure  at  birth,  may  be  found,  as  in  the  nostrils.  This  condition  will 
tax  the  ingenuity  of  the  Surgeon  to  overcome  by  dilatation,  or  suitable 
incisions.  The  cut  edges  of  skin  and  mucous  membrane  should  be 
united  by  suture. 

DiSEASBS. — -Corroding  Ulcers  of  the  cheek  may  occur  in  two  forms. 
Lupoid  ulcer  has  all  the  characters  of  this  form  of  Ulcer ;  the  hollow  ex- 
cavation, absence  of  granulations,  thin,  worm-eaten,  and  everted  margin 
thus  contrasting  with  a  cancerous  ulcer.  The  ravages  of  lupoid  ulcera- 
tion are  equally  notable.  The  features  disappear  as  the  ulcer  extends  ; 
the  nose  and  mouth  may  fall  into  one  cavity  and  the  eye  drop  down 
from  the  orbit,  exposing  the  back  of  the  pharynx,  nares,  antrum,  and 
interior  of  the  orbit,  in  one  large,  irregular,  and  carious- bottomed  ex- 
cavation ;  which  completely  disguises  any  recognition  of  the  individual 
face,  or  even  obliterates  its  form  as  that  of  the  human  visage.  Such  a 
result  had  taken  place  in  a  poor  woman,  who,  if  I  remember  rightly, 
was  found  on  a  door-step  one  night,  many  years  since ;  and  a  wax-model 
of  whose  horribly  remnant  face  is  deposited  in  the  Museum  of  the 
University  College,  London. 

The  treatment  of  this  form  of  Ulcer  is  noticed  under  Lupus.  Chloride 
of  zinc  in  paste,  well  applied  to  the  excavation,  is  far  more  effectually 
curative  than  excision.  This  I  once  saw  in  a  case  treated  by  Mr.  Listen, 
and  similar  results  were  obtained  by  Mr.  Moore,  in  two  cases.  In  one 
of  these,  the  surface  was  known  to  have  remained  perfectly  healthy 
two  years  and  a  half  afterwards  ;  although  the  disease  had  destroyed 
the  greater  part  of  the  contents  of  the  right  orbit,  the  eyelids  and  skin 
in  the  neighbourhood. 

Gancrum  oris. — Another  form  of  corroding  ulcer,  a  phagedseno-gan- 
grenous  ulceration  affecting  the  inner  surface  of  the  cheek  and  lip. 
Commencing,  usually,  with  a  brawny,  tense,  shining  swelling  of  the 
cheek,  the  corresponding  interior  of  the  cheek  soon  presents  a  deeply 
excavated,  round  ulcer,  having  a  brown,  pulpy,  sloughy  sui-face.     Dif- 
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fering  somewhat  from  this  typical  condition  of  the  disease,  it  may 
commence,  in  its  most  rapid  form,  as  a  black  gangrenous  spot,  unac- 
companied by  any  surrounding  inflammatory  swelling ;  or,  in  a  milder 
form  than  usual,  it  presents  a  shallow,  ash-coloured  ulcer,  situated  on 
the  inside  of  the  lip,  more  often  the  lower  one,  and  extending  to  the 
cheek.  This  latter  form  of  the  ulceration  seems  to  have  a  diphtheritic 
character. 

The  disease  may  extend  considerably ;  the  excavated  ulcer  inside  the 
cheek  perforating  and  opening  in  the  form  of  a  circular,  dark-coloured, 
gangi-enous  cavity,  communicating  with  the  mcfuth.  The  gums  are 
turgid  and  spongy ;  while  a  fetid  saliva  and  putrescent  discharge 
dribbles  from  the  lips.  Comparatively  little  pain  attends  the  process 
of  destruction  ;  but  the  constitutional  exhaustion  is  often  fatal,  and  the 
patient  sinks  in  a  comatose  state. 

The  cav^e  of  cancrum  oris  is  genei'al  debility ;  resulting  from  poor 
living,  among  the  ill-fed  and  otherwise  destitute  children  of  large  towns, 
who  are  chiefly  affected.  Or  the  disease  may  be  a  consequence  of  one 
of  the  eruptive  fevers,  as  measles  or  scarlatina,  or  any  other  severely 
reducing  illness  ;  and,  occasionally,  it  has  followed  the  prolonged  ad- 
ministration of  mercury.  The  feeble,  wan,  abject  aspect  of  the  poor 
little  victim  will  be  readily  associated  with  the  characteristic  appear- 
ance o£  the  buccal  or  labial  ulceration. 

Treatment. — Local  applications  must  be  employed  to  arrest  the  dis- 
ease, and  correct  the  fetid,  self-poisoniug  discharge.  Hence,  t>ie  nitrate 
of  silver  should  be  freely  applied,  or  the  strong  nitric  acid  will  probably 
be  necessary  ;  and  the  mouth  should  be  syringed  with  chlorinated  solu- 
tions. But  the  constitutional  treatment  is  most  curative  ;  and  quinine 
and  ammonia,  the  latter  not  piished  to  its  depressing  effect,  with  wine, 
beef-tea,  and  other  nutritious  food,  are  the  most  efficient  measures. 
Chlorate  of  potash,  in  large  doses,  is  said  to  have  an  almost  specially 
remedial  influence.  My  own  experience  does  not  enable  me  to  confirm 
this  xiew. 

The  deformity  resulting  from  cicatrization  may  require  some  plastic 
operation  for  its  rectification. 

Tumours. — Various  species  of  morbid  gi-owths  form,  occasionally, 
on  or  in  the  cheek  :  fatty  and  fibrous  tumours,  as  I  have  seen  in 
three  cases  ;  cartilaginous,  cystic,  and  cancerous ;  or  vascular  and 
erectile  tumours. 

The  removal  of  any  such  tumour  can  generally  be  accomplished  by 
careful  excision,  having  regard  to  the  thickness  of  the  cheek  and  the 
relation  of  the  growth  to  surrounding  parts.  The  gap  left  is  filled  up 
partly  by  granulation,  followed  by  contraction,  and  perhaps  adhesion 
to  the  side  of  the  gums.  In  this  way — after  I  had  excised  an  epithelial 
cancer  extending  from  the  right  angle  of  the  mouth  far  into  the  cheek 
— a  puckered  cicatrix  prevented  any  dribbling  of  saliva,  or  escape  of 
food  in  mastication,  although  two  of  the  molar  teeth  were  still  ex- 
posed. The  subcutaneous  application  of  ligature  will  probably  be 
available,  in  the  case  of  an  erectile  tumour,  which  I  have  thus  removed 
from  the  inner  side  of  the  cheek.  It  is  sometimes  remarkable  how 
much  the  cicatrix,  after  such  operation,  becomes  effaced  in  the  course 
of  years. 

Tongue. —  Wounds. — Severe  haemorrhage,  principally  from  the  lin- 
.srual  artery,  is  the  chief  point  of  practical  importance,  in  wounds  of 
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the  tongue.  The  lesion  itself  is  apt  to  occur  by  an  accidental  bite  of 
the  tongue,  and  not  unfrequently  severe  laceration  is  thus  occasioned 
dui'ing  an  epileptic  fit.  When  the  organ  is  protruded,  a  blow  on  the 
lower  jaw  has  been  known  to  nearly  sever  the  tongue ;  as  happened 
in  the  case  of  a  patient  of  mine,  to  which  I  have  particularly  alluded 
in  illustration  of  the  general  law  of  primary  adhesion,  and  a  similar 
extent  of  lesion  has  been  caused  by  a  blow  in  a  prize-fight.  Punctured 
wounds  are  liable  to  happen  ;  as  from  a  blow  received  on  a  pipe  in  the 
roouth,  a  thrust  from  a  fork,  or  from  the  habit  of  holding  pins  between 
the  lips,  or  accidentally  taking  a  needle  into  the  mouth  with  food. 
Insect-stings  of  the  tongue  sometimes  occur,  as  from  a  bee  or  wasp 
getting  into  the  mouth  during  sleep  or  in  eating  fruit. 

Treatment  must  first  be  directed  to  the  arrest  of  hemorrhage,  which 
may  be  effected  by  ligature  or  torsion  of  the  lingual  artery  ;  any  oozing 
of  blood  being  then  restrained  by  means  of  ice-water  held  in  the  mouth 
and  repeatedly  renewed.^  The  divided  parts  should  be  adjusted  with 
sutures  ;  which,  however,  speedily  separate,  and  union  will  probably  as 
speedily  take  place.  It  is  a  remarkable  fact,  how  much  the  sense  of 
taste  is  gradually  restored ;  showing  that  the  gustatory  nerve,  when 
divided,  reunites  without  apparently  any  interruption  in  the  continuity 
of  its  nerve  tissue.  The  irritation  and  swelling  arising  from  an  insect- 
sting  may  be  allayed  by  rinsing  the  mouth  often  with  a  dilute  solution 
of  acetate  of  ammonia. 

Foreign  Bodies  are  sometimes  thrust  into  the  substance  of  the 
tongue,  and  may  even  become  imbedded  and  concealed.  In  the 
Museum  of  Guy's  Hospital,  there  is  a  specimen  (1674)  showing  a  piece 
of  tobacco-pipe,  over  which  the  substance  of  the  tongue  had  closed. 
Frequent  hgemorrhage  occurred,  and  ultimately  proved  fatal.  The 
crown  of  the  second  molar  tooth  was  driven  into  the  tongue  by  a 
musket-ball,  and  there  remained  quiescent  for  a  period  of  thirty-two 
years  ;  when  an  abscess  formed  and  discharged  it. 

In  any  case,  the  foreign  body  should  of  course  be  removed,  if 
possible. 

Congenital  Defects. — Tongue-tie  signifies  a  congenital  shortening  of 
the  fraenum  linguae,  whereby  the  apex  of  the  tongue  is  depressed  and 
restrained  ;  so  that  it  cannot  be  protruded  beyond  the  incisor  teeth,  and 
there  is  a  diflBculty  in  sucking,  and  eventually  indistinct  articulation  in 
the  adult. 

This  defect  can  easily  be  remedied,  by  snipping  the  bridle  across 
with  blunt-pointed  scissors  ;  observing  to  direct  their  points  downwards 
just  to  avoid  the  ranine  arteries.  Not  unfrequently,  mothers  request 
such  relief  very  unnecessarily. 

Other  congenital  defects  are  very  seldom  met  with,  and  therefore 
have  less  practical  importance. 

The  tongue  may  be  found  adherent  to  the  floor  of  the  mouth,  an 
instance  of  which  malformation  is  recorded  by  M.  Sernin  ;  or  the  union 
exists  in  the  form  of  membranous  bands,  as  in  three  cases  mentioned  hj 
Maurrain  ;  and  in  the  adult,  a  similar  condition  is  sometimes  the  result 
of  sloughing.  Any  such  restraint  to  the  free  movements  of  the  organ 
will  interfere  with  its  functions,  in  sucking,  mastication,  and  speech. 
But  the  tongue,  when  bound  down  by  adhesion,  can  be  dissected  up,,  or 
tbe  bands  divided  ;  care  being  taken  to  prevent  reunion  by  passing  the 
finger  between  the  surfaces  once  or  twice  daily  during  cicatrization. 
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Excessive  mobility  of  the  tongue  may  be  due  to  congenital  looseness  of 
attachment,  or  acquii-ed  b}^  a  too  free  division  of  the  frfenum  for  tongue- 
tie.  In  either  case,  the  organ  is  liable  to  be  turned  back  and  swallowed, 
causing  suffocation.  An  unnaturally  long  tongue  may  be  an  occasional 
form  of  actual  monstrosity  ;  in  a  girl,  according  to  Fouraier's  descrip- 
tion, the  tongue  Avas  so  long,  that  Ts'hen  protruded,  Avith  head  erect,  the 
tip  reached  to  her  chest.  Bifid  tongue  is  a  rare  congenital  defect ;  and 
which  admits  of  reparation,  by  pal-ing  the  edges  of  the  cleft,  and  bring- 
ing the  i^arts  together  with  sutures,  as  for  cleft  palate.  Absence  of  the 
tongue  merits  notice ;  for  in  a  case  narrated  by  M.  de  Jussiew,  the 
powers  of  speech  and  taste  wei'e  nevertheless  enjoyed. 

Diseases. — Prolapsus  of  the  tongue  may  undoubtedly  occur ;  it  having 
been  noticed  by  Zacchias  in  1628,  Bertholin,  Sauvages,  Percy,  Laurent, 
Mirault,  Maurant,  Lassus,  Crosse,  Listen,  Clauny,  Hodgson,  Teale,  and 
other  Surgeons.  In  a  case  recorded  by  Professor  Humphry,  the  organ 
was  enormously  enlarged,  both  in  circumference  and  length  ;  the  portion 
immediately  Avithin  the  lips  haA-ing  five  inches  circular  measurement, 
and  Avhen  the  tongue  Avas  drawn  into  the  mouth  as  far  as  possible,  the 
length  from  the  upper  lip  to  its  tip  measured  tAvo  inches.  The  pro- 
truded organ  had  been  habitually  suspended  in  a  bag  from  the  head. 
It  Avas  soft  and  supple,  but  of  a  granular  or  warty  appearance,  A\'ith 
deep  clefts,  owing  to  hypertrophy  and  separation  of  the  papillas  ;  the 
colour  remaining  natural.  The  opening  of  the  mouth  Avas  enlarged, 
the  lower  lip  cA^erted,  and  the  angles  of  the  mouth  depressed ;  elon- 
gating and  giving  a  peculiar  expression  to  the  face.  The  orifices  of 
the  sublingual  ducts,  also  enlarged,  were  situated  just  in  front  of  the 
edge  of  the  lip ;  and  thence  the  saliva  dribbled  continually  from 
the  end  of  the  tongue,  to  the  amotint  of  more  than  half  a  pint  daily. 
The  mental  portion  of  the  jaA\'  and  inferior  incisor  teeth  had  become 
evei'ted  by  constant  pressure  of  the  tongue,  forming  a  curvature 
in  Avhich  the  organ  lay ;  and  a  wide  interval  existed  between  the 
teeth,  Avhich,  even  when  the  mouth  Avas  closed  and  the  molars  Avere 
in  contact,  was  nearly  two  inches  in  extent  betAveen  the  upper  and 
lower  incisors. 

This  condition  of  the  tongue  may  be  congenital,  or  acquired  as 
a  consequence  of  profuse  salivation.  It  is  attributable  to  hyper- 
trophy, or  possibly  to  a  paralytic  state  of  the  retractor  muscles  of 
the  tongue. 

The  treatment  of  prolapsus  linguge  is  unsatisfactory.  The  protruding 
portion  may  be  removed  by  excision,  a  perilous  and  even  fatal  adA^en- 
ture ;  or  by  ligature,  with  the  formation  of  a  poisonous  slough,  for  a 
while,  in  front  of  the  mouth  and  nostrils  ;  or  by  means  of  the  ecraseur 
— a  mode  of  rapid  strangulation  and  excision,  thus  avoiding  the  risk 
of  haemorrhage  and  slough.  In  like  manner,  the  galA'ano-cautery 
may  prove  advantageous.  Pressure  has  caused  the  swelling  to  partly 
subside,  but  it  has  returned  again ;  yet,  in  slight  hypertrophy, 
it  appears  from  Mr.  Fairlie  Clarke's  table  of  cases  that  successful 
results  have  been  obtained  by  regular  compression,  coupled  Avith 
the  application  of  astringent  lotions,  especially  of  alum,  sulphate  of 
copper,  or  tannin. 

Atrophy. — Wasting  of  the  tongue  is  not  a  disease  of  the  organ 
itself,  but  depends  upon  paralysis  of  the  hvpo-glossal  nerves ;  the 
atrophy  being  simply  symptomatic.     Mr.  Clarke  thus  represents  the 
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pathology  of  this  affection  :— Excluding  hemiplegic  paralysis,  atrophy 
of  the  tongue  is  referable,  either  to  disease  of  the  medulla  oblongata, 
involving  the  hypo-glossal  nucleus,  or  to  disease  or  injury  of  the  hypo- 
glossal nerve,  in  its  course  between  the  cerebrum  and  the  muscles  of 
the  tongue  to  which  it  is  distributed.  Under  the  first  head,  the  kind 
of  disease  may  be  softening,  hsemon-hage,  syphilis,  or  various  other 
causative  conditions ;  the  second  class  comprises  morbid  growths  and 
injuries.  The  symptoms  diifer  according  to  whether  the  disease  is 
central  or  intermediate.  In  the  former  case,  the  paralysis  and  atrophy 
may  affect  both  halves  of  the  tongue,  or  be  limited  to  one  side.  But 
whether  bilateral  or  unilateral,  the  affection  is  not  confined  to  the  hypo- 
glossal nerve;  the  branches  of  the  fifth  and  eight  pairs,  and  the  facial 
or  portio  dura  of  the  seventh  nerve,  are  usually  implicated.  Thus,  the 
lips,  soft  palate,  vocal  cords,  and  other  parts  participate  in  common 
with  the  tongue  ;  as  manifested  by  the  labio-glosso-laryngeal  paralysis, 
so  named  by  Duchenne.  Thence,  the  functions  of  articulation, 
vocalization,  and  deglutition  are  impaired  or  lost.  When  the  hypo- 
glossal nerve,  intermediately,  is  the  seat  of  lesion,  the  paralysis  and 
atrophy  are  unilateral.  The  resiilt  of  atrophy  is  fatty  degeneration  of 
the  muscular  fibres  of  the  tongue, —  an  irremediable  condition. 

Glossitis. — Acute  inflammation  of  the  tongue  is  attended  -with 
sudden  enlargement  of  the  organ,  which  protrudes  from  the  mouth, 
presenting  a  red  mammillated  appearance,  with  profuse  salivation ; 
while  the  patient  can  neither  speak  nor  swallow,  or  scarcely  breathe. 
It  is  met  with  rarely  as  an  idiopathic  affection,  but  sometimes  as 
a  consequence  of  over-salivation  from  the  abuse  of  mercury,  or  of 
scalding  or  corrosive  fluids.  Treatment  is  urgent,  and  the  tension  result- 
ing from  infiltration  of  serum  and  from  congestion  can  be  at  once 
relieved  by  a  free  incision  on  either  side  of  the  raphe,  along  the  dorsal 
aspect  of  the  tongue,  thereby  avoiding  the  ranine  arteries.  But  it 
should  be  remembered  that  the  oedema  may  so  far  involve  only  one  side 
of  the  tongue  as  to  cause  the  lower  surface,  which  swells  more  readily, 
to  be  turned  directly  upwards ;  the  incision  made  above  thus  passing 
into  the  tissues  naturally  inferior,  and  which  would  resume  this  position 
as  the  swelling  subsides.  Tracheotomy  may  have  to  be  resorted  to  for 
the  relief  of  dyspnoea.  Saline  purgatives  will,  however,  usually  com- 
plete the  reduction  of  the  swelling-,  when  they  can  be  swallowed,  after 
the  immediate  relief  afforded  by  incisions.  Astringent  and  cleansing 
gargles  are  also  useful  adjuncts. 

Abscess  of  the  tongue — should  it  take  place — may  be  detected  on 
careful  examination  of  the  deep-seated,  semi-elastic,  and  fluctuating 
swelling.     It  must  be  punctured  as  soon  as  possible. 

TJlcerationis  liable  to  occur,  in  a  simple  form,  as  the  result  of  irrita- 
tion by  decayed  teeth ;  or  in  a  specific  form,  as  a  manifestation  of 
secondary  syphilis.  Fissures  and  milk-white  stains  or  psoriasis  on  the 
dorsum  of  the  tongue,  coupled  with  the  history  of  syphilis,  will  deter- 
mine the  diagnosis.  The  treatment  varies,  of  course,  with  the  cause ;  the 
removal  of  a  decayed  tooth,  and  aperient  stomachic  medicines,  may 
prove  sufficient  to  heal  the  ulcer ;  or  it  must  be  treated  as  a  secondary 
form  of  syphilis,  by  the  topical  application  of  nitrate  of  silver,  with  the 
administration  of  iodide  of  potassium  and  bai'k. 

Tuherculous  or  Strumous  Ulcer. — Originally  described  by  Sir  James 
Paget   (1858),  this  form  of  ulcer  presents  certain  tolerably  definite 
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characters.  Following  an  accurate  description  given  by  Mr.  Butlin, 
in  his  recent  work  on  "  Diseases  of  the  Tongue,"  a  completely  de- 
veloped tuberculous  ulcer,  not  too  broken  down  and  sloughy,  may 
thas  be  recognized : — The  surface  is  uneven,  pale,  and  rather  flabby, 
granulated,  often  covered  with  yellowish-grey  viscid  or  coagulated 
mucus;  the  edges  are  sometimes  sharp  cut,  sometimes  bevelled,  seldom 
elevated,  or  everted,  or  undermined,  not  usually  very  red,  but  often 
redder  than  the  surrounding  tongue  ;  there  is  very  little  surrounding 
induration — indeed,  there  may  be  none ;  the  adjacent  portions  of  the 
tongue  are  generally  a  little  swollen,  sometimes  much  so  and  sodden ; 
the  outline  of  the  ulcer  has  no  characteristic  shape,  but  the  borders 
are  often  sinuous,  and  the  shape  is  not  unusually  oval,  or  ovoid,  or 
elongated.  In  the  immediate  neighbourhood  of  the  ulcer,  and  perhaps 
extending  for  some  distance  beyond  it,  are  sometimes  observed  tiny 
yellowish-grey  points,  or  patches,  or  elevations,  or  in  place  of  these, 
minute  ulcers,  which  in  time  increase  in  size.  The  depth  of  the 
ulcer  varies  much ;  in  the  earlier  stages  it  is  superficial,  but  as  the 
disease  advances  it  may  eat  deeply  into  the  substance  of  the  tongue, 
and  more  or  less  deeply  at  different  parts.  It  is  almost  invariably 
painful  in  the  advanced  stage,  and  nearly  always  accompanied  with 
salivation. 

The  ulcer  commences  in  various  ways  :  by  the  breaking  down  of  a 
small  blood-bleb  or  vesicle,  or  by  the  formation  of  a  tiny  nodule,  or 
a  little  yellow  point  or  patch,  which  gives  way  before  it  attains  half 
the  size  of  a  pea.  Commonly  situated  at  or  near  the  tip  of  the  tongue, 
the  ulcer  may  extend  backwards  along  the  borders,  or  into  the  muscular 
substance  of  the  organ.  Any  part  of  the  tongue,  however,  and  espe- 
cially the  dorsum,  may  be  the  seat  of  this  ulcer.  Men  are  more  often 
attacked  than  women — in  this  respect  resembling  cancerous  and 
syphilitic  ulcers.  Occurring  more  frequently  in  adults  than  in 
children,  no  period  of  life  is  entirely  exempt,  from  early  childhood  up 
to  sixty  and  seventy  years  of  age.  As  the  sore  increases,  sloughing 
may  supervene,  destroying  the  granular  appearance  of  the  ulcer;  or  a 
gradual  deliquescence  of  the  tissues  taking  place,  the  muscular  texture 
appears  like  the  fibres  of  raw  meat.  The  lymphatic  glands  beneath 
the  jaw  commonly  become  enlarged;  and  generally  death  ensues 
within  a  few  months,  or  at  the  most  a  year  or  two.  Granulation 
sometimes  results  in  healing  of  the  sore  ;  but  usually  ulceration  recurs, 
and  terminates  fatally. 

The  tuberculous  ulcer  may  occur  either  as  a  primary  or  as  a 
secondary  manifestation  of  tubercle  ;  the  former  being  extremely  rare. 
Secondary  ulceration  is  mostly  associated  with  tuberculous  disease  of 
the  lung  and  larynx ;  and  internal  organs — the  kidneys,  liver,  and 
spleen — are  often  found,  after  death,  to  be  affected.  The  relation  of 
the  lingual  and  other  organic  manifestations  of  tuberculosis,  whether 
as  coincident  or  consequent  affections,  is  doubtful. 

In  the  diagnosis  of  tuberculous  ulcer  of  the  tongue,  the  disease  may 
be  mistaken  for  syphilitic  or  cancerous  ulceration.  The  characters  of 
the  ulcer,  although  tolerably  definite  taken  collectively,  must  be  con- 
sidered in  connection  with  other  evidence  of  tuberculosis,  or  at  least 
a  phthisical  tendency.  But  while  this  constitutional  condition  is  the 
essential  cause  of  the  lingual  disease,  local  irritation,  from  a  rough 
decayed  tooth,  not  unfrequently  gives  rise  to  the  ulceration.     Consti- 
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Lutional  predisposition  is,  'however,  evinced  in  the  pi-oduction  sometimes 
of  more  than  one  ulcer  of  the  tongae. 

Mucous  tubercle,  gummy  tumour,  psoriasis,  and  ichtjiyosis,  are  dis- 
eases which  mostly  have  a  syphilitic  origin,  and  may  be  treated  in 
like  manner.  A  brief  description  of  the  characters  of  these  lingual 
affections  will  enable  the  Surgeon  to  recognize,  and  distinguish 
them. 

Mucous  tulercle  of  the  tongue  appears  in  the  form  of  circumscribed 
elevations,  situated  usually  on  the  sides  or  under  surface  of  the  organ. 
Varying  in  size  from  that  of  a  split  pea  to  a  sixpence,  or  larger,  the 
elevation  is  flat  and  broad,  and  of  a  whitish,  opaque  colour  ;  or  it  may 
be  prominent,  even  papilliform,  and  of  a  reddish  hue.  These  dif- 
ferences of  appearance  depend  on  whether  the  epithelium  be  chiefly 
thickened,  or  the  papillee  enlarged.  The  absence  of  circumferential 
induration,  with  their  painless  and  indolent  character,  will  distinguish 
these  mucous  patches  from  epithelial  cancer  of  the  tongue.  And,  the 
co-existence  of  other  symptoms  of  syphilis — secondary  rather  than 
tertiary — may  aid  the  diagnosis.  Ulceration  is  apt  to  take  place,  de- 
stroying the  usual  characters  of  the  mucous  patches ;  and  then,  more 
especially,  sometimes  the  dorsiim  or  base  of  the  tongue  is  beset  with  a 
number  of  small,  round  eminences — mucous  tubercles,  corresponding 
to  the  circumvallate  papillae. 

Guvimy  tumour  presents  small,  hard,  painless  lumps,  under  the 
mucous  membrane,  or  deeper  in  the  substance  of  the  tongue.  Growing 
slowly  to  the  size  of  a  pea  or  Barcelona  nut,  the  overlying  mucous 
membrane  remains  healthy  for  a  while.  Then,  with  central  softening 
.of  the  tumour,  the  membrane  over  it  assumes  a  violet  tinge,  and 
ulceration  supervening,  the  gummy  material  escapes,  or  appears  as  a 
yellowish,  membranous  mass,  and  adherent,  but  which  at  length  dis- 
integrates and  exudes.  The  ulcers,  thus  formed,  have  an  indurated 
margin  and  base,  surrounded  with  softer  swelling  of  the  tissues,  and 
inflammatory  redness  of  the  mucous  membrane  ;  the  edge  of  the  ulcer 
is  raised  and  hard,  but  not  tubei'culated,  and  often  undermined. 
Sometimes,  the  ulcer  appears  in  the  form  of  an  oval  fissure,  deep  and 
ragged,  running  along  the  side  of  the  tongue,  or  across  its  dorsum. 
Destruction  progressing  slowly,  the  margin  of  the  ulcer  may  ulti- 
mately subside,  and  soften,  while  granulations  filling  up  the  cavity, 
cicatrization  leaves  a  puckered  scar,  with  loss  of  tongue-substance. 
Occasionally,  instead  of  ulceration,  absorption  may  remove  the 
softened  gummy  matter,  or  it  may  partly  undergo  a  calcareous  trans- 
formation. 

Psoriasis  of  the  tongue — so  named,  consists  of  thickened  epithelium, 
in  the  form  of  a  circumscribed  irregular  patch,  having  an  opaque 
white  colour ;  the  papillary  appearance  being  lost,  and  replaced  by  a 
few  slight  ramifying  grooves.  After  a  day  or  two,  desquamation 
takes  place,  and  exposes  the  mucous  membrane,  the  surface  then  ap- 
pearing raw,  showing  the  papillse,  and  of  a  deep  red  colour.  Other 
syphilitic  affections  of  the  tong-ue  may  co-exist ;  but  this  may  also 
arise  from  the  irritation  of  a  rough,  carious  tooth,  or  of  a  pipe,  and 
sometimes  it  proceeds  from  gastric  derangement. 

Ichthyosis  is,  properly  speaking,  a  papilloma  of  the  tongue,  having 
the  appearance  of  a  warty  growth, — the  papillge  being  much  enlarged, 
and  covered  with  a  leathery,  opaque  layer  of  thickened  epithelium 
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(Fig.  764).     This  fur  varies  in  thickness  and  its  adhesion,  at  dif- 
ferent times, — so  that  the  tongue  sometimes  looks  cleaner  or  more 

loaded ;  and  the  coating 
Fig  764  *  may  be  soft  and  readily 

removed,  or  harder  and 
adherent.  The  Avhole 
tongue,  thus  affected, 
presents  a  lobular  sur- 
face, intersected  by  rami- 
fying grooves,  and  it  has 
a  milk-white,  granular 
appearance,  and  con- 
tracted shape.  The  dis- 
ease is  allied  to  epithe- 
lioma ;  it  is  commonly 
a  syphilitic  affection,  but 
it  may  also  arise  from 
dyspepsia.  A  lingual 
condition,  bearing  some 
resemblance  to  ichthyo- 
sis, is  described  by  Mr. 
T.  Smith,  as  the  earthy 
tongue ;  patches  of  cal- 
careous matter,  white, 
dry,  and  rough,  having 
formed  on  the  dorsum  of  the  tongue.  They  were  closely  adherent,  and 
had  existed  for  some  years  without  giving  any  pain  or  inconvenience. 
This  state  would  seem  to  have  resulted  from  salivary  concretion. 

Eczevia  or  herpes  is  a  vesicular  eruption,  of  an  inflammatory 
character,  on  the  dorsum  of  the  tongue  ;  the  numerous  minute  vesicles 
looking  like  clear  glass  beads,  or  grains  of  boiled  sago,  which,  when 
the  vesicular  fluid  becomes  purulent,  then  appear  yellow  and  opaque. 
This  condition  usually  arises  from  some  source  of  irritation  in  the 
mouth,  or  from  gastric  derangement.  But,  sometimes  supervening 
as  a  secondary  affection,  it  may  still  depend  on  local  irritation, — as, 
e.g.,  an  ulcer  or  a  tumour  of  the  tongue ;  and  then  the  vesicles  exhibit 
no  marked  inflammatory  areolae. 

The  appropriate  treatment,  in  each  of  these  lingual  affections,  must 
have  regard  to  the  cause  in  operation. 

Neuralgia  of  the  tongue  is  an  uncommon  affection,  and  usually 
limited  to  one  side  of  the  organ.  But  the  intense  pain  is  aggravated 
by  any  movement,  and  sometimes  extends  to  neighbouring  parts ;  as 
the  jaw,  ear,  or  temple.  It  may  proceed  from  local  irritation,  as  a 
carious  tooth ;  or  from  gastro-intestinal  derangement,  or  general 
debility.  Treatment  must  be  conducted  accordingly.  But  faradization 
has  proved  curative ;  and  so  has  excision  of  a  portion  of  the  lingual 
nerve.  8])asm  of  the  tongue  is  spoken  of  by  Romberg  as  being  some- 
times associated  with  neuralgia  of  the  organ;  or  as  a  symptom, 
perhaps,  of  hysteria  or  of  meningitis. 

Tumours. — (1.)  Cancer  of  the  tongue  occurs  in,  perhaps,  three  forms. 
Scirrhus  commences  as  a  firm,  incompressible  knob  on  the  edge  of  the 
tongue,  and  situate  often  opposite  the  last  molar  or  wisdom  tooth. 
*  Syphilitic  ichthyosis  of  tongue.     Eoyal  Free  Hospital.     (Author.) 
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Considerable  pain  and  difficulty  are  experienced  in  moving  the  organ 
and  in  deglutition,  and  pain  darts  along  the  Eustachian  tube  towards 
the  ear.  The  saliva  flowing  from  the  mouth,  and  fetid  secretion 
accumulating  in  the  throat  and  exciting  coug'h,  combine  with  the  pain, 
sleeplessness,  and  want  of  nourishment,  to  reduce  the  patient.  At 
length  a  deep  excavated  ulcer  is  produced,  and  hemorrhages  occasion- 
ally supervene.  The  submaxillary  glands  become  involved ;  presenting 
first  a  circumscribed  and  then  a  diffused  tumour  in  the  neck,  covered 
by  reddened  and  thinned  integument ;  this  also  ulcerates  and  discharges 
a  thin  fetid  fluid,  with  occasional  hgemorrhage.  Emaciation  and 
cachexia  ensue,  according  to  the  duration  of  the  disease.  Death  took 
place  in  ten  months,  from  arterial  liEemorrhage,  in  the  case  of  the  late 
Bransby  Cooper.  A  deep  excavation  was  found  at  the  root  of  the  tongue 
and  the  tissues  around,  extending  to  the  muscles  about  the  hyoid 
bone,  and  the  adjoining  lymphatic  glands  were  infiltrated  with  cancer. 

Soft  cancer,  in  the  shape  of  an  irregular  lobulated  mass,  of  reddish- 
brown  colour,  with  vascular  red  points,  and  of  a  spongy  succulent 
character,  was  the  kind  of  malignant  disease  in  a  case  recorded  by 
Mr.  Ceely,  of  Aylesbury.  The  tumour  protruded  from  the  mouth,  and 
a  large  portion,  weighing  seventeen  drachms  and  a  half,  was  easily 
peeled  off,  exposing  a  large  jagged  surface  covered  with  coagula.  But 
the  haemorrhage  was  moderate,  and  soon  repressed  with  matico  powder. 
The  growth  returned  within  a  week,  yet  the  man  was  still  alive 
thirteen  years  after  the  operation. 

Epithelial  cancer  appears  almost  as  often  on  the  tongue  as  on  the 
lower  lip.  It  presents  an  opaque  white  raised  patch,  consisting  of 
matted  epithelial   scales,   which 

becoming     detached    at     length  Fig.  765.* 

exhibits  an  ulcer  of  irregular 
surface,  with  hard  everted  edges 
produced  by  epithelial  infiltra- 
tion around  the  ulcer  (Fig.  765). 
Co-existing  with  such  a  patch  or 
ulcer  on  the  dorsum  of  the 
tongue,  I  have  seen  two  or  more 
buttons  on  the  hard  and  soft 
palate.  Considerable  pain  may 
be  experienced, but  thefunctional 
inconvenience  will  depend  on 
the  situation  and  extent  of  the 
part  affected.  The  submaxillary 
glands  sometimes  remain  unaf- 
fected. The  disease  progresses 
slowly,  in  one  case  existing 
twelve  years,  in  another  sixteen 
years  ;  a  far  longer  period  of 
duration  than  in  other  forms  of 
cancer-growth. 

Cancer  of  the  tongue  is  a  primary  disease,  with  rare  exceptions. 
Some  predisposition  seems  to  be  conferred  by  age  and  sex,  with 
regard  to  epithelial  cancer.     In  thirty  cases  tabulated  for  Sir  James 

*  Bilateral  epithelial  cancer  of  tongue  ;    complete  excision  of  organ.     Royal 
Free  Hospital.     (Author.)  .  *  , 
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Paget  by  Mr.  Morrant-Baker,  the  disease  occurred  more  often  in 
middle  and  advanced  life  ;  and  a  similar  relation  appears  from  thirty- 
nine  cases  collected  by  Mr.  Fairlie  Clarke.  Extreme  ages  have  been 
noticed ;  twelve  years  only,  in  a  case  by  Liston  ;  ninety  years  in  oae 
of  Paget's  cases.  The  disease  is  far  more  common  in  males  than 
females.  Thus,  in  the  former  series  of  cases,  nineteen  were  men,  and 
eleven  women ;  and  in  the  latter  series,  twenty-eight  were  men,  and 
eleven  women. 

The  duration  of  cancer  of  the  tongue  is  an  important  factor  in  its 
bearing  on  the  question  of  operation.  Of  the  thirty-nine  cases  referred 
to,  the  average  duration  was  fifty-seven  weeks  ;  the  shortest  period 
having"  been  fourteen  weeks,  and  the  longest  beyond  six  years. 

Treatvient. — Any  cancerous  disease  of  the  tongue  must  be  extir- 
pated by  surgical  operation  ;  no  known  medicinal  treatment  having  any 
curative  effect.  The  extirpation  should  be  carried  freely  around  the 
cancerous  infiltration,  to  lessen  the  probability  of  the  disease  recurring. 

Excision  may  be  either  partial,  or  complete  removal  of  the  whole 
tongue.  The  former  procedure  is  appropriate  and  practicable  w^hen 
the  disease  is  limited  to  the  tip  or  anterior  portion  of  the  organ,  on  one 
side  of  the  raphe  ;  the  latter  operation  becomes  absolutely  imperative, 
as  the  only  chance  of  safety,  when  the  disease  is  more  extensive.  These 
operations  of  excision  may  be  done  with  the  knife,  or  with  scissors ;  or 
by  means  of  the  ecraseur  or  the  galvanic  wire-cautery.  The  two  latter 
methods  of  removal  are  preferable,  for  the  avoidance  of  haemorrhage  ; 
and  the  galvanic  cautery  is  more  especially  advantageous,  as  being* 
equally  effectual,  and  far  more  speedy  in  its  operation  ;  but  the  wire 
must  be  applied  at  a  dull  red  heat,  otherwise  the  bleeding  will  be  no  less 
free  than  if  a  knife  were  used.  Strongcurved  pins  are  transfixed  through 
the  tongue,  to  guide  the  ecraseur  or  wire  in  its  course  around  the  part 
to  be  removed,  or  through  the  base  of  the  organ  for  complete  excision.. 

Partial  excision  is  easily  performed.  If  the  Tinife  be  used,  chloro- 
form should  not  be  administered,  lest  with  the  haemorrhage,  which  is 
often  very  free,  blood  should  trickle  backwards  into  the  larynx  and 
occasion  convulsive  coughing.  The  patient  being  seated  in  a  chair, 
with  the  head  supported  behind  by  an  assistant,  another  assistant 
introduces  a  gag  to  keep  the  mouth  well  open — Wood's  gag  is  here 
specially  serviceable,- — the  tongue  is  then  drawn  forward  out  of  the 
mouth  with  a  vulsellum,  and  the  cheek  retracted.  The  Surgeon  seizing 
the  whole  tumour  or  ulcerated  part  Avithin  the  blades  of  double-hooked 
forceps  or  a  vulsellum,  he  passes  a  curved,  blunt-pointed  bistoury 
around  it,  and  by  almost  one  sweep  of  the  knife  removes  the  part.  If 
the  lingual  artery  be  wounded,  this  vessel  may  be  commanded  by 
ligature  or  torsion,  or  by  a  touch  or  two  with  the  conical-pointed 
cautery,  applied  at  a  dull  red,  searing  heat ;  any  further  bleeding  can 
generally  be  restrained  by  swabbing  with  the  perchloride  of  iron, 
or  by  ice  in  the  mouth.  JRinsing  the  mouth  with  a  strong  solution 
of  the  perchloride  has  seemed  to  me  more  effectual  than  merely  apply- 
ing it  to  the  cut  surface,  apparently  by  causing  a  general  contraction 
of  the  tongiie ;  and,  subsequently,  ice-water,  or  sucking  lumps  of  ice, 
seems  to  have  the  additional  advantage  of  lessening  the  inflammatory 
swelling  which  soon  supervenes.  The  cut  surface  rapidly  heals, 
leaving  a  puckered  cicatrix,  which  is  distinguishable  from  reproduc- 
tion of  the  disease  by  the  absence  of  induration. 
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Complete  excision  of  the  tongue  may  be  accomplished,  either  by 
removal  through  the  mouth — the  oral  operation  ;  or  through  the  cheek, 
by  incision  from  the  angle  of  the  moiith,  to  reach  the  tongue — the 
buccal  operation  ;  or  by  incisions  under  the  jaw — submental  operations. 

Oral  Operation. — This  procedure — ^as  suggested  by  Sir  James  Paget 
— consists  in  first  dividing"  the  attachments  of  the  tongue,  the  genio- 
hyoglossi  muscles  connecting  it  to  the  jaw  in  front,  and  the  mucous 
membrane  at  the  sides,  so  that  the  organ  can  be  thoroughly  drawn 
forward.  Strong  curved  pins  are  passed  from  under  the  tongue  through 
its  substance,  on  either  side  of  the  frsenum,  and  emerging  on  the  upper 
surface.  Then  the  loop  of  the  ecraseur,  or  of  the  galvanic  wire-cautery, 
is  cast  around  the  tongue,  behind  the  pins,  which  prevent  the  noose 
slipping  and  guide  it  through  the  substance  of  the  organ  and  along  the 
floor  of  the  mouth.  The  wire-cautery  will  traverse  this  route  in  a  few 
minutes  ;  but  if  the  ecraseur  be  used,  the  instrument  should  be  worked 
slowly,  two  minutes  being  allowed  between  each  movement  of  the 
handle,  and  thus  the  severation  is  prolonged  to  a  period  of  from  half 
an  hour  to  an  hour  or  longer. 

Whitehead's  method  of  performing  the  oral  operation  consists  in 
removing  the  tongue,  or  at  least  the  anterior  half  of  the  organ,  with 
scissors.  He  thus  describes  this  method : — The  mouth  being  held 
widely  open  by  a  suitable  gag,  "the  tongue  is  then  drawn  out  of  the 
mouth  by  a  double  ligature  passed  through  its  substance  an  inch  from 
the  tip  ;  an  assistant  holding  this  ligature,  maintains  a  steady  traction 
on  the  tongue,  drawing  it  outwards  and  upwards  throughout  the 
operation.  The  operator  commences  by  dividing  all  the  attachments 
of  the  tongue  to  the  jaw,  and  to  the  pillars  of  the  fauces — ^after  the 
manner  of  Paget's  oral  method — with  a  pair  of  straight  scissors.  The 
muscles  attached  to  the  base  of  the  tongue  are  next  cut  across  by 
successive  short  snips  with  the  scissors,  until  the  entire  tongue  is 
separated  on  the  plane  of  the  inferior  border  of  the  lower  jaw,  and  as 
far  back  as  the  safety  of  the  epiglottis  will  permit.  The  lingual,  or 
any  other  arteries  requiring  torsion,  are  twisted  as  divided.  A  single 
loop  of  silk  is  passed  by  a  long  needle  through  the  remains  of  the 
glosso-epiglottidean  fold  of  mucous  membrane,  as  a  means  of  draw- 
ing forwards  the  floor  of  the  mouth,  should  secondary  haemorrhage 
occnr.  This  ligature  may  with  safety  be  removed  the  day  after  the 
operation."  During  the  operation,  as  thus  performed,  the  difficulty  or 
danger  arising  from  bleeding'  is  said  to  be  more  imaginary,  than  real ; 
as  the  heemorrhage  is  easily  controlled,  and  is  frequently  trifling.  In 
two  cases,  according  to  Whitehead's  experience,  the  tongue  was  excised 
with  scissors,  without  having  to  secure  a  single  vessel ;  and  in  more 
than  one  case,  he  had  only  to  twist  one  lingual  artery.  Considerable 
and  very  troublesome  hjemorrhage  has,  however,  occurred  in  the  hands 
of  other  operators.  Mr.  Lund,  whose  operative  dexterity  is  well  known, 
strongly  advocates  the  scissors  method  of  removing  the  tongue. 

Removal  of  the  tongue  entirely,  or  in  part — through  the  mouth — 
by  means  of  the  galvano-caidery ,  has  found  favour  with  some  expe- 
rienced Surgeons,  especially  Mr.  Bryant.  The  mouth  is  gagged  widely 
open,  and  the  tongue  drawn  well  outwards  by  a  whipcord  ligature  ; 
then,  if  only  a  portion  of  the  org'an  is  to  be  excised,  the  part — say,  a 
cancerous  nodule — is  to  be  isolated  by  curved  needles,  set  in  handles, 
transfixing  the  diseased  portion  freely,  in  its  circumference  and  depth. 
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The  loop  of  the  galvanic- wire  ecraseur  is  then  cast  around  the  needles, 
and  connected  with  the  poles  of  the  battery,  when  the  wire-loop  has 
been  adjusted.  The  Avire- ecraseur  should  be  heated  to  a  dull  red 
colour,  gradually  tightened,  and  screwed  home  only  as  it  becomes 
loosened  in  cutting  its  way  through  the  tissues.  Any  force  may  break 
it — although  a  thick  and  twisted  wire  be  employed ;  or  the  tissues 
being-  divided  too  rapidly,  hfpmorrhage  occurs.  Whenever  bleeding 
follows  this  method  of  operation,  it  arises  either  from  using  the  wire- 
cautery  at  too  high  a  temperature,  or  from  having  screwed  it  up  too 
rapidly;  and  a  longer  period  occupied  in  the  excision  would  have 
insured  safety.  Middeldorpf 's  or  Bunsen's  battery  may  be  employed ; 
but  Mr.  Butlin  recommends  a  bichromate  battery — such  as  Steaven- 
son's — of  four  cells,  each  composed  of  five  pairs  of  zinc  and  carbon 
plates,  which  dip  into  two  troughs.     This  will  heat  the  thickest  wire. 

The  following  is  the  method  recommended  by  Mr.  Morrant-Baker 
(Brit.  Med.  Jour.,  1883,  vol.  ii.  p.  765)  : — ''A  gag  having  been  intro- 
duced, and  any  jagged  teeth  likely  to  be  in  the  way  of  the  operator 
having  been  extracted,  two  threads  are  passed  through  the  tongue, 
about  an  inch  behind  the  tip  and  half  an  inch  on  each  side  of  the 
middle  line.  One  of  these  looped  threads  is  now  given  to  an  assistant 
to  hold  tightly  ;  and  the  operator,  holding  the  other,  scores  the  dorsum 
of  the  tongue  with  a  blunt-pointed  scalpel,  exactly  in  the  middle  line 
— extending  the  '  cut '  well  throug-h  the  mucous  membrane  into  the 
surface  of  the  muscular  substance,  and  dividing  the  tip  freely  down  to 
and  through  the  middle  line  of  the  frsenum.  The  cut  may  be  extended 
back  as  far  as  the  operator  deems  necessary — say,  for  an  inch  beyond 
the  level  of  the  posterior  edge  of  the  cancer.  He  then  takes  both 
threads,  one  in  each  hand,  and,  using  the  forefingers  much  in  the 
same  way  that  he  would  for  tightening  a  ligature  on  a  deep  vessel,  he 
splits  the  tongue  into  two  halves.  The  thread  which  tethers  the 
diseased  half  of  the  tongue  is  now  pulled  quite  taut,  either  by  the 
operator  or  his  assistant ;  while  the  former,  with  blunt-pointed 
scissors,  snips,  as  far  as  he  considers  necessary,  the  mucous  membrane 
and  muscular  fibres  which  connect  the  tongue  with  the  anterior  part 
of  the  lower  jaw  behind  the  symphysis,  after  the  manner  suggested 
many  years  since  by  Sir  James  Paget.  He  then  '  runs  '  the  scissors 
along  the  floor  of  the  mouth,  immediately  beneath  the  mucous  mem- 
brane, keeping  close  to  the  ramus  of  the  jaw,  until  he  has  cut,  if  pos- 
sible, to  a  point  beyond  the  level  of  the  posterior  edge  of  the  cancer. 
Then,  with  his  forefinger  and  occasional  snips  with  the  scissors,  he 
frees  the  diseased  half  of  tongue  as  completely  as  may  be  requisite 
from  its  attachments  in  front  and  at  the  side  and  in  the  floor  of  the 
mouth.  The  chief  point  aimed  at,  of  course,  at  this  stage  of  the 
operation,  is  to  free  the  diseased  half  of  the  tongue  in  such  a  manner 
that  it  may  be  surrounded  by  the  loop  of  the  ecraseur  at  some  distance 
behind  the  disease,  and  without  danger  of  the  cord  slipping  forward 
so  as  to  embrace  the  neighbourhood  of  the  cancer,  and  much  less  the 
cancer  itself. 

"  Having  now  freed  the  tongue  suSiciently,  one,  and  sometimes  two, 
blunt  curved  needles  (of  the  pattern  shown)  are  now  made  to  perforate 
it  at  some  distance,  an  inch — or  more  if  possible — -behind  the  cancerous 
mass ;  and  the  loop  of  the  ecraseur  (thick  whipcord  being  probably 
the  best  material)  is  now  slipped  over  the  diseased  half  of  the  tongue. 


DISEASES    OF    THE    TONGUE. 


365 


and  adjusted  behind  the  needles.  With  the  screwing-up  of  the  ecraseur, 
this  part  of  the  operation  is  now  completed,  with  the  exception  that, 
very  commonly,  at  least  when  whipcord  is  employed,  the  main  vessel 
and  some  other  tissue,  perhaps  nerve-fibres,  are  pulled  through  the 
end  of  the  ecraseur  after  the  softer  substance  of  the  tongue  has  been 
crushed  through.  Under  these  circumstances,  a  double  ligature  should 
be  passed  with  an  aneurism-needle,  and  the  strand  of  vessels  and 
nerves  divided  between  the  two  knots,  when  the  ecraseur  will,  of 
course,  at  once  come  away,  and  the  main  vessels  will  be  left  on  the 
face  of  the  stump  securely  ligatured. 

"  In  the  event  of  both  sides  of  the  tongue  requiring  removal,  an 
ecraseur  should  now  be  slipped  over  the  other  half  after  it  has  been 
sufficiently  freed  from  its  attachments,  and  the  diseased  part  guarded 
by  a  blunt-pointed  needle.  This  part  of  the  operation,  on  account  of 
the  space  gained  by  the  removal  of  half  the  organ,  can  be  performed 
with  comparative  ease  and  rapidity.  When  the  Surgeon  has  deter- 
mined,      from 

the  beginning,  Fig.  766.* 

to  remove  the 
whole  tongue, 
the  attach- 
ments in  front 
and  at  the  sides 
may  with  ad- 
vantage be  di- 
vided before 
making  the 
median  inci- 
sion." 

Buccal  Ope- 
ration.  —  By 
an  incision  ex- 
tending from 
the  angle  of  the 
mouth  to  the 
inner  concave 
angle  of  the 
jaw,  the  base  of 
the  tongue  is 
easily  reached ; 

then,  the  tongue  baving  been  well  drawn  forward  with  a  vulsellum, 
the  base  is  transfixed  by  two  stoiit  curved  pins,  one  on  either  side 
of  the  fr^num  and  projecting  above  in  front  of  the  epiglottis ;  the 
ecraseur  (Fig.  7&Q),  or  loop  of  wire,  is  readily  cast  around  the  base 
behind  the  pins  ;  and  thus  the  whole  tongue  is  excised  (Fig.  767). 
The  only  bleeding  in  this  operation  is  from  the  incision  through  the 
cheek,  the  facial  artery  requiring  ligature  or  torsion.  This  incision  is 
finally  closed  with  hare-lip  pins  and  twisted  sutures  ;  observing  to  adapt 
the  line  of  junction  evenly,  so  that  primary  union  may  take  place  in  a 
few  days,  and  without  disfigurement,  beyond  a  slight  linear  scar  across 
the  cheek.  In  a  male  patient,  the  growth  of  whisker  will  perhaps 
hide  even  that.  This  buccal  operation  is  connected  with  the  name  of 
*  Royal  Free  Hospital.     (Author.) 
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Mr.  Furneaux  Jordan  ;  but  I  performed  the  same  operation  before  I 
had  beard  of  his  practice  ;  and  in  transfixing  the  tongue  I  used  two 
curved,  sharp-pointed  aneurism-needles,  Avhich  I  found  very  efficient 
and  convenient  for  the  purpose  of  fixing  the  ecraseur-loop,  and  guiding 
it  through  the  root  of  the  tongue.  The  operation  was  devised  for  the 
complete  extirpation  of  the  tongue,  after  I  had  twice  removed  portions 

with  the  knife  in- 
F'G.  767.*  effectually  —  the 

disease,  epithelial 
cancer,  having  re- 
turned— but  as  the 
sublingual  glands 
remained  unaf- 
fected, I  thought 
it  a  fair  case  for 
resorting  to  com- 
plete excision, 
with  the  view  of 
giving  comfort  to 
the  patient,  and 
prolonging  life,  al- 
though he  was 
then  sixty  -  five 
years  old.  Two 
years  afterwards, 
when  I  saw  him, 
he  enjoyed  excel- 
lent health,  could 
swallow  any  kind 
of  food,  and  arti- 
culate with  suf- 
ficient distinctness  of  utterance  to  follow  his  former  occupation — 
that  of  a  cab- driver.  I  have  since  seen  this  man  on  several  occasions 
for  several  years,  and  there  has  been  no  return  of  the  disease. 

Submental  Operations. — Three  methods  have  been  practised  for 
removing  the  tongue  by  procedures  beneath  the  jaw. 

The  puncture  and  ecraseur  operation,  devised  by  Mr.  Nunneley,  is 
readily  performed.  The  tongue  having  been  transfixed  by  a  couple  of 
strong  curved  needles,  passed  from  the  floor  of  the  mouth  and  pro- 
jecting on  the  upper  surface  of  the  tongue,  which  had  been  drawn 
forward  with  a  vulsellum,  as  in  the  preceding  operations,  a  stout- 
bladed  needle,  attached  by  ligature  to  the  noose  of  an  ecraseur,  is  thrust 
through  the  floor  of  the  mouth  from  under  the  chin,  the  needle  being 
made  to  penetrate  in  the  middle  line,  and  about  midway  between  the 
OS  hyoides  and  the  chin,  so  that  the  point  emerges  in  the  mouth  by  the 
side  of  the  fraenum  of  the  tongue  ;  the  loop  of  the  ecraseur  is  drawn 
Tip  and  the  needle  detached ;  then  the  tongue  is  drawn  forward 
through  the  noose  (Fig.  768,  showing  also  operation  by  submental 
incision),  which  must  be  planted  behind  the  pins  as  usual  (omitted 
in  figure),  and  the  organ  is  excised  by  slowly  working  the  instrument. 
On  withdrawing  the  noose  through  the  submental  puncture,  the 
narrow  track  of  the  wound  has  a  somewhat  lacerated  surface,  but 
*  Eoval  Free  Hospital.     (Author.)     Same  case. 
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this  is  of  little  consequence  in  the  process  of  healing.  The  operation 
has  proved  very  effectual  as  a  method  of  complete  excision ;  and 
it  is  far  more  conservative  than  either  of  the  remaining  submental 
operations,  both  of  which  will  probably  fall  into  disuse. 

Large  portions  of  the  tongue  have  been  successfully  extirpated  by 
Regnoli's  operation  ; — simply  an  incision 
into  the  floor  of  the  mouth,  extending*, 
under  the  jaw,  from  one  angle  of  the  bone 
to  the  other  (Fig.  768)  ;  a  vertical  incision 
in  the  middle  of  this,  from  the  hyoid  bone 
forwards,  will  enable  the  tongue  to  be  more 
readily  drawn  downwards  through  the  open- 
ing, and  nearly  the  whole  organ  can  then 
be  removed. 

Syme's  operation,  similar  to  that  by 
Sedillot,  for  complete  extirpation,  consists 
in  making  an  incision  through  the  middle 
of  the  lower  lip  and  carrying  it  over  the 
chin  down  to  the  hyoid  bone ;  the  sym- 
physis of  the  jaw  is  sawn  through,  and 
the  mylo-hyoid,  genio-hyoid,  and  genio- 
hyoglossi  muscles  separated  ;  the  two  halves 
of  the  bone  are  drawn  asunder,  and  the 
larynx  is  drawn  forwards,  thus  exposing 
the  whole  tongue  down  to  its  very  root, — 
the  hyoid  attachments.  The  organ  is  then  to  be  completely  excised  ; 
and  the  symphysis  wired  together,  as  more  recently  practised.  Mr. 
Fiddes,  of  Jamaica,  recommends  that  the  lingual  artery  should  be 
ligatured  and  divided  on  either  side,  separately,  in  order  to  reduce  the 
amount  of  haemorrhage. 

Lateral  Sub'maxillary  Operation. — Recently  (1880),  Kocher  has  de- 
vised a  method  of  removing  the  tongue,  which  maybe  thus  designated  ; 
and  which,  as  a  very  extensive  operative  procedure,  might  be  deemed 
necessary  for  the  extirpation  of  disease  involving  the  floor  of  the 
mouth,  and  the  submaxillary  glands, — in  addition  to  the  whole  of  the 
tongue.  It  may  well  be  questioned  whether  any  operation  should  be 
attempted  when  the  disease  is  apparently  thus  unlimited.  Moreover, 
this  submaxillary  operation  includes  a  preliminary  tracheotomy  and 
the  ligature  of  the  lingual  artery  on  one  or  both  sides,  as  well  as  the 
facial  artery.  I  have  no  practical  experience  of  Kocher's  method,  and 
shall  follow  the  description  given  by  Butlin,  from  the  original  source 
(JDeut.  Zeitschriftfilr  Ghirurgie,''  1880,  xiii.  146)  : — "  Tracheotomy  is  per- 
formed, and  an  ordinary  cannula  employed — Trendelenburg's  cannula, 
which  sometimes  produces  serious  dyspnoea  when  the  tube  is  inflated, 
being  unnecessary,  on  account  of  other  precautions  which  are  taken 
during  and  after  the  operation.  The  pharynx  is  completely  filled  by 
a  sponge  soaked  in  carbolic  acid,  and  attached  to  a  string  for  its  ready 
removal.  The  first  incision  is  made  along  the  anterior  border  of  the 
sterno-mastoid  muscle,  commencing  a  little  below  the  tip  of  the  ear, 
and  terminating  about  the  middle  of  the  muscle.  From,  this,  a  second 
incision  is  carried  forwards  to  the  hyoid  bone,  and  thence  along  the 
anterior  border  of  the  digastric  muscle  to  the  symphysis  of  the  jaw. 
The  flap,  thus  delineated,  is  reflected  upon  the  cheek,  and  the  facial 


368  SPECIAL   PATHOLOGY   AND    SUKGERY. 

artery,  and  the  lingual,  are  tied.  The  submaxillary  fossa  is  then 
completely  cleared  out,  commencing'  from  behind  ;  the  lymphatic 
glands  are  all  removed,  and  even  the  submaxillar}-  and  sublingual 
salivary  glands,  if  they  appear  to  be  affected.  The  mucous  membrane 
is  next  divided  along  the  lower  jaw,  and  a  portion  of  the  mylo-hyoid 
muscle,  as  may  be  necessary,  is  detached  from  the  bone.  Then,  the 
tongue  is  drawn  down  through  the  opening,  and  removed  either  in 
part,  or  entirely,  with  scissors,  or  by  means  of  the  galvano-cautery, 
with  less  liability  to  oozing  haemorrhage.  In  removal  of  the  whole 
tongue,  the  lingual  artery  on  the  opposite  side  must  first  be  ligatured 
through  a  separate  incision.  If  the  operation  be  extensive,  the  exteimal 
"wound  should  not  be  closed  with  sutures." 

After-treatment  is  regarded  as  most  important.  Septicaemia  and 
pneumonia,  which  might  ensue  from  swallowing  various  matters,  are 
especially  to  be  pi'evented.  The  tracheotomy  cannula  is  left  in  the 
trachea ;  and  to  avoid  any  infiltration  of  the  wound  by  discharge,  the 
skin-flaps  are  fastened  back  with  sutures,  and  the  entire  cavit}-,  from 
the  surface  back  into  the  mouth  and  pharynx,  is  plugged  with  a  tam- 
pon of  sponge  or  gauze  soaked  in  a  solution  of  carbolic  acid,  five  per 
cent.  This  impregnated  tampon  is  just  washed  over  with  water, 
before  applying  it,  that  this  strong"  carbolic  solution  shall  not  come 
into  contact  with  the  mucous  membrane,  the  sponge  lying  immediately 
on  the  epiglottis  and  root  of  the  tongue,  and  filling  the  bottom  of  the 
Avound  as  far  as  it  is  covered  with  niucoiis  membrane.  The  naso- 
pharynx is  treated  in  the  same  way,  taking  care  to  protect  the  mucous 
membrane  from  contact  with  the  acid.  The  whole  operation  is  per- 
formed under  the  auspices  of  the  carbolic  spray.  The  patient  luay  be 
fed  partly  per  rectum,  but  liquid  food  is  administered  chiefly  when 
the  dressings  are  removed — twice  daily,  under  the  spray  ;  the  nourish- 
ment being  given  through  a  tube  introduced  into  the  stomach.  By 
cai'efully  observing  these  precautions,  the  entrance  of  either  discharge 
or  food,  into  the  air-passages,  may  be  safely  precluded,  throughout  the 
after-treatment. 

Ligature. — Portions  of  the  tongue  have  been  removed  by  ligature, 
in  preference  to  excision. 

In  removal  by  ligature,  the  risk  of  ha?raorrhage  is  diminished  or 
avoided  ;  but  the  operation  is  more  painful,  tedious,  and  prejudicial, 
in  consequence  of  contamination  during  the  course  of  sloughing.  To 
obviate  the  first  objection,  and  check  the  profuse  secretion  of  saliva, 
Mr.  Hilton  has  proposed  and  practised  section  of  the  lingual  nerve, 
prior  to  the  application  of  ligature.  IS^o  sensation  from  the  tumour  can 
then  be  conveyed  along  the  nerve  ;  no  reflected  irritation  can  reach  the 
collateral  branches  of  the  fifth  nerve ;  no  stimulus  to  an  increased 
secretion  of  saliva  can  be  given  to  the  salivary  glands.  Eminently, 
therefore,  an  operation  based  on  a  physiological  principle,  the  patient 
should  speak  more  freely,  and  swallow  with  less  difficulty ;  should  be 
relieved  of  pain  in  the  tongue  and  jaw,  temple  and  crown  of  the  head, 
and  of  the  incessant  inconvenience  arising  from  the  dribbling  of  saliva ; 
he  should  sleep  better,  and  become  better  nourished  than  before.  Mr. 
Hilton  sought  for  the  nerve  in  the  floor  of  the  mouth,  and  exposed  it 
by  an  incision  along  the  mucous  membrane  close  to  the  sublingual 
gland.  Mr.  Moore,  Avho  has  more  recently  divided  the  nerve,  takes  the 
last  molar  tooth  as  his  guide,  where  the  nerve  coming  forward  from 
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under  the  internal  pterygoid  muscle  is  covered  only  bj  the  mucous 
membrane.  Passing  a  curved  bistoarjinto  the  mouth  and  behind  the 
last  molar  tooth,  an  incision  three-quarters  of  an  inch  long  down  the 
jaw,  and  across  the  course  of  the  nerve,  must  divide  it.  Ligature  of 
the  corresponding  lingual  artery  has  been  combined  with  this  operation 
by  Mr.  Moore,  in  order  to  cut  oif  the  supply  of  blood  to  the  affected  part. 

Ligature  of  the  affected  part  may  be  performed  as  for  ntevus ;  care 
being  taken  to  plant  the  operation  sufficiently  wide  of  the  disease,  and 
to  strangle  the  mass  effectually  and  completely. 

A  diseased  part  of  the  tong'ue,  situated  far  back  in  the  organ,  has 
been  reached  by  a  vertical  incision  under  the  jaw,  between  the  genio- 
hyoid muscles ;  and  in  this  way  Cloquet  and  Ai-nott  succeeded  in 
passing  ligatures,  by  means  of  long  needles,  through  the  tongue,  and 
strangling  the  mass. 

But  in  estimating  the  comparative  advantages  of  the  various 
methods  of  operation  for  removing  the  tongue,  or  portions  of  the 
organ,  the  Surgeon  will  be  guided  by  the  primary  consideration  of 
extirpating  the  whole  of  the  disease,  including  any  part  which  may 
not  have  been  found  to  be  affected  prior  to  operation.  From  this 
point  of  view,  the  best  method  of  operation  is  unquestionably  that  by 
the  buccal  incision ;  as  being  the  only  way  of  gaining  access  clearly 
to  the  base  of  the  tongue,  and  adjoining  parts.  In  the  event  of 
hfemorrhage  also,  the  mouth  is  thus  laid  freely  open,  for  securing  the 
bleeding  vessels.  Cases  within  my  own  experience  have  proved  both 
these  advantages  of  the  buccal  operation.  In  one  case,  I  found  it 
necessary,  after  removing  the  tongue,  to  excise  also  the  posterior 
part  of  the  floor  of  the  mouth,  the  left  tonsil,  and  the  soft  palate, — • 
parts  which  could  not  have  been  reached  by  any  other  method  of 
operation.  In  another  case,  I  was  enabled  to  control  hgemorrhage 
from  near  the  epiglottis,  which  occurred  when  the  tongue  was 
removed,  although  the  ecraseui'  had  been  worked  slowly. 

Considering  the  dire  necessity  of  operations  on  the  tongue, — that 
of  extirpating  an  otherwise  incurable  and  surely  fatal  disease,  as  the 
only  valid  justification  for  any  such  mutilation  ;  its  consequences  with 
regard  to  articulate  speech,  need  not  be  taken  into  account.  But,  it 
is  remarkable  how  well  such  patients  can  eventually  pronounce  most 
words. 

The  results  of  operation,  in  the  prolongation  of  life,  compared  with 
the  mortality  in  the  natural  duration  of  the  disease,  are  decidedly 
favourable  to  surgical  interference.  Thus,  in  Mr.  Fairlie  Clarke's 
collection  of  thirty-nine  cases,  twenty-five  were  not  submitted  to 
operation,  and  of  these  the  average  period  of  life  was  forty-two  weeks, 
and  the  longest  period  under  two  years  ;  but,  of  the  remaining  four- 
teen cases,  subjected  to  operation,  the  average  duration  of  life  was 
eighty-six  weeks,  and  the  most  prolonged  lease  six  years  ! 

(2.)  Erectile  Tumour  or  Ncevus  of  the  tongue  is  an  uncommon  kind 
of  growth,  and  does  not  attain  to  a  great  size.  Removal  can  be  effected 
by  excision,  or,  preferably,  by  ligature  ;  and  it  may  be  necessary  to 
reach  the  affected  portion  of  the  tongue  through  an  incision  in  the 
mylo-hyoid  region. 

(3.)  Fatty  tumour  has  been  known  to  occur,  either  in  the  substance 
of  the  tongue  or  underneath  the  organ.     In  the  Museixm  of  the  Royal 
College  of  Surgeons  there  is  a  specimen,  Wo.  190,  of  fatty  tumour  taken 
VOL.  II.  2    B 
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from  the  one  situation ;  and  Sir  James  Paget  removed  another  oval 
and  bilobed  tumour,  also  from  the  substance  of  the  tongue,  near  the 
apex,  where  it  had  been  growing  for  three  years.  In  the  Museum  of 
the  Middlesex  Hospital  there  is  a  fatty  tumour,  an  inch  and  a  half 
long,  which  was  removed  from  beneath  the  tongue,  where  it  looked 
like  a  ranula  ;  and  a  lobulated  tumour  was  removed  from  the  same 
situation  by  Mr.  Listen. 

(4.)  Growths  of  other  kinds  may  be  mentioned  as  of  even  more  rare 
occurrence.  The  fihro-cellular  and  fibrous  tumours  have,  each,  been 
removed  from  the  tongue  by  Sir  James  Paget.  Encliondroma  was 
found  in  a  case  i^ecorded  by  Professor  Gross.  Keloid  growth  occurred 
in  another  case  which  Mr.  Sedgwick  narrates,  the  disease  being 
associated  with  indurated,  raised  patches  of  the  same  kind  on  the  face, 
chest,  and  other  parts,  in  the  person  of  a  girl  four  years  and  a  half  old. 
Tumours,  more  or  less  imbedded  in  the  substance  of  the  tongue,  having 
a  well-defined  boundary,  may  thus  be  distinguished  from  swellings 
arising  from  syphilitic  or  scrofulous  deposits.  Polypi,  and  icarts,  of  a 
pedunculated  form,  and  presenting  the  usual  appearances  of  these  out- 
growths respectively,  are  also  occasional  productions. 

These  various  species  of  growths  admit  of  removal  by  excision,  or 
the  polypoid  may  be  strangled  by  ligature. 

(5.)  Ranula  is  a  semi-transparent,  bluish-white,  fluctuating,  cyst- 
like swelling ;  situated  under  the  tongue,  to  one  side  of  the  fraenum, 


Fig.  769 


corresponding  to  the  position  of  the  sub- 
maxillary gland.  The  swelling  is  attributed 
to  a  dilatation  of  the  duct — Whartonian 
duct — of  this  gland,  which  presents  a  cysti- 
form  enlargement  (Fig.  769).  In  one  case, 
under  the  care  of  Sir  W.  Lawrence,  the 
little  finger  could  be  inserted  for  a  short 
distance  into  a  cj'lindrical  tube,  j^ursuing 
the  normal  course  towards  the  gland  ;  and 
in  another  instance  IVIr.  Holmes  Coote  re- 
moved a  phosphatic  concretion,  about  the 
size  of  a  pea,  from  Wharton's  duct.  The 
incipient  swelling  disappeared  in  a  few  days, 
thus  indicating  the  probable  mode  of  origin 
of  ordinary  ranula. 

Cysts  may  form,  in  the  same  situation, 
from,  perhaps,  four  soui'ces — (1)  dilatation 
of  Wharton's  duct ;  (2)  dilatation  of  one 
(3)  enlai'gement  of  a  mucous  follicle;  (4) 
enlargement  of  a  bursa  mucosa,  said  to  exist  on  the  outer  surface 
of  the  genio-hyoglossus  muscle ;  and  (5)  congenital  cysts,  single  or 
multilocular. 

The  same  symptoms  arise  fi"om  any  such  swelling;  the  tongue  is 
pushed  upwards  and  backwards,  or  sideways,  thus  interrupting  speech 
and  deglutition,  as  ordinary  ranula  attains  the  size  of  a  marble  or  a 
chestnut.  An  enlarged  bursa  presents  an  elastic  swelling  more  under 
the  side  of  the  jaw,  and  which  attains  to  a  larger  size,  that  of  an 
orange  or  larger.  The  contents  of  these  cystic  swellings  differ  :  a 
dilated  Whartonian  duct  or  an  ordinary  ranula  contains  a  clear,  glairy 
fl.uid,  like  white   of   egg,  with,   perhaps,   phosphatic  concretion  ;    an 
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enlarged  mucous  follicle  is  filled  with  a  piittv-like  matter,  consisting 
of  epithelial  scales  with  granular  fat ;  while  an  enlarged  bursa  contains 
a  clear,  serous  fluid,  occasionally  tinged  with  blood. 

Treatment. — Ordinary  ranula  may  be  made  to  disappear  by  intro- 
ducing two  or  three  threads  of  seton  through  the  front  of  the  sac  ;  the 
ends  are  loosely  tied,  cut  off,  and  the  seton  left  in  the  naouth.  (See 
Fig.  769.)  Or  the  sac  may  be  snipped  ~with  scissors,  making  a  button- 
like aperture,  and  the  interior  touched  freely  with  nitrate  of  silver. 

Mucous  cysts  are  generally  loosely  attached,  and  can  be  dissected 
out  entire.  Enlarged  bursa,  forming  in  the  neck,  can  be  evacuated  by 
a  trocar,  and  injected  with  dilute  tincture  of  iodine.  Or  the  seton 
may  be  here  employed;  and  Mr.  Skey  passes  it  through  the  floor  of  the 
mouth  to  the  most  dependent  part  of  the  cyst.  Congenital  cysts  may 
be  dealt  with  in  like  manner ;  but,  when  of  large  size,  a  seton  will  be 
safer  than  the  inflammation  set  up  by  injection. 

Salivary  Calculi. — Concretions,  consisting  chiefly  of  carbonate  of 
lime,  sometimes  form  in  the  ducts  of  the  salivary  glands — the  sub- 
lingual, the  submaxillary,  or  the  parotid.  The  obstruction  thus  offered 
to  the  fi'ee  flow  of  saliva  is  attended  with  more  or  less  dryness  of  the 
mouth,  especially  in  the  act  of  mastication,  when  the  gland  affected 
becomes  swollen  and  tender,  from  the  retention  of  the  salivary  secre- 
tion. A  small,  hard  lump  may  be  felt  in  the  occluded  duct.  This 
must  be  removed  by  a  small  incision,  to  extract  the  concretion  with 
fine  serrated  forceps.  One  that  I  removed  fi'om  the  submaxillary 
gland,  by  incision  under  the  tongue,  exactly  resembled  an  orange-pip, 
in  size,  shape,  and  colour. 
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The  scope  of  the  following  pages  must  of  necessity  be  strictly  limited, 
inasmuch  as  the  many  details  which  enter  into  the  practice  of  this 
branch  of  Surgery  could  not  be  described  in  a  general  work  at  such 
length  as  to  be  intelligible.  Moreover,  the  practice  of  Dental  Surgery 
will  of  necessity  lie  mainly  in  the  hands  of  those  who  devote  them- 
selves to  it  alone,  and,  above  all,  who  have  received  a  special  educa- 
tion in  their  subject,  without  which  they  cannot  render  themselves 
capable,  far  less  excel,  in  the  practice  of  their  profession.  Such,  how- 
ever, will  not  seek  information  in  a  brief  section  like  the  present,  and 
I  the  more  readily  leave  out  all  detail  in  that,  in  special  works,  there 
will  be  found  described  at  length  many  points  which  will  only  be 
touched  upon  here. 

But  there  is  a  border  land  between  the  provinces  of  the  general  and 
of  the  dental  Surgeon,  with  which,  both  for  the  welfare  of  the  patient 
and  the  credit  of  the  practitioner,  it  is  important  that  each  should  be 
familiar.  For  it  often  happens  that  the  practitioner  of  General 
Medicine  and  Surgery  is  called  upon  to  treat  maladies  connected  with 
the  teeth,  with  which,  in  the  present  neglect  of  this  branch  of  study 
*  By  Charles  S.  Tomes,  F.R.S. 
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amongst  the  many  which  perplex  the  general  student,  he  has  not  the 
most  elementary  acquaintance. 

The  space  allotted  to  Dental  Surgery  will,  therefore,  be  most  use- 
fully devoted  to  this  common  ground,  to  the  exclusion  in  great  part  of 
the  means  adopted  for  the  preservation  of  the  teeth,  and  other  mani- 
pulative details.  For  modern  dentistry  requires  appliances  so  very 
numerous  and  costly,  its  operations  are  so  lengthy  and  toilsome — many 
a  gold-filling  requiring  two  or  three  hours  for  its  completion — and  the 
needful  manipulative  dexterity  so  hard  of  attainment,  that  siTch  details 
can  have  no  practical  intei-est  for  the  practitioner  of  General  Surgery. 
Yet  it  is  in  these  practical  minutiae  that  the  recent  great  advances  in 
Dental  Surgery  haA'e  been  made, — such  advances  that  the  Hospital 
student  of  to-day  is  able  to  perform  operations  and  get  results  till 
lately  unattainable  by  his  seniors  in  the  profession  ;  and  there  is  a 
temptation  to  descant  on  these  things  by  way  of  urging  on  our  pro- 
fessional brethren  an  acquaintance  with,  and  consequent  apjjreciation 
of,  modern  dental  science,  their  present  lack  of  which  is  a  constant 
thorn  in  the  side  of  the  specialist. 

Diseases  incident  to  the  Development  and  Eruption  of  Teeth. 

The  considerable  constitutional  disturbance,  the  symptoms  of 
derangement  of  the  nervous  system,  and  the  bodily  suffering  so  often 
produced  by  the  cutting  of  the  first  teeth,  hardly  fall  within  the  scope 
of  the  present  chapter.  They  must  not,  however,  be  forgotten  by  any 
one  who  is  desirous  of  understanding  the  sometimes  remote  symptoms 
which  may  be  produced  by  diseases  of  the  teeth  in  adults. 

When  it  is  necessary  to  lance  the  gum  in  young  children,  the  cut 
should  be  a  free  one,  and  of  a  form  calculated  to  give  an  easy  passage 
to  the  coming  crown.  Thus,  a'longitudinal  incision  will  be  sufficient 
over  the  crown  of  an  incisor  or  a  canine,  whilst  a  crucial  incision  is 
required  over  a  molar.  Lancing  of  the  gum  is  of  clear  and  unques- 
tionable benefit  when  the  gum  is  thick,  tense,  and  red  ;  it  is  of  more 
doubtful  service  when  there  is  no  distinct  local  irritation  ;  but  it  should, 
nevertheless,  be  practised  whenever  obscure  nervous  symptoms  or 
convulsions  occur  at  about  the  period  when  teeth  are  due,  as  there 
are  numerous  cases  on  record  of  almost  instant  cure  effected  by  this 
simple  measure. 

About  the  age  of  seven  years  the  temporary  teeth  begin  to  be  shed. 
Prior  to  this,  however,  the  first  permanent  molars  have  come  up 
behind  the  last  of  the  temporary  teeth,  and  take  an  important  part  in 
mastication  during  the  period  of  change. 

When  the  process  is  perfectly  normal,  it  may  be  first  noticed  that 
the  temporary  teeth,  originally  in  close  contact,  come  to  be  separated 
from  one  another  by  small  intervals  ;  then,  in  a  certain  definite  order, 
their  roots  become  absorbed,  they  fall  out,  and  their  place  is  taken  by 
permanent  teeth  which  rise  up  beneath  them. 

Of  these  permanent  teeth,  the  incisors  and  canines  are  larger  than 
their  predecessors,  the  premolars  (bicuspids)  are  smaller,  but  by  the 
help  of  a  slight  obliquity  of  position  they  are  all  able  to  be  accommo- 
dated in  the  space  occupied  by  the  twenty  deciduous  teeth. 

But  it  by  no  means  always  happens  that  the  due  proportion  between 
the  size  of  the  teeth  and  the  size  of  the  jaw  is  maintained  ;  on  the 
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contrarj,  it  is  exceedingly  common  for  the  teetli  to  be  too  large  to  be 
accom.modated  in  an  even  regular  arch,  and  it  tben  becomes  necessary 
to  remove  some  member  of  the  permanent  series.  A  great  many  con- 
siderations come  into  play  in  deciding  which,  tooth  shall  be  sacrificed. 
But  although  it  is  not  possible  here  to  go  into  any  detail  upon  this 
subject,  one  broad  fact  regarding  the  development  of  the  jaws  must 
be  constantly  kept  in  miud.  It  is  that  that  portion  of  the  jaw  which 
contains  the  temporary  teeth,  practically  speaking,  undergoes  no 
increase  in  dimensions  from  the  period  of  the  full  complement  of 
temporary  teeth  being  erupted  to  that  of  the  permanent  teeth  being 
placed,  all  growth  taking  place  by  additions  to  the  back,  to  the  posterior 
cornua  of  the  arch.  When,  therefore,  the  teeth  come  down  in  such 
manner  as  to  be  crowded,  there  is  no  hope  of  the  evil  being  remedied 
by  growth  of  the  jaw,  but  it  must  be  at  once  faced  and  obviated  by 
other  measures.  A  disproportion  between  the  size  of  the  teeth  and  of 
the  jaws  (due  rather  to  deficient  growth  of  the  latter  than  to  excessive 
size  of  the  foi-mer)  is  exceedingly  common  at  the  present  day,  though 
it  is  and  was  all  but  unknown  amongst  rude  races.  In  rickety  persons 
the  disproportion  is  even  more  marked,  for  the  teeth  have  not  par- 
ticipated at  all  in  that  stunting  which  has  marred  the  development  of 
the  jaws,  in  common  with  the  rest  of  the  facial  bones  ;  and  consequently, 
in  extreme  cases,  the  teeth  have  been  seen  arranged  in  a  fanlike 
shape,  their  crowns  forming  a 
circle  of  far  larger  radius  than 
their  roots. 

And  it  must  not  for  a  moment 
be  forgotten  that  the  permanent 
teeth,  during  their  development, 
occupy  positions  which  might  be 
termed  irregular  ;  that  is  to  say, 
they  overlap  one  another  some- 
what, and  the  canines  stand  quite 
above  (or  below,  as  the  case  may 
be)  the  line  of  the  others  (Fig. 
770).  When  they  first  appear 
through  the  gam  they  may  retain 
something  of  this  normal  irregu- 
larity of  position,  which,  unless 
there  is  something  to  interfere — 
such  as  overcrowding',  the  retention  of  unabsorbed  roots  of  temporary 
teeth,  or  other  mechanical  obstacle — will  be  corrected  by  nature,  so 
that  there  is  no  need  for  interference. 

The  judicious  extraction  of  teeth,  just  at  the  moment  when  it  is 
called  for,  will  very  often  ob^-iate  the  necessity  for  the  subsequent  correc- 
tion of  an  h'regularity  by  the  tedious  process  of  wearing  plates  in  the 
mouth  ;  and  as  it  may  chance  that  the  operation  may  be  called  for  where 
the  services  of  a  dentist  cannot  be  commanded,  a  few  guiding  rules 
may  be  laid  down  respecting  the  choice  of  the  tooth  to  be  removed. 

If  any  of  the  teeth  are  already  decayed  the  choice  would,  cceteris 
paribus,  fall  upon  the  defective  one  ;  and  in  connection  with  this,  if 
none  are  already  decayed,  it  should  be  remembered  that,  of  all  the 
teeth,  the  first  permanent  molars  are  the  most  liable  .to  decay,  the 
canines  the  least  so. 
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The  removal  of  first  permanent  molars  at  an  early  age  (i.e.  up  to 
thirteen  or  fourteen)  will  relieve  a  moderate  degree  of  crowding  in  the 
region  of  the  canine,  unless  the  bicuspids  are  so  locked,  by  their  fitting 
against  the  teeth  of  the  other  jaw,  as  to  be  obviously  prevented  from 
changing  their  position. 

The  canine  should  very  rarely  be  removed.  It  is  very  seldom  indeed 
that  its  malposition  cannot  be  corrected ;  it  is  the  most  durable  of  all  the 
teeth,  and  its  pointed  character  makes  its  absence  specially  noticeable. 

When  in  doubt,  it  is  better  to  remove  a  tooth  too  many  than  to 
leave  any  crowding  in  the  mouth.  Unless  the  mouth  be  an  unexcep- 
tionally  healthy  one,  and  the  teeth  unusually  good,  interstitial  decay 
is  the  sure  result  of  overcrowding. 

In  the  case  of  the  teeth  in  front  of  the  second  permanent  molars, 
the  only  results  of  overcrowding  are  the  disfigurement  of  the  mouth 
and  the  damage  to  the  teeth  occasioned  by  their  pressui'e  against  one 
another;  but  pain  and  inflammation  are  seldom  set  up.  With  the 
wisdom  teeth,  however,  the  case  is  very  different.  When  any  difficulty 
is  interposed  in  the  way  of  their  eruption,  ver}*  severe  suffering,  often 
of  a  neuralgic  chai"acter,  is  apt  to  be  produced,  and  to  be  accompanied 
by  various  reflex  disturbances  in  other  parts  supplied  by  the  fifth  nerve. 

The  first  permanent  molar,  the  second,  and  the  third  or  wisdom 
tooth  have  all  been  developed  in  crypts  situated  beneath  and  in  the  base 
of  the  coronoid  process.  When  the  growth  of  the  jaw  proceeds  normally, 
it  takes  place  by  its  backward  elongation  ;  the  coronoid  process  receding, 
by  the  coincident  absorption  of  its  anterior  and  the  deposition  of  bone 
upon  its  posterior  surfaces,  so  that  when  the  time  for  the  eruption  of 
the  tooth  arrives,  there  should  be  no  part  of  the  coronoid  process  above 
it  to  retard  its  upward  process.  But  this  normal  growth  of  the  jaw 
has  often  been  arrested  prior  to  the  requisite  space  for  the  wisdom 
teeth  having  been  provided  between  the  back  of  the  second  lower  molar 
and  the  fi'ont  of  the  coronoid  process,  so  that  it  has  to  force  its  way 
upwards  through  an  insufficient  space,  or  to  pass  inwards,  so  as  to  lie 
to  the  inner  side  of  the  base  of  the  coronoid  process.  The  upper 
wisdom  teeth,  not  having  similar  relation  with  the  bone  around  them, 
are  less  liable  to  get  into  difiBculties. 

The  trouble  experienced  may  be  limited  to  pain  and  other  nervous 
disturbance,  or  there  may  be  great  inflammation  set  up  in  the  surround- 
ing parts.  When  a  patient,  aged  from  nineteen  to  three  or  four  and 
twenty,  in  whom  the  Avisdom  teeth  are  not  fairly  up,  complains  of 
stiffness  about  the  jaws,  of  variable  pain — sometimes  a  dull  aching,  some- 
times a  neuralgic  paroxysm,  with  days  or  even  weeks  of  entire  inter- 
mission— and  no  other  morbid  condition  can  be  detected  in  the  mouth, 
the  Avisdom  teeth  may  be  suspected,  even  though  there  be  no  visible 
irritation  in  their  region.  Pain  and  sensation  of  numbness  are  often 
experienced  about  the  mental  foramen  when  such  trouble  is  due  to  the 
difficult  eruption  of  a  lower  wisdom  tooth. 

The  diagnosis  may  be  a  little  difficult,  especially  in  eminently 
neuralgic  or  hysterical  girls.  When  a  partly  hidden  wisdom  tooth  has 
been  discovered,  the  mouth  should  be  carefully  examined  to  see  what 
prospect  of  complete  eruption  the  tooth  has.  If  the  patient  be  over 
twenty,  and  there  be  very  insufficient  space,  the  offending  tooth  should, 
if  possible,  be  taken  out ;  if  this  be  impossible,  the  second  permanent 
molar  should  be  .sacrificed,  for  deferring  the  operation  will  only  subject 
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the  patient  to  a  continuance  of  the  pain.  But  when  the  wisdom  teeth 
are  being  cut  unusually  early,  it  maybe  worth  while  to  wait  for  a  time, 
as  more  space  may  perhaps  be  provided.  Though  pains  referred  to  the 
whole  jaw,  and  stiffness  due  to  a  slight  degree  of  spasm  of  the  masseter, 
are  the  most  common  symptoms  of  difficult  eruption  of  the  wisdom 
teeth,  a  great  variety  of  other  symptoms  may  be  present.  Thus,  tran- 
sient deafness,  writh  pain  in  the  eyeball,  sometimes  very  intense,  with 
or  w^ithout  increased  lachrymation,  twitching's  of  facial  muscles,  ptosis, 
and  many  other  manifestations  of  disturbed  innervation,  are  sometimes 
met  with.  Epileptiform  attacks  have  even,  with,  a  high,  degree  of 
probability,  been  traced  to  this  cause. 

It  is,  however,  more  common  to  find  distinctly  marked  inflammation 
in  the  soft  parts  surrouading  such  a  wisdom  tooth..  The  mildest  form 
of  the  affection  is  that  in  which  the  gum  overlying  the  half-erupted 
tooth,  whether  from  being  bitten  upon  or,  more  commonly,  fi^om  the 
increased  tension,  becomes  inflamed,  painful,  and  extraordinarily 
tender.  Lancing  such  a  gum  does  not  do  much  good ;  it  should  be 
bodily  cu.t  away,  and  this  can  generally  be  effected  by  two  well-directed 
cuts  of  a  pair  of  curved  scissors,  which  should  be  strong  bat  very 
sharp,  and  with,  blunt  points,  to  enable  them  to  be  easily  insinuated 
between  the  gum  and  the  tooth.  Very  often,  however,  the  gum  is  not 
merely  inflamed,  but  is  extensively  ulcerated,  the  breath  is  very  fetid, 
there  is  great  swelling,  the  mouth  cannot  be  opened  (this  is  due  to 
muscular    spasm    far    more 

than  to  the  swelling,  and  it  Fig.  771. 

can  generally  be  opened  with 
comparative  ease  if  an  antes- 
thetic  be  administered),  and 
the  patient's  suffering  is  in- 
tense. If  it  be  not  relieved, 
profuse  suppuration  occurs 
in  the  region  of  the  tooth, 
the  pus  generally  making  its 
way  forwards,  between  the 
cheek  and  the  teeth,  but 
sometimes  pointing  near  the 

angle  of  the  jaw  (Fig.  771)  ;  the  lymphatic  glands  may  suppurate,  and 
necrosis  of  a  limited  portion  of  bone  in  the  immediate  neighbourhood 
of  the  tooth  results.     The  necrosis  is  occasionally  very  extensive. 

In  these  cases  great  mischief  may  result  from  delay.  There  is 
a  prevalent  belief  amongst  the  public,  and  unfortunately  sometimes 
amongst  their  medical  advisers,  that  a  tooth  should  not  be  extracted 
during  the  continuance  of  acute  inflammation.  This  belief  is  quite 
groundless,  and  the  removal  of  a  tooth  should  never  be  deferred  for  a 
day  on  this  account,  for  far  more  extensive  mischief  may  result  fi-om 
the  irritation  being  kept  up  than  can  possibly  ensue  from  the  laceration 
of  the  inflamed  tissues. 

So  far  mention  has  been  made  only  of  minor  displacement  of  the 
teeth — such  as  admits  of  more  or  less  easy  remedy.  Teeth  may, 
however,  be  developed  in  very  abnormal  situations — the  wisdom  teeth, 
for  instance,  in  the  sigmoid  notch  of  the  lower  jaw  (Fig.  772),  or  in 
the  angle  of  the  jaw,  looking  outwards ;  or  the  canines  (with  their 
points  directed  upwards)  in  the  nasal  process  of  the  superior  maxilla. 
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or  in  the  antrum.  Teeth  which  are  thus  far  removed  from  their 
appropriate  position  are  apt  to  set  up  much  irritation  in  the  surround- 
ing parts,  and  hence  are  often 
the  cause  of  the  formation 
of  cysts  or  partial  necroses 
of  the  jaws. 

Permanent  teeth  may  be 
wholly    absent,    this    pecu- 
liarity being  inherited,  as  has 
happened  in  several  recorded 
cases,    and   going   hand   in 
hand   with    abnormal   hair- 
development.     In    the    case 
of  the  edentulous  hairy  man 
exhibited  a  few  years  since 
in   London,   the  absence  of 
permanent  teeth  was  accom- 
panied by  a  cessation  in  the  groAvth  of  the  jaw,  so  that  the  man,  in 
other  dimensions  bulky,  had  alveolar  arches  no  larger  than  those  of 
the  child. 

Particular  teeth,  notably  lateral  incisors,  maybe  absent,  and  this  is 
sometimes  a  family  characteristic ;  wisdom  teeth  also  are  not  unfre- 
quently  absent,  or  at  all  events  do  not  erupt  ;  but,  although  I  am 
acquainted  with  many  cases  of  inherited  absence  of  lateral  incisors, 
and  with  a  few  of  bicuspids,  I  know  of  no  case  in  which  absence  of 
the  canines  or  of  any  true  molar  has  been  inherited. 

When  a  permanent  tooth  is  absent,  or  does  not  erupt,  the  tempoi^rj' 
tooth  may  remain  and  be  serviceable  through  life ;  it  is  consequently 
bad  practice  to  remove  it  for  no  better  reason  than  the  hope  that  its 
absence  may  facilitate  and  accelerate  the  advent  of  its  successor. 

On  the  other  hand,  there  may  be  too  many  teeth.  When  the  ad- 
ditional teeth  are  exact  repetitions  of  some  of  the  normal  teeth,  they 
are  called  "  supplemental ;  "  when  they  are  more  or  less  irregular  and 
stunted,  or  excessively  large  and  shapeless,  they  are  called  "super- 
numerary." 

Supernumerary  teeth  are  almost  always  to  be  extracted ;  supple- 
mental teeth  only  if  they  interfere  with  the  regularity  of  the  normal 
teeth,  and  little  difficulty  will  usually  attend  their  removal,  as  their 
roots  are  generally  single  and  disproportionately  small. 

Dexiigeeous  Ctsts. — A  certain  portion  of  the  jawbones — the 
alveolar  portion — is  developed  in  subserviency  to,  and  wholly  devoted 
to  the  lodgment  of,  the  teeth.  When  they  fail  to  take  their  places  in 
this  their  appropriate  home,  they  appear  to  sometimes  act  as  sources 
of  irritation,  and  to  cause  inflammation  or  necrosis  of  the  surrounding 
bone ;  or  this  latter  becomes  the  seat  of  a  painless  enlargement,  which, 
when  opened  up,  is  found  to  be  a  cyst  with  fluid  contents,  and  a  more 
or  less  perfect  tooth  or  teeth  in  it. 

The  tooth  may  be  a  perfect  tooth,  in  no  respect  abnormal,  save 
that  it  has  failed  to  get  into  its  appropriate  place.  Such  are  the  teeth 
in  M.  Maisonneuve's  case  (figured  in  Heath's  "  Diseases  of  Jaws,"  2nd 
edit.,  p.  168),  and  in  Mr.  Cartwright's  specimen  of  calcified  dentigerous 
cyst  in  the  antrum  here  figured  (Fig.  773),  or  in  Professor  Baume's 
case   (quoted  by   Moon,  Bryant's  "Surgery,"   2nd   edit.,  p.  540).  in 
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"wliicli  both  antra  were  enormonslj  distended,  the  one  containing  a 
molar,  the  other  a  canine.  On  the  other  hand,  the  development  of 
the  tooth  maj  have  proceeded  no  further  than  the  formation  of  a 
perfect  crown  without  roots  ;  or  the  process 
of  tooth-development  may  have  been  alto- 
gether disturbed,  and  the  place  of  a  single 
tooth  be  taken  bj  a  large  nnmber  (in  one 
case  eight  and  twenty,  besides  others  which 
were  lost)  of  detached  denticles. 

Dentigerons  cysts  are  painless,  of  slow 
growth,  even  outline,  and,  when  the  bone  is 
suflBciently  thinned,  yield  a  crackling  sensa- 
tion to  pressure  under  the  finger.  They 
contain  a  glairy,  transparent  fluid,  enclosed, 
in  a  sac  of  moderate  thickness.  The  teeth 
which  have  caused  them  have  been  some- 
times found  loose  in  the  cavity,  sometimes 
very  firmly  implanted  in  a  portion  of  the 
bony  wall. 

Of  course,  an  important  g-uide  to  a  cor- 
rect diagnosis  will  be  the  absence  of  one  of  the  teeth  from  its  proper 
place.  It  is,  however,  quite  possible  that  a  dentigerons  cyst  mig'ht  be 
found  in  connection  with  a  supernumei'ary,  so  that  the  presence  of 
the  normal  nnmber  of  teeth  would  not  absolutely  exclude  the  possi- 
bility of  a  particular  tumour  being  a  dentigerous  cyst. 

Many  instances  of  needless  resections  of  large  portions  of  the  jaw, 
owing  to  the  true  natui'e  of  these  enlargements  not  having  been 
diagnosed,  are  on  record. 

The  constitutional  taint  of  Syphilis  is  capable  of  modifying  the 
teeth  during  the  period  of  their  development,  and  of  imprinting  upon 
them  a  characteristic  deformity.  This  was  first  pointed  out  by  Mr. 
Hutchinson ;  it  has  been  doubted  by  several  writers,  who  have  opposed 
to  his  conclusions  general  impressions,  and  has  been  confirmed  by  others, 
who  have  closely  investigated  and  have  brought  forward  particular 
cases  ;  and  it  may  now,  I  think,  be  fairly  accepted  as  proven. 

A  normal  incisor  is  wider  (or  as  wide)  at  its  cutting  edge  than  at 
any  other  point,  and  is,  when  unworn,  to  a  slight  extent  trilobed,  having 
three  faintly  marked  cusps  or  prominences  along  its  edge.  A  syphilitic 
tooth  is  narrower  at  its  cutting  edge  than  elsewhere,  and  the  edge  is 
concave,  without  trace  of  the  three  cusps.  They  may  thus  be  de- 
scribed as  peg-shaped;  and,  although  the  alteration  is  most  striking  in 
the  incisors,  a  similar  effect  is  produced  upon  the  molars  by  the  sup- 
pression of  the  normal  cusps,  their  tops  then  becoming  dome-shaped  ; 
but  the  teeth  are  not  necessarily  rugged,  nor  otherwise  defective  in 
structure,  as  was  pointed  out  by  Mr.  Moon. 

In  all  the  teeth  a  similar  deviation  from  the  normal  pattern  has 
taken  place.  At  the  period  of  birth,  or  soon  after,  there  has  been  a 
tendency  to  the  dwarfing  and  suppression  of  the  characteristic  form 
of  the  tooth-pulps — hence  those  portions  of  teeth  first  formed  are 
stunted  ;  but,  as  time  goes  on,  the  tooth-pulps  attain  more  nearly  to 
their  normal  dimensions,  and  the  last-formed  portions  of  the  teeth  are 
less  aberrant.  The  canine  teeth  being  later  in  their  calcification  than 
the  incisors,  have  less  of  their  bulk  modified,  and  only  their  extreme 
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tips  ave  deformed.  It  was  supposed,  by  Mr.  Hutchinson,  that  this 
dwarfing  of  the  teeth  was  due  to  the  somewhat  direct  influence  of 
stomatitis  early  in  life ;  but,  on  grounds  which  I  have  given  elsewhere 
("System  of  Dental  Surgery,"  p.  217),  it  seems  more  probable  that  the 
syphilitic  poison  acts  by  directly  modifying  the  nutrition  of  this 
part,  as  it  does  that  of  many  other  parts,  and  especially  dermal  struc- 
tures other  than  the  teeth. 

The  syphilitic  origin  of  this  malformation  was  first  suspected 
through  the  very  constant  association  of  teeth  of  this  form  with 
chronic  interstitial  keratitis. 

Teeth  which  are  called  "honey-combed"  or  "craggy,"  from  the 
rough  irregular  incrustation  of  enamel  by  which  they  are  incompletely 
covered,  are  by.  Mr.  Hutchinson  believed  to  be  a  result  of  the  ad- 
ministration of    mercury  *   in  infancy  {Trans.  Path.  Soc,  1875  :    On 

Lamellar  Cataract  and  Imperfect 
Teeth)  ;  and  his  view  is  endorsed  by 
so  careful  an  observer  as  my  col- 
league, Mr.  Moon  (Trans.  Odont.  Soc, 
1877).  For  myself,  I  have  not  had 
the  opportunity  of  forming  an  inde- 
pendent opinion  ;  but  so  far  all  the 
evidence  which  has  been  adduced 
tends  to  confirm  the  accuracy  of  Mr. 
Hutchinson's  views  as  to  the  effect 
of  syphilis  and  of  mercury  on  the 
teeth,  while  nothing  afc  all  worth 
consideration  has  been  adduced  on 
the  other  side.  It  would  appear, 
therefore,  that  syphilis  profoundly 
modifies  the  form  of  the  formative 
dentine  pulp,  while  mercury  exerts 
a  more  limited  effect,  in  hindering 
the  proper  formation  of  enamel  with- 
out otherwise  altering  the  form  and  disposition  of  the  constituent 
parts  of  a  tooth. 

The  tooth-pulps  of  two  contiguous  teeth  may  coalesce  at  almost 
any  period  of  their  development,  thereby,  when  calcified,  forming  what 
is  termed  a  "  geminated  "  tooth.  Or,  after  calification  has  gone  on  for 
a  certain  length  of  time,  the  cap  of  dentine  may,  by  violence,  be 
displaced  upon  the  formative  pulp.  Teeth  in  which  the  axis  of  one 
portion  forms  an  angle  with  that  of  the  rest  are  termed  "  dilacerated  " 
teeth.  I  am  not  aware  of  this  accident  having  occurred  to  teeth  other 
than  incisors  ;  in  them  it  is  not  uncommon. 

The  formative  pulp  may  go  astray  in  its  development,  and  irregular 
masses  of  calcified  material  be  added  to  a  tooth  in  other  respects 
tolerably  normal  in  form.  These  may  be  insignificant  in  size  as  com- 
pared with  the  tooth,  or  they  may  greatly  preponderate  over  it ;  and 
the  tooth  may  be  stunted,  or  even  not  recognizable  as  such. 

These  products  of  abnormal  tooth-pulps  are  termed  "  Odontomes," 
and  M.  Broca  has  classified  them  as  (1)  "  Embryoplastic,"  when 
arising  before  the  dentine  pulp  has  a  membrana  eboris  and  a  layer  of 

*  Stedraan's  popular  teething  powders  contain  a  considerable  quantity  of 
calomel. 
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special  enamel-forming  cells  ;  (2)  Odontoplastic,  formed  siibsequently 
to  the  presence  of  a  membrana  eboris  and  layer  of  enamel  cells,  but 
prior  to  the  formation  of  a  cap  of  calcified  dentine;  (3)  Coronary, 
while  the  crown  of  the  tooth  is  being  formed ;  (4)  Radicular,  while 
the  root  is  being  formed. 

M.  Broca  claims  for  many  tumours  of  the  jaw  (especially  encysted 
fibroid  tumours)  a  dental  origin;  arguing  that,  as  the  dental  germ  at 
his  "  embi-yoplastic  "  period  contained  no  enamel  cells  nor  odonto- 
blasts, there  would  therefore  be  no  dentine  nor  enamel  in  the  tumours. 
But  some  little  acquaintance  with  the  early  tooth-germs  of  man 
and  other  animals  inclines  me  to  think  that  M.  Broca's  classification 
might  be  advantageously  simplified  by  striking  off  the  ''  embryoplastic  " 
group,  as  obontoblasts  occur  so  very  early  in  the  history  of  the  tooth- 
germ,  and  enamel  cells  still  earlier ;  moreover,  though  these  cells 
exist,  it  does  not  follow  that  they  would  calcify.  M.  Robin's  famous 
case,  in  which  a  tumour  of  fibrous  structure  bore  upon  it  many  papillae, 
insignificant  in  size,  which  carried  little  dentine  caps,  is  but  one  step 
removed  from  a  fibrous  tumoiir  with  no  characteristic  dental  structures 
in  it. 

"  Odontoplastic  "  Odontomes. — These  may,  perhaps,  sometimes  be 
fibrous  tumours,  with  nothing  to  point  to  their  dental  origin  save  their 
position  ;  or  they  may  be  irregular  calcified  masses,  varying  from  the 
size  of  a  pea  to  that  of  a  hen's  egg  (Forgefc's  case),  made  up  of  a 
chaotic  assemblage  of  dental  structures.  They  may  for  years  remain 
in  the  mouth,  and  even  become  Avorn  down  by  mastication  ;  ultimately, 
however,  they  generally 

set  up  sufiicient  irrita-  Feg.  776. 

tion  to  necessitate  their 
removal,  if  they  are  not 
ejected  by  suppuration 
around  their  imbedded 
portions. 

A  remarkable  calci- 
fied tumour  (Fig.  775), 
which  has  invaded  and 
embraced  the  root  of  a 
lower  molar,    may   per- 
haps be  an  odontojolastic 
odontome  ;    unfortunately,  no  history 
is  obtainable  with  this  unique  specimen,  which  was  lent  to  me  by  Dr. 
Barrett,  of  Buffalo. 

The  accompanying  figure  (Fig.  776)  represents  a  section  of  a 
coronary  odontome.  An  examination  of  this  specimen  suggests  that 
a  globular  new  growth  had  formed  in  the  interior  of  the  formative 
pulp,  inside  the  membrana  eboris,  which  in  its  growth  it  had  first 
thrust  before  it,  and  afterwards  burst  through,  remaining  however 
inside  the  tooth-capsule,  from  which  it,  in  common  with  the  rest  of 
the  tooth,  has  received  an  investment  of  cementum. 

This,  as  well  as  an  enormous  odontome  attached  to  a  horse's  molar 
(in  the  Odontological  Society's  Museum),  is  much  worn  by  mastication, 
so  that  it  evidently  long  remained  without  causing  irritation. 

In  a  specimen  lately  shown  me  by  Mr.  Moon — which  is  described 
in  Guy's  Hospital  Reports — there  is  also  a  deeply  worn  facet,  though 
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it   was    ultimately  removed   on   account    of    suppuration    and    much 
inflammation  about  it. 

In  Bryant's  "  Surgery,"  2nd  edit.,  p.  416,  there  is  figured  a  re- 
markable example  of  dilatation  of  a  root,  the  crown  of  the  tooth 
remaining  normal. 

Diseases  incident  to  Completed  Teeth. 

Dental  Caries  and  its  Consequences. — By  far  the  most  frequent 
cause  of  pain  and  ultimate  loss  of  the  teeth  is  caries,  a  disease  of  which 
the  exact  cause  is  still  unknown  to  us.  Amongst  rude  uncivilized  races 
it  is,  and  always  was,  almost  unknown ;  amongst  civilized  people,  even 
living  in  the  same  climate,  it  was  always  prevalent,  as  is  instanced  by 
the  ancient  Britons  and  the  Romans  in  England.  And  though  it  has 
for  so  long  been  prevalent  amongst  civilized  people,  there  is  little 
room  for  doubt  that  it  has  become  more  so  in  the  last  three  or  four 
generations. 

With  no  exception,  it  commences  on  the  exterior  of  the  tooth  and 
proceeds  inwards ;  there  is  never  a  lesion  of  the  dentine  without  a 
perforation  in  the  enamel  leading  down  to  it.  The  perforation  in  the 
enamel  may  be  a  natural  defect,  or  may  be  the  result  of  caries ;  but 
Avhen  once  the  dentine  is  reached,  the  progress  of  disease  is  more 
rapid,  and  it  spreads  laterally,  so  that  a  large  cavity  in  the  dentiae  may 
be  approached  through  quite  a  small  perforation  in  the  enamel. 

In  dental  caries  the  lime  salts  are  dissolved  and  the  dental  tissues 
thereby  rendered  soft.  This  may  be  effected  by  almost  any  acid  ;  and  by 
the  use  of  particular  acids  the  phenomena  of  caries  may  be  pretty 
closely  imitated  out  of  the  mouth.  All  the  destructive  process  is  a 
purely  chemical  one,  and  the  vital  powers  of  the  tooth  come  into  play 
solely  in  the  attempt  to  bar  out  the  mischief  in  a  manner  to  be  presently 
described. 

The  acids  which,  in  actual  experiments,  best  reproduce  the  appear- 
ance of  dental  caries,  are  just  those  which  may  easily  be  produced  in 
the  mouth  by  the  fermentation  of  saccharine  and  other  matters,  such  as 
malic,  citric,  acetic,  and  propionic  acids.  For  the  development  of  such 
bodies  time  is  necessary ;  the  morsel  of  food  or  mucus  must  have  laid 
undisturbed  in  some  cranny  till  the  change  was  completed,  and  hence 
it  is  that  perfect  cleanliness  is  the  best  possible  preventive  of  decay, 
and  that  a  tooth  isolated  from  its  fellows  comparatively  seldom  is 
attacked. 

Anything  which  vitiates  the  secretions  of  the  mouth,  increasing  the 
quantity  of  viscid  mucus  or  decreasing  the  secretion  of  limpid  saliva, 
thus  tends  to  the  development  of  caries;  hence  its  prevalence  in 
dyspeptics  and  in  those  who  have  recently  suffered  from  acute  disease. 

But,  although  early  loss  of  the  teeth  is  often  indicative  of  imperfect 
health,  very  extensive  caries  may  be  sometimes  met  with  in  persons 
who  present  no  other  indication  of  departure  from  the  standard  of 
perfect  health  and  strength. 

Caries  is  especially  prone  to  occur  where  there  is  any  fissure  or  pit 
in  the  enamel ;  it  occurs  with  great  frequency  also  upon  the  surfaces 
of  contact,  when  teeth  are  unduly  crowded,  probably  because  the  enamel 
at  such  points  gets  injured  during  the  slig'ht  movements  of  the  tooth  in 
mastication.     The  progress  of  the  mischief  is  at  first  comparatively 
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slow,  but  when  once  a  cavity  has  been  establfsbed  in  which  foreign 
matters  can  lodge,  it  becomes  far  more  rapid.  At  first,  little  or  no 
pain  is  felt,  except  the  cavity  be  in  such  a  position  as  to  be  frequently 
touched  in  mastication  or  in  cleaning  the  teeth  ;  but  as  the  mischief 
approaches  more  nearly  to  the  central  pulp-chamber,  there  is  at  first 
tenderness  to  change  of  temperature,  and  then  slight  aching. 

If  nothing  is  done  for  it,  the  softening  extends  into  the  pulp- 
chamber,  exposing  the  nerve,  which  itself  becomes  diseased,  and  may 
or  may  not  give  rise  to  violent  toothache.  Eventually  the  nerve  dies 
(either  suddenly  in  mass,  or  wastes  away  by  suppuration  upon  the 
surface  exposed),  and  an  alveolar  abscess  probably  ensues. 

The  greater  part  of  the  time  of  the  dental  Surgeon  is  occupied  in 
arresting  the  ravages  of  caries  by  filling  teeth,  but  it  would  be  out  of 
place  to  describe  in  these  pages  the  details  of  this  operation. 

The  most  favourable  period  at  which  the  operation  can  be  performed 
is  at  the  commencement  of  the  disease,  when  the  cavity  is  not  of  such 
size  as  to  materially  diminish  the  strength  of  the  sides  of  the  tooth,  and 
before  the  pulp-cavity  has  been  approached.  In  general  terms  it  may 
be  said  that  when  decay  has  so  far  advanced  that  the  tooth  has  begun 
to  ache,  the  really  favourable  period  for  filling  it  has  gone  by,  and  this 
cannot  be  too  strongly  impressed  upon  all  concerned. 

The  preparation  for  filling,  under  favourable  circumstances,  consists 
in  the  complete  removal  of  all  softened  tissue  and  of  all  very  frail  edges. 
If  the  cavity  so  formed  be  not  of  such  shape  as  to  retain  a  filling  when 
inserted,  undercuts  must  be  made  at  some  points,  or  the  cavity  be  made 
at  least  as  large  inside  as  at  its  orifice.  If  much  undercut  exists,  the 
orifice  should  be  enlarged,  else  it  will  be  less  easy  to  fill  it  solidly. 

Many  materials  are  used  for  filling  teeth,  of  which  the  following  are 
the  principal : — 

Gold — in  the  form  of  leaf,  or  of  a  crystalline  precipitate.  If  in- 
serted with  adequate  skill,  to  which  but  few  practitioners  fully  attain, 
it  is  the  best  material  that  can  be  used.  The  insertion  of  a  diflBcult 
gold-filling  may  take  one,  two,  three,  or  even  more  hours  of  pains- 
taking and  laborious  work. 

Amalgams,  which  are  combinations  of  various  metals  with  mercury, 
inserted  in  a  plastic  condition,  and  allowed  to  harden  in  situ. 

Of  these,  the  metal  palladium  forms  the  best,  but  it  is  difficult  to 
use,  and  turns  black  in  the  mouth.  Copper  forms  an  amalgam  in  some 
respects  good ;  it  turns  black  and  stains  the  surrounding  tooth- 
substance  black,  but  the  stained  tissue  is  in  great  measure  protected 
against  further  decay. 

In  general  usefulness,  amalgams  consisting  of  silver  and  tin,  with  a 
small  percentage  of  gold  and  platinum,  carry  the  palm.  These  have 
been  much  improved  of  late  years. 

Gutta-percha,  with  which  is  incorporated  powdered  glass  to  give  it 
greater  hardness,  is  an  excellent  temporary  filling,  its  durability  being 
principally  determined  by  the  amount  of  attrition  to  which  it  is 
exposed.     In  a  sheltered  position  it  will  last  for  many  years. 

OxycMoride  of  zinc,  also  containing  more  or  less  powdered  glass  or 
other  such  material,  is  another  useful  temporary  filling.  It  is  more  or 
less  rapidly  softened  by  the  fluids  of  the  mouth,  and  where  it  touches 
the  gum  its  speedy  destruction  is  certain,  but  if  it  be  tolerably  remote 
from  the  gum  it  will  often  last  a  long  time.     It  affords  more  support 
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to  the  frail  walls  of  a  greatly  damaged  tooth  than  any  of  the  other 
fillings. 

If  the  size  of  the  cavity  be  such  that  the  pulp  is  at  all  nearly  ap- 
proached, a  metallic  filling  should  not  be  inserted.  If  a  non-conducting 
filling  be  inserted,  and  so  time  gained,  the  pulp  will  protect  itself  by 
fresh  calcification  upon  the  point  threatened  with  exposure,  and  after 
this  has  happened  a  metallic  filling  may  be  inserted  -without  fear  of 
alternations  of  temperature  so  irritating  the  pulp  as  to  set  up  disease 
in  it.  AVhen  decay  has  approached  the  pulp  somewhat  nearly,  this 
ceases  to  be  healthy,  and  before  the  tooth  can  be  tilled  the  diseased 
condition  of  the  pulp  must  be  considered  and  remedied. 

It  may  happen  that,  in  the  course  of  excavating  a  cavity,  the  pulp 
may  be  accidentally  exposed  by  the  cutting  instrument  employed. 
This  mishap  modifies  the  further  procedure  in  filling  the  tooth.  If  the 
pulp  has  not  previously  ached,  and  is  hence  presumably  healthy,  the 
tooth  may  nevertheless  be  filled  at  the  same  sitting. 

The  surface  exposed  should  be  well  swabbed  with  deliquesced  car- 
bolic acid,  till  its  pink  surface  is  whitened,  a  cap  of  some  inoft'ensive 
non-conducting  substance  adjusted,  and  the  cavity  filled  with  such 
care  so  as  not  to  dislodge  the  cap.  For  this  purpose  oxychloinde  of  zinc 
is  the  most  generally  suitable  filling,  as  it  is  so  soft  and  plastic  when 
first  mixed,  that  it  can  be  introduced  without  pressure ;  gutta-percha 
may  also  be  used,  and.  under  exceptionally  favourable  circumstances, 
gold  or  amalgam. 

For  the  cap  many  diffei-ent  substances  are  used — a  paste  of  oxide  of 
zinc  and  carbolic  acid;  a  slip  of  absorbent  paper  moistened  with  cai-bolio 
acid,  or,  if  an  oxychloride  of  zinc-filling  is  to  be  used,  -n-ith  carbolic  acid 
and  oil;  a  piece  of  quill  (not  so  good  on  account  of  less  ready  adap- 
tability), and  many  other  non-irritanfc  substances;  and  finally  oxy- 
chloride of  zinc-filling,  which  is  painful,  and  in  no  respect  preferable 
to  the  others.  A  pulp  thus  treated  is  said  to  be  "capped,"  and  the 
object  Avith  which  this  is  done  is  to  give  it  time  to  calcify  at  the  point 
of  exposiire.  In  a  thoroughly  successful  case,  Avhen  the  temporary  fi  iling 
is  removed  nine  months  or  a  year  after  its  insertion,  the  pulp  will  no 
longer  be  exposed,  but  a  plug  of  secondary  dentine  will  occupy  the 
former  point  of  exposure,  and  the  tooth  can  be  permanently  filled. 

Perhaps  no  more  convenient  place  will  occur  for  noting  the 
measure  of  success  which  attends  the  operation  of  filling  teeth,  if 
thoroughly  and  skilfully  performed. 

A  tooth  filled  before  caries  has  advanced  too  far  is,  if  the  operation 
be  quite  perfect,  restored  to  a  condition  as  sound  as  that  it  enjoyed 
before  it  began  to  decay ;  but  inasmuch  as  it  originally  decayed  when 
it  was  sound,  so  it  may  again.  Teeth  are,  however,  specially  prone 
to  decay  in  certain  situations,  whether  from  the  existence  of  original 
pits  in  or  through  the  enamel,  or  from  the  position  being  otherwise 
favourable  for  the  attacks  of  caries ;  but  when  decay  has  happened  in 
these  positions,  has  been  cut  out,  and  &  perfect  gold-filling  substituted 
for  the  lost  tooth-substance,  that  tooth  will  be  less  obnoxious  to  the 
attacks  of  caries  than  it  oi-iginally  was,  inasmuch  as  its  weakest  spots 
will  now  be  of  gold,  and  be  incapable  of  decay. 

Good  fillings  will  protect  teeth  frequently  for  twenty  or  thirty 
years — for  an  unlimited  time,  in  fact — but,  as  may  be  gathered  from 
Avhat  has  been  said  above,  such  results  cannot  be  uniformlv  secured. 
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Firstly,  there  is  the  carelessness  of  the  patient,  who  very  frequently 
neglects  to  come  iintil  the  most  favourable  period  for  inserting  the 
filling  has  gone  by;  next,  the  enormous  difiiculty  of  making  uniformly 
good  fillings,  a  difficulty  the  extent  of  which  no  one  who  is  not  con- 
stantly contending  with  it  can  form  any  idea  of.  Then  there  are  manv 
teeth  in  themselves  so  defective  that  they  are  full  of  weak  places, 
liable  to  speedy  decay ;  and  there  are  many  mouths  in  which  the 
tendency  to  caries  is  so  great  that  it  seems  almost  hopeless  to  con- 
tend with  it.  In  such  mouths  (generally  in  young  people,  hardly 
adult)  the  saliva,  or  rather  the  secretion  of  the  gums,  is  very  viscid, 
and  the  latter  are  red  and  spongy. 

The  only  encouraging  feature  of  such  cases  is  that  the  mouth  often 
becomes  more  healthy  as  the  patient  becomes  older,  so  that  if  the 
period  of  excessively  rapid  decay  can  be  tided  over,  a  less  amount  of 
attention  will  be  required  in  after  years. 

For  such  cases  gutta-percha  is  the  most  generally  useful  filling,  as, 
from  the  exceeding  tenderness  of  the  teeth,  it  is  difficult  and  hardly 
possible  to  make  good  gold-fillings.  Oxychloride  of  zinc  forms  an 
admirable  temporary  filling,  but  it  requires  renewal  even  more 
frequently  in  such  mouths  than  in  healthy  ones. 

If  the  cavity  of  decay  be  neglected,  inflammation  of  the  p^iZp  is 
the  most  common  i-esult  of  the  appi'oach  of  caries.  A  tooth  which 
has  been  sensitive  to  heat  and  cold,  and  has  fi-om  time  to  time  ached 
slightly,  suddenly  becomes  the  centre  of  most  violent  pain,  every  pulsa- 
tion of  its  vessels  giving  rise  to  an  extra  throb.  After  excruciatino- 
pain  has  lasted  for  some  hours  (it  may  be  a  day),  it  ceases,  sometimes 
gTadually,  more  generally  suddenly,  and  the  pulp  is  found  to  be  dead.  ' 

Such  are  the  symptoms  of  acute  inflammation  of  a  whole  pulp, 
a  disorder  which  almost  always  ends  in  its  abrupt  death;  but  local 
inflammations  of  the  pulp-substance,  confined  to  the  point  of  exposure, 
and  often  not  larger  than  a  millet  seed,  often  exist,  and  may  go  on  for 
months  without  involving  the  rest  of  the  pulp. 

Such  spots  of  inflammation  are  especially  prone  to  set  up  neuralo-ic 
pains,  which  do  not  seem  to  have  any  connection  with  the  teeth,  and 
they  do  not  often  cause  excruciating  toothache  distinctly  referable  to 
a  particular  tooth. 

The  morbid  change  may  go  further,  and  the  exposed  spot  ulcerate  ; 
in  this  way  the  pulp  becomes  wasted  and  no  longer  fills  up  the  whole 
pulp-chamber,  and  in  course  of  time  altogether  disappears.  This  con- 
dition of  the  pulp,  when,  from  the  position  of  the  cavity,  foreign 
matters  do  not  reach  it,  is  not  necessai-ily  attended  with  pain. 

When  the  dentine  is  softened  down  to,  or  nearly  down  to  the  pulp, 
but  yet  there  is  no  positive  exposure,  the  pulp  often  passes  into  a  con- 
dition known  as  "irritation"  of  the  nerve.  The  pain  in  the  tooth,  if 
any,  is  moderate,  and  there  is  perhaps  more  general  uneasiness  in  all  the 
teeth  than  pain  in  any  particular  one.  But  there  is  greatly  exalted 
sensibility  in  the  tooth  ;  it  is  very  sensitive  to  changes  of  temperature, 
even  though  a  sound  surface  of  the  tooth  be  touched,  and  it  is  tender 
to  a  jar.  It  is  ready,  at  short  notice,  to  pass  into  the  condition  of 
acute  inflammation,  in  which  the  patient,  previously  afraid  of  the 
smallest  variation  of  temperature,  seeks  relief  by  holding  iced  water 
in  the  mouth.  Whenever  a  patient  seeks  to  get  relief  from  cold,  the 
source  of  the  pain  is  almost  certainly  an  inflamed  tooth-pulp. 
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Irritation  and  subsequent  inflammation  and  death  of  the  pulp  may 
take  place  without  any  exposure  of  the  nerve,  and  even  Avithout  caries  ; 
thus,  it  not  infrequently  happens  subsequently  to  the  insertion  of  a 
filling,  even  whei'e  there  has  been  no  exposure  of  the  pulp,  and  it  is 
common  in  teeth  which  have  become  much  worn  down. 

When  the  pulp  is  in  a  state  of  acute  inflammation,  the  orifice  of  ex- 
posure should  be,  if  possible,  sufficiently  enlarged  to  allow  of  perfect 
application  of  the  remedy*  to  its  surface,  and  the  pidp  desti'oyed  by  a 
dressing  of  about  one-sixteenth  of  a  grain  of  arsenious  acid,  applied  on 
a  tiny  pledget  of  cotton  wool,  and  carefully  sealed  in  the  cavity  by 
gutta-percha,  wax,  or  a  large  piece  of  wool  dipped  in  an  alcoholic  solu- 
tion of  gum  sandarach.  This  will  usually  cause  the  death  of  the  pulp 
in  a  few  hours,  but  may  Avith  advantage  be  allowed  to  remain  in  the 
tooth  for  two  days,  when  it  should  be  removed,  and  the  pulp,  if  dead, 
thoroughly  removed,  both  from  the  pulp-chamber  and  the  roots.  When 
the  tooth  is  subsequently  filled,  the  pnlp-canals  in  the  roots  have  to  be 
very  carefully  filled  up,  and  on  the  completeness  with  which  this  can 
be  done  the  subsequent  success  of  the  operation  will  largely  depend. 

When  a  considerable  portion  of  the  pulp  has  been  lost  by  suppura- 
tion from  the  exposed  surface,  the  same  treatment,  viz.  its  destruction 
by  arsenious  acid,  will  yield  the  best  result. 

When,  however,  there  is  no  large  exposure,  no  loss  of  substance  of 
the  pulj?,  no  neuralgia,  and  no  considerable  pain,  but  signs  only  of 
slight  chronic  inflammation  or  irritation  of  the  pulp,  it  may  be  often 
preserved  alive.  Dressing's  of  undiluted  carbolic  acid  form  the  best 
application,  varied  sometimes  with  tannin  and  with  creasote.  By  means 
of  these  the  p^ilp  may  be  brought  into  a  normal  condition,  and  the 
tooth  filled,  as  if  with  an  accidental  exposure  of  the  pulp  (see  p.  382). 

But  when  a  pulp  has  been  for  some  little  time  in  a  diseased  con- 
dition, it  is  very  apt  to  give  trouble  and  even  to  die  under  the  filling ;  and, 
with  our  present  knowledge  of  its  treatment,  I  do  not  think  it  worth 
while  to  attempt  to  preserve  a  pulp  alive  which  has  long  been  painful. 

Mention  has  been  made  above  of  calcification  of  the  pulp  taking  place 
as  a  protective  measure ;  but  under  certain  conditions,  not  thoroughly 
understood,  calcification  of  the  pulp  is  capable  of  giving  rise  to  very 
great  pain.  This  seems  especially  prone  to  occur  when  isolated  nodules 
are  formed,  or  when  the  pulp  calcifies  almost  en  masse,  but  the  new  den- 
tine is  not  continuous  with  the  old,  it  lying  loose  in  the  pulp-cavity. 

Calcification  of  the  pulp  may  happen  in  otherwise  sound  teeth, 
especially  in  advanced  life,  and  may  be  the  cause  of  much  neuralgia. 
It  can  only  be  detected  by  the  exclusion  of  all  other  causes  of  pulp 
irritation,  and  often  cannot  be  diagnosed  till  after  the  extraction  of 
the  tooth. 

On  the  other  hand,  loose  nodules  of  calcification  are  frequently  met 
with  in  teeth  which  have  never  caused  the  slightest  annoyance,  so  that 
the  conditions  under  which  they  do  or  do  not  cause  irritation  remain 
uncertain ;  perhaps  it  may  have  to  do  with  the  accident  of  nerves 
being  involved  or  interfered  with  by  the  growing  hard  masses. 

In  advanced  life  the  pulp  may  undergo  a  sort  of  senile  degenera- 
tion ;  its  vessels  become  plugged,  its  odontoblasts  disappear,  and 
fatty  degeneration  occurs  in  its  nerves  and  other  structures.  This  is 
a  painless  process,  generally  associated  with  the  loss  of  the  teeth  by 
absorption  of  the  sockets. 
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By  Polypus  of  the  pulp  is  understood  an  outgrowth  from  its  exposed 
surface,  which,  may  be  as  large  as  a  pea,  and  fill  up  the  whole  cavity  of 
decay.  It  is  fibrous  in  structure,  insensitive  to  touch,  and  often  secretes 
an  offensive  discharge.  The  tooth  can  seldom  be  saved  by  destruction 
of  the  pulp,  as  the  nerve-canals  of  the  root  are  commonly  much 
enlarged,  and  the  exterior  of  the  root  also  diseased. 

Alveolar  Abscess. — When  the  tooth-pulp  has  died,  and  the  whole  or 
any  portion  of  it  has  remained  behind  to  decompose  in  the  cavity  of 
the  tooth,  the  products  of  decomposition  escape  at  the  apical  foramen 
of  the  root,  and  set  up  violent  inflammation ;  so  that  ultimately  an 
abscess  forms,  the  sac  of  which  embraces  the  point  of  the  root,  which 
lies  bare  and  bathed  in  pus. 

It  is  therefore  an  inflammation,  very  violent,  though  limited, 
set  up  by  the  extrusion  of  a  septic  fluid  from  the  end  of  the  root; 
and  the  first  care  of  the  dentist  is  to  remove  every  particle  of  dead 
nerve,  and  to  pump  carbolic  acid  well  up  into  the  root,  so  as  to 
render  harmless  any  tiny  fi^agment  that  might  remain  ;  or,  if  the 
pulp  is  already  decomposed  and  liquefied,  to  take  care  that  his  insti'^u- 
ments  do  not  act  as  pistons,  and  force  out  at  the  end  of  the  root 
septic  fluids  prior  to  their  having  been  rendered  harmless  by  carbolic 
acid. 

The  first  stage  in  the  formation  of  abscess  is  a  periostitis  of  that 
common  periosteum  which  clothes  tooth-root  and  bone  of  socket  alike  ; 
owing  to  swelling  of  this,  the  tooth  is  slightly  elevated  and  pushed 
lip  out  of  its  socket,  so  that  it  has  increased  mobility.  The  tooth  will 
be  tender  when  bitten  upon, — tender  to  any  jar,  but  not  so  tender  but 
that  the  patient  feels  rather  disposed  to  bite  firmly  upon  it,  and  press 
it  home  from  time  to  time.  I^ext,  the  soreness  becomes  much  greater, 
and  tenderness  is  perceptible  on  pressing  upon  the  exterior  of  its 
alveolus  ;  it  becomes  much  more  painful,  and  severe  throbbing  sets  in, 
followed  by  swelling  and  the  formation  and  ultimate  discharge  of  pus. 
The  pain  usually  moderates  with  the  appearance  of  swelling,  and 
the  discharge  of  pus  takes  place  by  an  opening  through  the  alveolus 
and  gum  over  the  end  of  the  root,  or  in  the  sulcus  between  the  cheek 
and  the  teeth  ;  or  it  may  find  its  way  to  the  surface  and  burst  exter- 
nally, or  through  the  tooth  itself,  or  between  the  tooth  and  its  socket. 
There  are  all  degrees  of  alveolar  abscess,  from  one  which  comes  with 
so  little  pain  as  to  be  hardly  noticed,  to  one  which  causes  such  swelling 
of  the  face  and  febrile  disturbance  as  to  look  almost  like  an  erysipe- 
latous attack. 

The  treatment  is  to  obviate  the  cause  by  thoroughly  impregnating 
the  pulp-cavity  with  carbolic  acid,  so  as  to  render  harmless  what  it 
may  contain  ;  and,  if  it  be  in  an  early  stage,  to  paint  the  gum  over 
with  equal  parts  of  tincture  of  iodine  and  aconite,  several  times  in  the 
day.  If  it  has  gone  on  to  the  formation  of  matter,  also  give  exit  to 
it  at  once,  lest  it  burrow  and  the  abscess  break  externally. 

An  acute  alveolar  abscess  often  terminates  in  a  chronic  gumboil  ; 
instead  of  healing,  a  small  fistula  remains,  through  which  a  very  small 
amount  of  pus  discharges.  If  the  gumboil  be  at  all  recent,  it  may  as  a 
rule  be  speedily  cured,  especially  if  there  be  a  fistulous  opening  close  to 
the  end  of  the  root.  In  that  case,  if  the  root-canal  be  of  sufficient  size, 
carbolic  acid  can  be  pumped  down  through  the  canal  and  made  to  pass 
out  through  the  gums.      When  it  can  thus  be  thoroughly  cleansed  by 
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an  antiseptic,  its  healing  speedily  follows.    The  root  can  then  be  filled, 
and  the  crown-cavity  subsequently  dealt  with. 

But  there  are  many  cases  of  alveolar  abscess  in  which,  from  the 
long-standing  alteration  in  the  surrounding  part  and  in  the  root  itself 
(which  becomes  exostosed,  etc.),  or  from  the  size  and  shape  of  the 
roots  rendering  it  impossible  to  get  instruments  down  them,  extrac- 
tion of  the  tooth  will  finally  be  resorted  to. 

And  there  is  an  intermediate  class  of  cases,  in  Avhich  the  alveolar 
abscess  cannot  be  entirely  healed  and  the  parts  rendered  so  healthy, 
that  there  is  absolutely  no  discharge,  aud  the  roots  can  be  tilled,  bat 
which  are  nevertheless  not  painful ;  these  admit  of  being  dealt  with  in 
another  manner. 

If  the  pulp-cavity  of  such  a  tooth  be  thoroughly  cleansed  and  dis- 
infected, and  the  tooth  filled  without  filling  the  root  and  pulp-cavity,  it 
would  soon  become  painful  from  the  resiimption  of  greater  actiAdty  in 
the  slumbering  abscess,  due  to  a  retention  of  its  secretion.  But  if  a  very 
fine  hole  be  drilled  in  the  pulp-cavity,  entering  the  tooth  just  beneath 
the  margin  of  the  gum,  so  that  food  may  not  easily  get  into  it  and 
close  it  up,  such  a  tooth  will  often  remain  comfortable  for  years. 

This  operation  is  called  "  Rhizodontropy,"  and  is  useful  in  certain 
cases ;  it  is,  however,  only  a  compromise,  much  inferior  to  complete 
fang-filling,  and  is  to  be  regarded  as  a  last  resource  prior  to  extraction. 

Alveolar  periostitis  and  abscess  may  lead  to  other  untow^ard  results, 
such  as  suppuration  in  the  antrum,  necrosis  more  or  less  extensive, 
fistulous  openings  on  the  face  which  may  involve  a  salivary  duct,  etc. 

Abscess  of  the  Antrum  is,  in  the  vast  majority  of  instances,  due  to 
alveolar  abscess  involving"  the  root  of  a  tooth,  which  either  pierces  the 
bony  wall,  or  at  all  events  conies  into  very  close  proximity  with  the 
ca^-ity  of  the  antrum.  The  first  and  second  molars  and  the  second 
bicuspid  have  their  roots  close  to  the  floor  of  the  antrum  in  almost 
all  cases,  but  the  antrum  being  vai'iable  both  in  form  and  size,  the 
canines  ruay  also  reach  up  to  it ;  the  points  of  the  roots  may  actually 
pierce  the  bone,  and  be  covered  only  by  its  mucous  lining.  Alveolar 
abscess,  excavating  out  a  cavity  in  the  bone,  may  enter  the  antrum 
even  when  it  originates  about  a  lateral  or  central  incisor,  so  that  any 
tooth  whatever  may  be  concerned  in  the  mischief. 

The  symptoms  are  a  considerable  amount  of  dull,  wearing  pain, 
often  accompanied  by  neuralgic  pains  over  the  whole  side  of  the  head  ; 
tenderness  of  the  cheek,  especially  over  the  canine  fossa,  and  eventually 
oedema.  Sometimes  there  is  feverishness,  sometimes  not.  The  pain, 
tenderness,  and  swelling  are  much  greater  than  are  apparently  ac- 
counted for  by  the  condition  of  any  tooth  found  to  be  ati:'ected.  Some- 
times the  discharge,  which  is  apt  to  be  very  oifensive,  makes  its  way 
into  the  nose,  and  may  find  its  way  out  at  the  nostril  or  backwards 
into  the  throat.  That  it  does  not  more  often  find  its  way  out  by  the 
normal  orifice  of  the  antrum  is  believed  by  Otto  Weber  to  be  due  to 
the  suppuration  taking  place,  not  in  the  cavity  of  the  antrum,  but 
between  its  mucous  lining  and  the  bone. 

Suppuration  in  the  antrum  may  go  on  for  a  long  time,  both  before 
and  after  the  evacuation  of  the  pus  ;  in  the  former  case,  the  diagnosis 
from  a  solid  tumour  may  be  diflficult. 

The  walls  of  the  antrum,  when  distended  by  fluid,  yield  most  easily 
towards  the  canine  fossa,  next  towards  the  orbit ;  but  the  great  vari- 
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ability  of  the  antram  renders  it  impossible  to  rely  much  upon  the 
relative  thinness  of  its  several  walls  as  a  means  of  diagnosis.  The 
lachrymal  duct  is  usually  not  closed,  whereas  in  fibroid  or  encephaloid 
disease  in  this  situation  it  generally  is. 

In  examining  the  teeth  it  should  be  remembered  that  not  only  may 
any  dead  tooth  be  the  source  of  trouble,  but  a  sound  and  living  tooth, 
one  or  more  of  the  roots  of  which  are  affected  by  absorption  and  ex- 
ostosis (cf.  pp.  388,  389),  sometimes  causes  suppuration  in  the  antrum. 

The  treatment  of  the  disease  consists  in  freely  opening  up  the 
antrum.  This  may  generally  be  done  best  by  extracting  the  offend- 
ing tooth,  and  enlarging,  if  necessary,  the  opening  thus  formed.  If 
there  is  no  tooth  at  the  root  of  the  mischief,  the  first  molar  is  the  best 
to  extract  for  this  purpose.  Dr.  Bogue,  of  JS"ew  York,  successfully 
treated  a  case  of  long  standing  by  drilling  through  a  tooth  and  its 
roots  up  into  the  antrum,  and  syringing  the  cavity  through  the  canal 
thus  formed  ;  but  I  doubt  whether  the  ultimate  conservation  of  the 
tooth,  which  would  be  far  from  certain,  would  repay  the  patient  for 
the  extra  time  over  which  the  treatment  would  extend. 

Oftentimes  free  vent  being  given  to  the  pus  alone  effects  a  cure, 
but  should  it  fail  to  do  so,  mild  astringent  lotions  should  be  used  to 
wash  the  cavity  out  two  or  three  times  a  day.  This  the  patient  may  be 
taught  to  do  by  the  help  of  a  glass  syringe  connected,  by  a  short  piece 
of  rubber  tubing,  with  the  end  of  a  gum  elastic  catheter  of  as  large  size 
as  will  enter  the  orifice.  As  a  rule,  there  is  little  trouble  if  the  opening- 
be  large  ;  and  if  an  offensive  discharge  continues  for  any  length  of  time, 
it  is  probable  that  a  piece  of  dead  bone,  or  some  foreign  body,  is  keep- 
ing up  the  irritation.  It  must  not  be  forgotten  that  the  coincidence  of 
a  second  tooth,  with  abscessed  roots  entering  the  antrum,  is  not  impos- 
sible. A  case  of  this  kind  occurred  in  my  own  practice,  and  was  only 
detected  by  me  after  many  months,  by  passing  a  bent  probe  into  the 
cavity,  and  feeling  over  the  walls,  when  it  struck  on  the  bare  roots 
of  another  tooth,  the  next  to  the  one  which  had  been  the  original  cause. 
The  removal  of  this  brought  about  an  immediate  cure. 

Care  should  be  taken  that  food  does  not  enter  the  orifice  made. 
This  may  be  closed  by  a  plate  fitted  over  it,  or  by  temporary  plugs  of 
wax,  which  often  answer  the  purpose,  but  are  liable  to  the  accident 
of  being  pushed  in,  and  being  then  difiicult  to  remove.  Roots  or 
fragments  of  roots  may  be  driven  up  into  the  antrum  in  the  attempt 
to  extract  them.  They  should  always  be  got  out,  as  their  presence 
there  is  sure  to  set  up  an  offensive  discharge.  Strong  syringing  will 
generally  bring  such  things  away,  if  the  orifice  be  sufficiently  patent. 

A  case  of  abscess  of  the  antrum,  resulting  in  a  discharge  of  pus 
between  the  eye  and  lower  eyelid,  and  in  complete  blindness  for 
thirteen  months,  was  traced  to  a  splinter  (probably  of  a  tooth-pick) 
pushed  up  through  the  apical  foramen  of  the  roots  of  a  dead  first 
upper  molar.     Complete  recovery  ensued. 

Several  cases  are  on  record  of  blindness,  temporary  or  permanent, 
ensuing  upon  antral  abscess.  Death  has  been  known  to  ensue  from  a 
neglected  antral  abscess. 

Simple  cysts  may  occur  in  the  antrum  (Hydrops  antri),  or  denti- 
gerous  cysts  may  be  found  in  the  same  situation.  The  absence  of  any 
one  of  the  teeth  vrould  always  lead  to  the  suspicion  that  an  enlarge- 
ment of  the  maxilla  was  due  to  the  latter  cause. 
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The  inflammation  originating  about  tlie  root  of  a  tooth  may  spread 
A'ery  much  more  widely,  and  the  pei-iosteum  covering  the  outer  surface 
of  the  jaw  become  involved,  so  that  large  accumulations  of  matter 
may  take  place  beneath  it.  The  pus,  if  not  evacuated  by  nature  or 
by  an  incision  within  the  mouth,  may  form  an  opening  on  the  exterior 
of  the  face,  and  a  fistulous  track  remain  for  an  indefinite  length  of 
time.  When  a  lower  incisor  has  been  involved,  the  fistula  is  found 
about  the  chin,  generally  in  front  of,  but  in  one  case,  at  all  events, 
behind  the  edge  of  the  bone.  These  fistulse  almost  always  heal  at 
once  when  the  tooth  or  stump  is  removed  ;  but  when  the  track  is  very 
hard  and  fibrous,  and  ties  down  the  fistulous  opening  so  tightly  as  to 
be  an  extra  disfigurement,  its  subcutaneous  division  from  the  mouth  is 
a  very  serviceable  procedure, — the  patient  carrying  out  the  treatment 
by  freely  moving  the  soft  parts  about  with  the  finger  for  some  time 
afterwards,  so  as  to  secure  the  permanence  of  the  increased  mobility. 

Necrosis,  very  partial  or  very  extensive,  may  follow  up  alveolar 
abscess  and  periostitis  of  the  general  periosteum.  Its  treatment  does 
not  call  for  any  special  notice  here,  except  that  it  should  alwaj'S  be 
borne  in  mind  that  a  great  amoimt  of  repair  is  affected,  and  that  teeth 
appai"ently  hopeles.sly  loose  will  oftentimes  becomes  firmly  fixed  and 
again  useful  after  the  sequestrum  has  been  removed  and  bone  formed  ; 
so  that  teeth  should  only  be  removed  if  tbeir  whole  sockets,  and  not 
only  one  side  of  them,  are  involved  in  the  sequestrum,  or  if  they  have 
been  the  originators  of  the  mischief.  An  exceedingly  interesting 
specimen  exists  in  the  Museum  of  the  Bellevue  Hospital,  New  York, 
in  whicb  the  entire  lower  jaw  was  reformed  after  necrosis  and  its 
removal. 

Abscesses  originating  about  teeth  may  burrow,  reaching  dow^n  the 
neck  as  far  as  the  clavicle,  and  below  it.  Death  has  resulted  from 
alveolar  abscess  and  its  sequelee  in  a  good  many  recorded  cases  ;  one 
of  the  most  remarkable  being  one  of  Mr.  Howse's  (Med.  Times,  1876), 
in  which  suppuration  in  the  inferior  dental  canal,  acute  periostitis  of 
the  posterior  half  of  low^er  jaw,  and  extension  of  inflammation  into  the 
orbit  via  the  pterygo-maxillary  fissure,  resulted  in  a  slow  pyaemia.  In 
its  chronic  stage,  the  duration  of  the  disease  was  five  weeks ;  in  the 
acute,  nine  days. 

Dr.  Harrison  Allen,  of  Philadelphia,  saw  a  case  in  which,  as  a 
sequence  of  alveolar  abscess  about  a  lower  wisdom  tooth,  ostitis  and 
periostitis  of  the  neighbouring  bone  ensued  ;  abscess  beneath  the  mylo- 
byoid  occurred,  the  pus  gravitating  as  far  as  the  hyoid  bone,  and  creep- 
ing up  on  the  outside  of  the  jaw  along  the  line  of  the  facial  ai'tery. 
After  four  days  the  patient  died  from  suffocation,  due  to  enormous 
cedema  of  the  one  side  of  the  tongue  and  associated  parts.  Mr.  Pollock 
(Trans.  Oclont.  Society,  1876)  relates  a  case  in  which  he  was  driven 
to  perform  tracheotomy  in  consequence  of  the  swelling  produced  by 
an  abscessed  tooth. 

Exostosis. — The  roots  of  teeth  are  very  liable  to  become  affected 
by  exostosis  ;  that  is  to  say,  by  an  undue  and  localized  deposition  of 
cenientum,  which  leads  to  nodular  enlargements  of  the  ends  of  the 
root,  or  to  irregular  but  smooth  deposits  upon  its  sides.  Exostosis  is 
a  frequent  result  of  long-continued  periostitis  about  a  dead  tooth,  which 
has  never  gone  so  far  as  suppiiration  ;  but  it  is  also  pretty  frequent, 
especially  after  middle  life,  in  teeth  the  crowns  of  wdiich  are  perfectly 
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health  J.  A  small,  and  sometimes  even  a  large,  amount  of  exostosis 
may  exist  without  causing  the  smallest  inconvenience  ;  on  the  other 
hand,  it  sometimes  causes  very  severe  neuralgia,  and  this  under  con- 
ditions not  visibly  different  from  those  in  which  it  does  not  do  so. 

Its  existence  in  teeth  which  are  sound  is  exceedingly  difficult 
to  diagnose.  Some  degree  of  tenderness  to  rough  handling  or  to 
a  blow,  or  when  it  is  bitten  upon  hard,  will  often  be  all  that  is  to  be 
found,  even  in  neuralgic  cases.  The  patient's  age,  the  absence  of  all 
other  lesions,  the  connection  of  the  teeth  with  the  neuralgia  having 
been  indicated  (c/.  p.  394)  by  various  signs,  and  above  all  the  occur- 
rence of  exostosis  in  other  sound  teeth  which  may  have  previously 
been  extracted,  will  point  to  the  probability  of  its  existence.  Uneasy 
sensations  often  exist  in  and  about  the  particular  tooth,  sometimes 
tenderness  to  changes  of  temperature,  but  the  diagnosisis  very  uncertain. 
This  much  may  be  said,  however,  that  if,  in  a  person  past  middle  life, 
neuralgia  can  be  traced  to  a  sound  tooth  which  is  found  after  extrac- 
tion to  be  exostosed,  the  prognosis,  as  far  as  the  teeth  are  concerned, 
is  very  bad  ;  for  the  disease  will  probably  attack  other,  or  even  all  the 
remaining,  teeth  in  succession. 

Occasionally  exostoses  take  the  form  of  sharp-pointed  excrescences 
from  the  root  of  the  tooth,  and  such  growths  have,  in  some  instances, 
been  the  cause  of  severe  neuralgia. 

The  roots  of  teeth  which  have  long  been  in  an  iiTitable  condition 
are  found  to  be  attacked  by  absorption  in  some  places, 
while  there  is  deposition  going  on  at  others.  The  accom- 
panying figure  (Fig.  777)  shows  the  extent  to  which  the 
roots  of  the  tooth  have  been  altered  by  such  inflammatory 
processes.  The  apices  of  the  roots,  instead  of  being  smooth 
and  rounded,  may  become  jagged  and  sharp,  this  alteration 
being  often  recognizable  by  touch  of  the  finger  before  it  is 
conspicuously  visible  to  the  eye. 

The  roots  of  the  teeth  which  are  being  lost  through  old 
age  become  roughened  by  absorption  ;  but  the  process  often 
occurs  in  middle  life,  and  is  then  more  rapid,  and  attended  by  pain 
and  tenderness  in  the  surrounding  parts,  and  by  neuralgic  pains. 

The  discharge  which  exudes  from  the  gums  round  the  necks  of 
teeth  which  have  passed  into  this  hopeless  condition  is  offensive  but 
not  abundant. 

It  has  been  supposed  that  these  and  analogous  morbid  conditions 
of  the  roots  and  sockets  of  teeth  are  caused  by  tartar  intruding  itself 
between  the  tooth  and  gum,  and  getting  down  into  the  sockets ;  but 
there  must  be  a  separation  before  the  tartar  can  get  there,  and  its 
presence,  though  it  serves  as  an  ii^itant  and  aggravates  the  disease, 
must  be  regarded  as  an  accident ;  for  instances  may  be  found  in  which 
absorption  of  the  sockets,  and  to  a  less  extent  of  the  roots,  has  gone 
on  till  the  tooth  is  so  uncomfortable  as  to  lead  to  its  extraction,  in 
which  no  tartar  is  to  be  found.  On  the  other  hand,  tartar  is  capable  of 
bringing  about  the  loosening  of  the  teeth,  though  in  a  slightly  different 
manner,  so  that  two  distinct  morbid  conditions,  under  which  the  teeth 
loosen  in  their  sockets  and  themselves  become  to  a  slight  extent 
absorbed,  must  be  recognized. 

Tartar  is  a  deposit  mainly  consisting  of  salts  of  lime,  mixed  up 
with  some  organic  matter,  which  are  deposited  upon  those  parts  of 
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the  teeth  least  exposed  to  friction.  Analyses  differ,  as  might  be 
expected. 

The  largest  deposits  of  tartar  take  place  upon  the  backs  of  the 
lower  front  teeth  and  upon  the  upper  molars,  these  teeth  being  near  to 
the  oi'ifices  of  salivary  ducts ;  and  if  the  accumulation  is  allowed  to 
remain,  the  gnm  recedes  before  it,  the  edge  of  the  socket  is  absorbed 
pari  passu,  and  eventually  the  tooth  falls  out,  loaded  with  tartar  up  to 
almost  its  very  apex.  But  no  pain,  and  no  considerable  absorption 
or  roughening  of  the  root,  takes  place.  The  process  is  a  slower  and 
more  mechanical  one  than  that  which  has  just  been  spoken  of  as 
leading  to  the  premature  loss  of  teeth. 

In  some  persons  the  teeth  become  very  deepl;^  grooved  on  their 
outer  or  labial  surface,  just  at  the  level  of  the  gums ;  this  grooving,  it 
is  possible,  may  be  produced  by  mere  mechanical  abrasion  of  the  sur- 
face under  the  tooth-brush  and  tooth-powder,  especially  when  the  gum 
has  receded  so  as  to  expose  the  tooth  beyond  the  limit  of  the  enamel. 
But  it  is  far  more  probable  that  the  surface  is  first  softened — decalci- 
fied, in  fact — by  the  secretion  of  the  gums,  and  subsequently  mechanic- 
ally removed  ;  and  that  there  is  no  softened  layer  simply  because  it  is 
rubbed  away  as  fast  as  it  softens.  And  that  a  somewhat  closely 
similar  effect  can  be  brought  about  without  the  use  of  the  tooth-brush 
is  shown  by  its  occurrence  in  certain  seals. 

Besides  loss  of  substance  thus  brought  about,  the  teeth  may  be 
wasted  by  their  whole  surface  being  attacked.  Of  this  rare  form  of 
erosion  I  have  seen  two  instances  ;  the  one  in  a  case  of  acute  dyspepsia., 
the  other  in  the  case  of  a  young  lady  accidentally  poisoned,  with  the 
effect  of  leaving  long-continued  gastric  irritation.  In  the  worst  case 
the  teeth  were  very  tender,  in  the  other  there  was  no  alteration  of 
sensibility  of  the  teeth;  in  both  there  was  marked  loss  of  enamel, 
just  as  though  the  crown  of  the  teeth  had  been  immersed  for  a  short 
time  in  acid,  and  the  enamel  which  remained  had  lost  polish  to  a  slight 
extent.  Little  more  than  an  average  amount  of  caries  occurred  in  the 
first-mentioned  case,  recovery  to  perfect  health  having  been  speedy ; 
in  the  second  case  sufficient  time  has  not  elapsed  to  enable  me  to  speak 
upon  this  point. 

The  I'ational  treatment  would  seem  to  be  the  free  use  of  alkaline 
washes,  but  in  most  cases  the  mischief  would  be  done  before  it  was 
discovered,  and  it  is  doubtful  whether  we  could  successfully  combat 
the  perpetually  reproduced  acidity  by  washes  used  at  intervals. 

Disease  of  the  Gums  and  Alveolar  Processes. 

Extensive  caries  of  the  teeth  is  very  commonly  associated  with, 
if  not  caused  by,  a  highly  vascular,  soft,  swollen  condition  of  the 
gums,  which  secrete  abundantly  a  highly  viscid  saliva.  Though  this 
state  of  things  is  usually  associated  with  general  derangement  of 
health,  and  pai-ticularly  of  digestion,  the  use  of  mildly  alkaline  and 
a.stringent  tooth-powders  and  washes  seems  often  markedly  beneficial. 

The  thin  edges  of  the  gums,  where  they  come  into  contact  with  the 
teeth,  are  liable  to  a  form  of  creeping  ulceration,  very  painful  and 
tender,  and  oftentimes  accompanied  with  much  neuralgic  pain  in  the 
side  of  the  face.  When  neglected,  these  ulcers  may  become  extensive, 
and  the  cheek,  where  it  comes  in  contact  Avith  them,  may  also  ulcerate. 
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This  sometimes  occurs  in  otherwise  healthy  persons,  but  is  more  com- 
mon in  the  debilitated.  Besides  attention  to  general  health,  chlorate 
of  potash  should  be  given  (best  in  the  form  of  lozenges),  but  the  main 
reliance  must  be  placed  upon  the  immediate  destruction  of  the  un- 
healthy surfaces.  A  single  application  of  a  solution  of  nitrate  of 
silver  (a  drachm  to  the  ounce)  "vvill  generally  bring  an  ulcer  into  a 
healing  condition ;  but  the  mouth  should  be  carefully  searched  every 
day,  and  every  fresh  spot  at  once  touched,  as  well  as  any  old  ones  not 
presenting  healing  margins.  With  such  care  the  cure  is  speedy,  but,  if 
neglected,  it  may  drag  on  for  weeks,  A  trivial  source  of  irritation, 
such  as  an  abrasion  or  other  injury  to  the  gums,  or  a  half-erupted 
wisdom  tooth,  may  serve  as  a  starting-point  for  this  form  of  ulcerative 
stomatitis,  which,  in  a  severe  case,  may  extend  all  ai'ound  the  mouth 
and  even  the  palate — in  rare  cases  resulting  in  extensive  necrosis  of 
the  subjacent  bone  ;  in  one  case,  at  least,  in  death. 

JJlcerations  of  the  gums  and  inner  surface  of  the  lips,  occurring  in 
syphilitic  persons,  affect  very  much  the  same  spots,  but  differ  in  the 
more  sluggish  appearance  of  the  ulcers,  and  in  the  comparative 
absence  of  pain  and  tenderness  in  the  parts  affected. 

Another  form  of  ulcer  occurs  upon  the  inner  surface  of  the  lips 
and  cheek,  or  upon  the  gums  over  the  root  of  the  teeth,  far  from  their 
edges.  This  is  of  frequent  occurrence  in  some  individuals,  has  little 
or  no  tendency  to  spread,  and  does  not  infect  the  surfaces  which  touch 
it,  and  is  generally  cured  by  a  single  application  of  nitrate  of  silver. 
It  originates  generally  in  the  follicular  glands, 

A  condition  of  chronic  inflammation  of  the  gums  exists  in  uncleanly 
mouths,  and  leads  to  the  premature  loss  of  the  teeth ;  a  similar  con- 
dition accompanies  the  loosening  of  the  teeth  in  advanced  life.  It  is 
somewhat  intractable  ;  the  teeth,  with  their  roughened  and  slightly 
absorbed  roots,  acting  as  a  constant  source  of  irritation.  Those  teeth 
which  are  past  usefulness  should  be  removed,  all  tartar  removed  from 
those  which  remain,  and  astringent  applications,  such  as  the  glycerine 
of  tannin,  had  recourse  to  ;  by  these  means  the  usefulness  of  the  teeth 
may  be  appreciably  prolonged.  Tartar  is  not  often  the  cause  of  the 
loosening  of  the  teeth,  but  its  presence,  by  setting  up  extra  irritation, 
greatly  hastens  their  destruction  when  the  gum  has  once  begun  to 
separate  from  them. 

The  gums  are  subject  to  hypertrophies.  Limited  tumours,  more 
or  less  pedunculated,  may  spring  up  between  carious  teeth,  occupying 
the  cavities  of  decay,  or  may  thrust  themselves  up  between  the  stumps 
of  a  decayed  tooth.  Such  "polypi"  of  the  gums  generally  spring 
from  the  alveolo-dentar  periosteum,  close  to  the  edge  of  a  socket,  and 
differ  hardly  at  all  from  normal  gum  in  histological  character.  The 
extraction  of  the  tooth  involved  will  often  be  desirable,  and  the  polypus 
may  come  with  it ;  if  the  extraction  of  the  tooth  is  on  any  account  un- 
advisable,  the  growth  may  be  cut  away  and  the  stump  destroyed  by 
escharotics,  but  it  generally  recurs. 

No  hard  and  fast  line  can  be  di^awn  between  polypi  of  the  gum  and 
ejmlis,  the  name  usually  applied  to  non-malignant  broad-based  growths 
of  the  gum.  Like  polypi,  they  spring  from  the  periosteum,  and  recur 
unless  this  also  is  removed  ;  so  that,  for  the  cure  of  epulis,  a  portion 
of  the  alveolar  border  of  the  bone  is  generally  removed  with  cutting- 
forceps.     The  use  of  the  dental  drilling  engine,  carrying  very  small 
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Fig.  77S. 


circular  saws,  renders  it  easy  to  remove  portions  of  the  alveolar  borders 
and  of  the  periosteum,  Avithout  sacrificing  the  teeth ;  by  its  help  an 
epulis  can  oftentimes  be  efficiently  extirpated  with  no  farther  injury 
to  the  teeth  than  the  removal  of  a  portion  of  their  sockets,  which  is 
practically  found  not  to  interfere  with  their  fixation.  Sometimes 
epulis  seems  distinctly  to  be  caused  by  the  irritation  of  deceased  teeth  ; 
sometimes  its  origin  is  as  clearly  independent  of  any  such  influence. 

General  hj-pertrophy  affecting  the  whole  gums  and  alveolar  border 
is  a  comparatively  rare  disease.    It  is  a  pure  hypertrophy,  commencing 

generally  early  in  life, 

the   teeth    sometimes 

participating     in    the 

excessive  develop- 
ment, and  sometimes 

being  of  normal  size. 

It  may  produce  great 

deformity,   as  in    the 
/',  case  of  Julia  Pastrana, 

the    "  pig- faced  " 

woman,    a    model    of 

whose  mouth,  is  here 

figured     (Figs.     778, 

779).  When  the 
growth  is  of  such  size  as  to  call  for  interference,  it  may  be  removed 
by  operation,  the  masses  being  pared  away  with  a  scalpel,  or,  if  neces- 
sary, with  bone-forceps. 

In  a  case  (f.  get.  15)  which  came  under  my  own  notice,  the  disease 
had  affected  a  portion  of  the  upper  jaw  only,  but  was  increasing 
rapidly  both  in  bulk  and  extent.  The  mother  of  the  girl  had  suffered 
from  it  to  the  extent  of  its  producing  great  deformity,  but  was  dead ; 
and  the  child's  relatives  would  not  assent  to  any  operative  interference, 
which  will  doubtless  have  to  be  resorted  to  hereafter,  on  a  more  exten- 
sive scale,  and  which  might,  perhaps,  have  arrested  its  further  spread. 
Long-continued  irritation  about  the  roots  of  a  tooth  will  sometimes 
give  rise  to  a  thickening  of  the  bone  ai-ound  it.  These  enlargements  of 
the  bone  are  generally  slightly  tender  on  pressure.  Another  form  of 
exostosis  (painless  and  free  from  tenderness)  is  common  on  the  inner 
aspect  of  the  lower  jaw,  nearly  opposite  to  the  ends  of  the  roots  of  the 
teeth.  These  exostoses  are  apt  to  be  symmetrical  on  the  two  sides  of 
the  mouth,  and  occur  over  the  sockets  of  sound  teeth,  with  which  they 
have,  in  fact,  no  relation ;  they  rarely  attain  to  such  size  as  to  cause 
material  inconvenience. 

Vasctdar  Tumours,  like  small  ngevi,  often  occui-  between  the  necks 
of  teeth  ;  they  bleed  on  the  smallest  touch,  and  are  troublesome  to 
extii'pate,  as  from  their  situation  it  is  often  impossible  to  get  beyond 
their  bases  without  the  sacrifice  of  sound  teeth.  Potassa  fusa  is  the 
most  efficient  caustic  for  their  destruction. 

In  Mercurial  Salivation  the  gums  are  swollen  and  red,  and  in  severe 
cases  deeply  ulcerated  and  sloughing.  The  treatment  for  this  condition 
liardly  falls  within  the  scope  of  thi"s  article,  but  it  is  mentioned  here 
because,  especially  in  uncleanly  mouths  and  in  unhealthy  subjects, 
effects  somewhat  similar  have  been  observed  where  artificial  teeth 
carried  upon  red  vulcanite   (which  is  coloured    by  vermilion)   have 
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been  worn.  At  tiie  instance  of  the  late  Dr.  Bafcliurst  Woodman,  a 
committee  of  tlie  Odontological  Society  collected  a  large  mass  of 
evidence  upon  this  subject,  with  the  result  of  failing  to  find  the 
smallest  valid  evidence  of  this  irritation  having  anything  to  do  with 
the  presence  of  mercury  in  the  vulcanite  (Trans.  Odont.  >S'oc.,  1877). 

Odontalgia. — The  occui'rence  of  pain,  referred  either  to  a  tooth 
or  to  some  remote  part  of  the  face  or  head,  is  that  which  generally 
brings  the  patient  to  seek  relief,  and  the  relief  of  this  is  all  tbat^will 
ordinarily  be  asked  of  the  general  Surg'eon.  It  will  be  therefore  con- 
venient to  g'roup  together  the  various  conditions  which  may  cause 
pain,  and  to  give  a  few  hints  as  to  the  readiest  means  of  arriving  at  a 
diagnosis. 

Often  a  mere  inspection  of  the  mouth,  aided  perhaps  by  a  dentist's 
mirror,  will  reveal  the  nature  of  the  evil ;  but  leaving  out  of  the  question 
those  cases  in  which  the  cause  is  obvious,  I  will  take  those  only  in 
which  no  cavities  of  any  size  are  visible,  or,  if  there  are  any,  only  such 
as  are  efficiently  filled. 

Pain  that  is  paroxysmal,  being*  severe  at  times  and  at  others 
wholly  absent,  is  generally  due  to  a  diseased  but  living  tooth-pulp  ; 
pain  that  is  constant,  varying  but  little,  to  diseased  tissues  around  a 
dead  or  dying  tooth. 

In  making  an  examination,  after  carefully  inspecting*  all  the  teeth, 
and  searching  them  over  Avith  a  finely  pointed  dentist's  probe,  tap 
gently  each  tooth  in  succession  on  the  affected  side ;  then  press  each 
firmly  home  into  its  socket,  taking  the  pressure  off  suddenly;  then 
press  each  from  side  to  side  ;  and,  lastly,  press  with  the  soft  part  of  the 
finger  firmly  over  the  roots  of  each  tooth.  If  no  painful  sensation  is 
elicited  by  these  procedures,  there  is  no  inflammation  of  the  alveolar 
periosteum,  no  impending  alveolar  abscess,  and  the  cause  of  the  pain 
is  to  be  sought  in  a  living  tooth-pulp,  or  in  an  exostosis  of  the  root 
(which  may  not  give  rise  to  tenderness  under  such  examination). 

But  the  existence  of  moderate  tenderness  does  not  absolutely  prove 
the  death  of  the  nerve;  it  only  points  to  its  being  diseased,  probably 
dying,  and  this  is  the  next  point  to  ascertain. 

Try  each  tooth  with  hot  and  cold  water,  if  necessary  isolating  each 
one  by  means  of  the  rubber  dam,  or  with  heated  instruments  of  such 
bulk  as  to  warm  up  the  whole  tooth.  If  the  tooth  is  conscious  of 
change  of  temperature,  the  nerve  is  alive  ;  if  it  is  hurt  by  it,  the 
nerve  is  unhealthy ;  if  a  considerable  degree  of  cold  is  grateful  to  it, 
the  nerve  is  almost  surely  inflamed,  and  will  die  if  it  is  not  destroyed 
by  applications  for  that  purpose. 

If  the  nerve  be  dead,  the  cause  of  pain  will  probably  he  the  irrita- 
tion set  up  by  its  decomposed  remains  escaping  through  the  apical 
foramen,  and  the  pulp-cavity  must  therefore  be  opened,  its  contents 
evacuated,  and  carbolic  acid  or  creasote  freely  used. 

But  without  proper  instruments,  specially  devised  for  passing  up 
into  the  root-canals,  etc.,  the  chances  of  success  are  small,  and  the  tooth 
had  better  be  exti-acted ;  even  in  the  hands  of  a  skilful  denti.st  its 
preservation  is  not  certain. 

,  Sometimes,  however,  the  mere  opening  up  of  the  pulp-chamber, 
and  the  consequent  removal  of  tension  caused  by  pus  or  gas  within  it, 
will  without  further  treatment  relieve  the  pain. 

Perhaps,  on  opening  up  the  pulp-cavity,  the  nerve  may  be  found  to 
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retain  some  vitality,  although  it  was  too  nearly  dead  to  respond  to  the 
application  of  heat  or  cold  through  the  substance  of  the  tooth.  In  such 
a  case,  a  free  application  of  creasote  will  allay  pain  almost  at  once. 

If,  however,  the  nerve  be  alive,  the  temporary  aim  of  alleviating 
pain  will  be  gained  by  the  insertion,  on  a  pledget  of  wool,  of  a  little 
carbolic  acid.  The  question  of  its  ulterior  treatmeiit  depends  ^on  its 
condition. 

A  nerve  that  is  largely  exposed,  and  has  ached  much,  can  rarely  be 
restored  to  liealth,  and  the  prospect  is  still  less  promising  if  it  has 
begun  to  suppurate.  In  such  cases  the  nerve  must  be  destroyed  before 
the  tootli  can  be  filled,  and  an  arsenical  application,  made  with  due 
precautions  (see  p.  384),  had  better  be  at  once  inserted. 

It  may  not,  for  other  reasons,  be  worth  while  to  make  any  attempt 
to  preserve  the  tooth,  but  it  must  not  be  forgotten  that  it  is  never 
necessary,  mei-ely  for  the  cure  of  j^ain,  to  remove  a  tooth  the  nerve  of 
which  is  alive. 

It  may  be  that  careful  examination  has  not  revealed  the  existence 
of  periosteal  mischief,  nor  of  an  unhealthy  tooth-pulp,  and  yet  that  the 
pain  is  really  due  to  a  tooth.  Its  roots  may  be  exostosed,  or  they  may 
be  roughened  and  rendei-ed  irregular  and  pointed  by  absorption,  and 
yet  little  tenderness  be  elicited  on  manipulating  it.  Or  the  pulp  may 
be  the  seat  of  calcifications,  or  it  may  be  in  a  state  of  irritation  from 
the  exposure  of  sensitive  dentine  at  the  neck  of  the  tooth,  the  gum 
having  receded  from  it.  And  in  making  your  examination  do  not 
forget  that  you  may  have  chanced  upon  the  moment  of  death  of  the 
pulp,  when  the  effects  due  to  its  decomposition  are  not  yet  set  up,  but 
all  symptoms  have  for  the  moment  disappeared,  so  that  in  a  doubtful 
and  difficult  case  the  examination  must  be  repeated  twice  or  three 
times  at  intervals  of  a  day  or  two. 

The  difficulty  of  diagnosing  the  cause  of  pain,  sometimes  not  slight, 
even  when  it  is  distinctly  referred  to  the  teeth,  is  tenfold  more  difficult 
when  it  takes  the  form  of  neuralgia  elsewhere  in  the  face  or  head. 

Notwithstanding  the  opinion  of  the  late  Dr.  Anstie  and  others  that 
facial  neuralgia  is  rarely  due  to'the  teeth,  I  am  convinced  that  it  is 
very  often  so  caused,  and  that  much  needless  suffering  is  allowed  to 
continue  owing  to  misapprehension  on  this  subject.  Because  a  neuralgia 
comes  on  after  fatigue,  is  relieved  or  driven  away  by  a  meal,  is  benefited 
by  a  course  of  quinine  or  other  tonics,  and  there  is  no  local  p-ain  in 
any  tooth,  it  is  often  at  once  concluded  that  its  cause  is  elsewhere. 

But,  as  a  matter  of  fact,  there  is  absolutely  nothing  in  the  way  of 
symptoms  which  will  serve  to  establish  this  conclusion  ;  a  neuralgia 
set  up  by  teeth  differs  oftentimes  in  no  respect  from  one  set  up  by  an 
undiscoverable  cause,  save  only  that,  on  adequate  examination,  dental 
mischief  may  be  found. 

Every  case  of  facial  neuralgia  for  which  no  other  cause  can  be 
found  should  be  submitted  to  an  experienced  eye  for  examination, 
because  many  of  the  conditions  which  commonly  set  it  up  are  very 
liable  to  be  overlooked. 

Neuralgia  is  caused— (1.)  By  affections  of  the  tooth-pulp.  Most 
commonly  by  a  localized  patch  of  inflammation  upon  the  pulp  (see 
p.  383);  less  often  by  general  inflammation;  by  partial  death  and 
inflammation  of  the  remainder  ;  by  iri^egular  calcification  of  the  tooth- 
pulp,  a  condition  very  difficult  to  diagnose ;  by  irritation  of  the  pulp 
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througli  exposure  of  sensitive  dentine,  or  approximation  to  it  of  large 
metallic  fillings. 

(2.)  By  affections  of  the  surrounding  parts.  Periostitis  of  the 
alveolo-dentar  periosteum,  of  a  chronic  form  ;  exostosis  of  the  root,  and 
coincident  periostitis,  or  consequent  interference  with  the  nerve  fibrils 
entering  the  tooth,  or  even  with  the  main  nerve-trunk  of  the  jaw  ; 
roughening  of  the  roots  by  absorption ;  difficult  eruption  of  teeth 
(almost  always  wisdom  teeth). 

N^euralgic  pain  due  to  teeth  may  affect  any  of  the  branches  of  the 
fifth  nerve,  and  may  extend  to  other  nerves  with  which  the  fifth  is 
connected. 

The  following  sites,  or  foci,  of  pain  are  given  as  far  as  may  be  in 
the  order  of  their  frequency  of  occurrence  : — the  parietal  region,  the 
fellow-tooth  of  the  other  jaw,  the  supra-orbital  notch,  the  infra-orbital 
foramen,  the  eyeball  (the  mischief  would  generally  be  found  in  an 
upper  tooth),  the  ear  and  region  of  the  temporo-maxillary  articulation, 
and  the  region  of  the  mental  foramen,  or  the  bicuspid  tooth.  In  these 
last  instances  the  lower  wisdom  tooth  is  most  frequently  the  offender. 

It  is  generally  said  that  the  severer  forms  of  neuralgia  are  never 
due  to  dental  irritation.  This  is  generally,  but  not  universally,  true. 
I  have  seen  a  case  due  to  an  impacted  wisdom  tooth,  in  which  most 
excruciating  agony  in  the  eyeball  recurred  at  regular  times,  twice  in 
the  twenty-four  hours.  It  was  instantly  cured  by  the  I'emoval,  which 
was  difficult,  of  the  misplaced  tooth. 

The  pain,  in  rarer  instances,  may  be  referred  to  the  occipital  nerve, 
or  to  the  arm  and  shoulder. 

Any  or  all  of  those  secondary  affections  which  occur  in  connection 
with  neuralgia  due  to  other  causes,  may  occur  when  the  neuralgia  owes 
its  origin  to  diseased  teeth. 

Thus,  spasmodic  contraction  of  themasseter  is  a  common  complica- 
tion of  difficult  eruption  of  a  lower  wisdom  tooth;  wry-neck,  strabismus, 
and  ptosis  are  examples  of  muscular  disturbances  which  have  been  un- 
questionably traced  to  dental  irritation. 

A  very  slight  degree  of  paralysis  of  the  arm  and  hand  of  the  side 
affected,  amounting  to  not  much  more  than  a  sense  of  effort  in  using 
them,  is  not  at  all  rare.  Amaurosis  has  been  clearly  traced  to  this 
cause;  and  deafness  during  eruption  of  wisdom  teeth  is  not  very  rare. 
Injection  of  the  conjunctiva  on  the  affected  side  is  sometimes  un- 
doubtedly associated  with  dental  neuralgia,  and  there  is  hence  reason 
to  believe  it  probable  that  deep-seated  inflammation  of  the  eye  may  be 
thus  set  up.  Epileptiform  convulsions  are  believed  to  have  been  traced 
to  the  irritation  set  up  by  teeth. 

It  may  be  noticed  that  almost  all  the  diseased  conditions  to  which 
teeth  are  liable  have  been  enumerated  as  causes  of  neuralgia  ;  under 
what  circumstances  the  same  apparent  conditions  cause  local  tooth- 
ache, neuralgia,  or  no  symptom  at  all,  we  do  not  know.  But  the  same 
tooth,  with  no  apparent  local  change,  may  give  rise  to  toothache 
one  day,  to  neuralgia  the  next,  and  to  nothing  at  all  on  the  third  ;  and 
looking  to  the  great  frequency  of  diseases  of  the  teeth  and  to  the 
comparative  rarity  of  neuralgia,  it  is  obvious  that  there  must  be  some 
concurrence  of  influences  not  always  present  to  produce  this  I'csult. 

The  Extraction  of  Teeth  may  be  called  for  in  order  to  give  space  for 
the  more  orderly  arrangement  of  the  remaining  teeth ;  because  the 
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tooth  is  misplaced  and  is  a  soui'ce  of  irritation  ;  or  because  it  is  painful 
and  does  not  admit  of  beins:  restored  to  a  healthy  condition. 

As  a  general  rule  it  may  be  said  that,  provided  there  be  enough  left 
of  it  to  make  its  preservation  worth  while,  no  tooth  need  be  extracted 
as  incurable  unless  its  roots  are  materially  altered  by  long-standing 
irritation.  A  first  or  a  recent  gumboil  admits  of  tolei-ably  certain  cure, 
if  only  the  roots  of  the  tooth  are  fairly  pervious. 

The  object  to  be  attained  is  to  remove  the  tooth  with  the  smallest 
possible  injury  to  its  alveolus.  In  the  case  of  many  teeth  with  diver- 
gent or  convergent  fangs,  injury  is  inevitable,  the  form  of  the  part 
being  such  that  the  tooth  could  not  be  removed  were  not  the  socket 
either  yielding  or  sufficiently  fragile  to  break. 

The  alveolus  becomes  ab.sorbed  during  the  cicatrization  which 
ensues,  but  if  it  is  severely  injured  in  extraction,  or  if  it  has  been  ren- 
dered unhealthy  by  prolonged  inflammation,  the  healing  process  may 
be  retarded  by  repeated  exfoliation  of  small  fi-agments  from  its  edges. 

To  secure  the  best  results,  a  large  assortment  of  forceps  is  indis- 
pensable— not  less  certainly  than  fourteen  or  fifteen  pairs — and  many 
more  are  often  advantageously  employed,  so  that  the  instrument  may 
exactly  fit  the  tooth  for  which  it  is  intended. 

The  blades  of  forceps  must  be  very  nicely  tempered,  so  as  not  to  be 
brittle,  and  yet  to  i-etain  their  edge,  must  come  to  a  very  thin,  almost 
sharp  edge,  so  as  to  readily  j^ass  between  the  tooth  and  the  gum,  and 
when  grasping  a  tooth  should  exactly  fit  to  its  neck,  so  as  to  be  in 
contact  at  every  point. 

The  tooth  should  be  very  lightly  grasped  by  the  forceps,  which  are 
then  firmly  thrust  up  or  down,  as  the  case  may  be,  so  that  the  thin 
edges  of  their  blades  pass  between  the  gum  and  the  tooth,  right  down 
to  and  even  a  little  within  the  edge  of  the  alveolus.  Then  the  grasp  of 
the  hand  upon  the  handles  is  tightened,  so  that  the  blades  may  grip 
the  neck  of  the  tooth,  which  is  then  removed  by  that  direction  of 
movement  most  appropriate  to  the  particular  tooth. 

Well-fitting  forceps,  when  properly  applied,  should  so  grasp  the 
tooth  as  not  to  admit  of  the  slightest  slip  or  motion  between  the  two  ; 
they,  in  fact,  should  be  tantamount  to  a  simple  elongation  of  the  tooth, 
by  means  of  which  we  can  grasp  it  and  exert  a  sufficient  leverage  to 
move  it  Avithout  calling  for  extreme  effort. 

Unless  the  crown  of  the  tooth  be  of  considerable  strength,  the 
handles  of  the  forceps  must  not  be  gripped  too  tighth',  lest,  with  the 
leverage  gained  by  the  shortness  of  the  jaws  as  compared  with  the 
handles,  the  tooth  be  crushed.  The  handles  should  be  kept  in  some 
degree  separated  by  the  fleshy  part  of  the  thumb.  The  upper  incisors 
and  canines  have  roots  approaching  to  regular  cones,  and  may  be  most 
easily  detached  from  their  sockets  by  the  use  of  slight  rotation.  No 
such  rotation  can  be  employed  in  the  case  of  lower  incisors  and  canines, 
which  have  roots  flattened  from  side  to  side,  and  these  must  be  removed 
by  the  alternation  of  inward  and  outward  movements. 

The  outer  alveolar  plate  being  far  moi-e  yielding  than  the  inner, 
most  teeth  are  removed  by  an  outward  motion,  preceded  by  a  slight 
inward  motion,  continued  only  till  the  tooth  is  found  to  yield  slightly. 
But  in  the  position  of  the  lower  wisdom  tooth  (and  to  some  extent 
of  the  second  lower  molar),  the  inner  alveolar  plate  is  weaker  than  the 
outer,  and  therefore  ti-action  should  be  made  chieflv  towards  it.     In 
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every  case  the  operator  should  carefully  bear  in  mind  the  direction  and 
form  of  the  roots  of  the  tooth  he  is  extracting,  and  should  be  prepared 
so  to  vary  the  movement  of  his  hand  as  to  follow  the  line  of  least 
resistance  as  he  discovers  it,  and  so  to  meet  the  difficulties  interposed 
by  auy  abnormal  form  of  root.  -And  if  one  side  of  the  tooth  be  much 
more  weakened  by  decay  than  the  other,  traction  should,  cceferis 
paribus^  be  made  towards,  rather  than  from,  the  weak  side. 

When  a  tooth  is  decayed  quite  down  to  or  below  the  level  of  the 
gum,  stump-forceps  must  be  employed.  These  differ  from  others  in 
the  thinness  and  sharpness  of  their  blades,  adapting  them  to  pass  well 
within  the  margin  of  the  alveolus.  If  the  tooth  have  more  than  one 
root,  one  only  should  be  attempted  at  a  time ;  it  is  a  safe  and  frequent 
practice  to  grasp  one  root  (the  strongest)  of  a  lower  molar  with  stump- 
forceps,  in  preference  to  gTasping  the  whole  with  ordinary  lower  molar 
forceps,  as  in  the  event  of  only  one  root  being  thus  extracted,  the 
removal  of  the  other  will  be  easy,  whereas  the  lower  molar  once  broken 
in  an  unsuccessful  attempt  at  its  removal  is  an  exceeding  difficult  tooth 
to  extract. 

Sometimes  a  tooth  is  decayed  down  to  that  stage  when  its  removal 
entire  is  all  but  impossible,  whilst  the  several  roots  yet  cohere  so 
strongly  as  to  render  their  separate  removal  with  stump-forceps  very 
uncertain ;  this  is  especially  apt  to  happen  with  uj^per  molars.  It 
becomes  necessary  to  divide  the  roots,  and  this  is  best  done  by  drill- 
ing, with  the  engine  employed  by  dentists  for  many  operations,  a  deep 
pit  in  the  centre  of  the  stump  (a  painless  operation,  such  teeth  being 
almost  always  dead)  ;  into  this  hole  a  spear-pointed  elevator  or  the  eleva- 
tor blade  of  my  own  stump-forceps  is  introduced,  and  the  tooth  split. 
The  removal  of  the  individual  roots  will  then  be  easy.  The  elevator 
is  a  very  useful  instrument  for  the  extraction  of  lower  Avisdom  teeth, 
and  of  many  stumps ;  the  most  useful  forms  have  blades  terminating 
in  small  spear-points,  or  in  a  concave,  sharp-edged  blade,  similar  to 
one  jaw  of  a  pair  of  stump-forceps.  The  elevator  is  employed  as  a 
lever,  making  use  of  a  neighbouring  tooth  as  a  fulcrum ;  it  is  a 
dangerous  instrument  in  inexperienced  hands,  but  invaluable  in  skilled 
ones.  It  should  always  be  so  grasped  that  but  a  short  length  projects 
unguarded  beyond  the  operator's  thumb,  and  the  left  hand  should  be 
held  so  as  at  the  sanae  time  to  steady  the  jaw,  and  guard  against  the 
chances  of  a  slip. 

There  are  teeth  which  it  is  impossible  to  remove  without  undue 
violence  and  injury  to  surrounding  parts,  but  such  are  seldom  met 
with.  Thus,  sometimes,  lower  wisdom  teeth  are  so  impacted  between 
the  ascending  ramus  and  the  second  molar  that  they  cannot  be  safelv 
removed,  and  the  second  molar  may  have  to  be  sacrificed.  But  an 
elevator,  in  skilled  and  careful  hands,  will  often  prize  out  such  a  tooth 
even  when  it  looks  very  unpromising. 

When  many  teeth  have  been  simultaneously  removed,  the  breath  is 
rendered  fetid  and  the  patient  caused  much  discomfort  by  the  decom- 
posing blood-clots  in  the  mouth,  and  sometimes  by  ulceration  of  the 
wounded  gums.  The  use  of  a  disinfectant  wash  adds  much  to  comfort 
and  healthy  action,  and  some  such  formula  as  this  is  both  efficient  and 
agreeable  : — Acid  carbolici,  5j- ;  liq-  potassee,  5j- ;  eau  de  Cologne,  ^ss. ; 
aquge,  ad  ^ss.  ;  a  teaspoonful  to  be  added  to  a  wine-glass  of  water. 

The  most  frequent  untowai'd  accident  resulting  from  the  extraction 
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of  a  tooth  is  persistent  hfemorrhage.  In  this  event  the  socket  should 
be  thoroughly  cleaned  from  blood-clots,  and  well  syringed  with  cold 
water;  mild  styptics  should  be  applied,  such  as  an  ethereal  solution  of 
tannin,  or  dry  tannin  introduced  on  wool,  and  with  this  the  socket 
carefully  plugged  till  it  is  full,  pressure  being  made  upon  it  by  a  pad 
above  it,  on  which  the  teeth  are  kept  closed  by  means  of  a  chin  ban- 
dage. The  most  eflBcient  material  with  which  a  socket  can  be  plugged 
is  matico  leaf,  softened  in  warm  water;  but  this  is  a  little  difficult  of 
application,  and  not  always  at  hand.  The  object  should  be  to  stay  the 
bleeding  mainly  by  mechanical  means,  or  by  inducing  the  formation 
of  a  firm  clot  in  the  socket,  i-ather  than  by  powerful  styptics  such  as 
perchloride  of  iroii  or  niti'ate  of  silver,  which  leave  the  moath  in  a  very 
sore  and  unhealthy  state,  besides  incurring  the  danger,  in  a  person  of 
hsemorrhagic  diathesis,  of  making  fresh  bleeding  surfaces.  Practically 
they  need  hardly  ever  be  used. 

Fracture  of  portions  or  of  the  whole  thickness  of  the  jaw  were 
comparatively  common  in  the  days  of  the  old  key  instrument,  and 
now  occur  occasionally,  even  in  the  hands  of  practitioners  presumably 
skilful.  They  do  not  call  for  any  special  remark  here,  and  naay  be 
treated  on  general  principles. 

The  Replacevient  of  Lost  Teeth  h\  artificial  substitutes  does  not  come 
within  the  scope  of  this  ai"ticle,  although  the  aid  of  the  dentist  is  often 
sought  to  fill  up  the  gaps  left  by  sui'gical  opei-atiocs,  gunshot  wounds, 
syphilitic  necrosis,  and  the  like,  or  to  make  an  apparatus  for  fixing  the 
fragments  of  a  broken  jaAv. 

For  this  latter  purpose,  the  more  cumbrous  apparatus  foi-merly  in 
vogue  has  been,  to  a  lai-ge  extent,  sujierseded  by  the  simple  wire-splint 
of  Mr.  Hammond,  which,  especially  as  improved  by  my  friend  and 
colleague,  Mr.  Moon,  fulfils  all  the  requirements  of  a  splint,  while 
subjecting  the  patient  to  a  minimum  of  inconvenience.  In  principle 
it  consists  merely  of  two  pieces  of  stout  but  soft  wire — one  fitted  as 
accurate]}'  as  time  alloAvs  around  the  inner  sui-face  of  the  necks  of  the 
teeth,  the  other  around  the  outer  surface  ;  the  two  being  laced  tog'ether 
by  binding  wires  passing  between  the  teeth,  and  twisted  tight  on  the 
outer  splint -wire. 

There  is,  however,  one  class  of  cases  in  which  it  is  often  a  matter 
of  doubt  whether  a  surgical  operation  or  mechanical  aid  offers  the 
preferable  alternative,  and  very  divergent  opinions  may  be  held  upon 
the  matter. 

As  a  rule,  Surgeons  regard  all  cases  of  cleft  palate  as  amenable  to 
operation,  and  are  apt  to  be  satisfied  with  a  surgical  success  which 
has  effected  but  little  improvement  in  voice  and  speech.  Dentists,  per- 
haps, go  too  far  in  the  opposite  direction.  It  is,  of  course,  an  enormous 
advantage  to  the  patient  to  be  independent  of  mechanical  aids,  w-hich 
may  get  out  of  order  at  inconvenient  times,  and  hence,  cceteris  paribus, 
operation  is  to  be  preferred.  I  have  no  experience  of  the  result  of 
closure  of  the  hard  palate  by  Dieffenbach's  operation,  as  regards  im- 
provement in  voice,  but  can  hardly  imagine  any  objection  to  its  per- 
formance where  the  amount  of  palate  existing  offers  any  prospect  of 
success,  so  that  probably  operative  treatment  is,  in  all  favourable  cases, 
preferable  to  the  mechanical  closure  of  the  gap  in  the  hard  palate. 

But  there  are  a  large  number  of  cases  of  division  of  the  soft 
palate  which   may  be  successfully  united  by  operation  without  con- 
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ferring  upon  the  patient  the  advantage  hoped  for.  When  the  soft  parts 
are  scanty,  the  velum  formed  by  the  operation  is  so  tense,  and  has  such 
slight  range  of  motion,  that  it  is  unable  to  fairly  close  the  road  to  the 
posterior  nares,  and  the  patient  is  comparatively  little  benefited.  An 
artificial  apparatus  is  better  than  a  very  tense  velum  ;  so  far  so,  that 
in  the  practice  of  Dr.  Kingsley,  of  ITew  York,  who  has  done  very  much 
for  the  improvement  of  these  apparatus,  a  velum  united  by  a  thoroughlv 
successful  surgical  operation  was,  with  the  knowledge  and  consent  of 
the  operating  Surgeon,  slit  up  again,  and  an  artificial  velum  inserted 
with  the  best  results.  Indeed,  one  of  the  raost  eminent  of  American 
Surgeons,  Dr.  H.  J.  Bigelow,  of  Boston,  told  me  that  he  now  performed 
cleft-palate  operations  comparatively  seldom,  having  been  so  pleased 
with  the  result  attained  by  artificial  substitutes  as  compared  with  vela 
formed  by  operation. 

Artificial  vela  are  made  of  a  form  of  vulcanite  which,  after  being 
fully  vulcanized,  i-emains  soft  and  flexible ;  the  material  is  perfect  for 
the  purpose,  save  only  that  it  perishes  after  a  time,  so  requires  renewal, 
and  that  it  is  troublesome  to  manipulate.  The  soft  and  flexible  portion 
of  the  apparatus  is  kept  in  place  partly  by  its  own  accurate  adaptation 
to  the  margins  of  the  cleft,  partly  by  being  attached  to  a  gold  or 
vulcanite  plate  covering  a  part  or  all  of  the  palate. 

An  accurate  impression  is  first  taken  of  the  parts  in  plaster  of  Paris, 
which  is  the  only  material  suited  for  the  jDurpose,  as  it  is  put  into  the 
mouth  in  a  condition  sufficiently  fluid  to  adapt  itself  to  soft  parts 
without  displacing  them.  The  taking  of  the  plaster  impression  requires 
not  a  little  dexterity  and  management,  but  a  good  model  once  seciired, 
the  remaining  steps  are  comparatively  easy. 

A  model  in  gutta-percha  is  made  of  the  future  soft,  flexible 
portions  of  the  apparatus  ;  this  is  so  formed  as  to  pass  through  the 
cleft,  and  to  expand  out  both  above  and  below  its  margin.  It  will  thus 
hold  up  in  place  almost  independently  of  the  supjoorting  palate-plate, 
except  that  it  can  slip  backwards  into  the  pharynx. 

Having  got  a  satisfactory  dummy  velum  in  gutta-percha,  metal 
moulds  are  made  from  this,  and  in  these  the  vulcanite  one  is  vulcanized. 

A  well-made,  well- adapted  artificial  velum  is  gripped  by  the 
muscular  margin  of  the  cleft,  and  moves  freely  with  the  soft  parts, 
passing  back  to  the  back  of  the  pharynx  and  efiiciently  cutting  olf  the 
pharynx  from  the  nares  when  required.  The  patient  requires  some 
little  education  before  the  voice  loses  its  unpleasant  tone  in  speaking, 
but  the  most  satisfactory  results  are  attainable.  On  the  other  hand, 
the  apparatus  is  of  necessity  expensive  ;  it  requires  a  vast  deal  of  time 
and  patience  for  its  successful  manufacture  and  adaptation,  and  the 
soft  rubber  wears  out  so  that  the  vela  require  renewal. 

To  meet  this  objection,  Dr.  Suerson  has  adopted  a  simpler,  but,  in 
some  cases,  thoroughly  efficacious  plan  ;  he  candies  back  horizontallv 
from  the  palate  a  rigid,  immovable  plate,  extending  nearly  to  the 
posterior  wall  of  the  pharynx,  and  finds  that  the  muscular  walls  grip 
this  sufficiently  to  answer  most  practical  purposes.  Personally,  I  have 
no  experience  of  Dr.  Suerson's  obturators  ;  they  are  able,  however,  to 
be  made  with  less  trouble,  and  therefore  more  cheaply,  and  do  not 
wear  out. 

Gaps  resultant  upon  surgical  operation  or  upon  syphilis  require 
somewhat  different    treatment.     The   apparatus   which    closes    them 
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should  not,  as  in  congenital  cleft  palate,  pass  within  the  cleft,  but  should 
merely  bridije  it  over ;  and  this  for  two  reasons— the  one,  that  the  edges 
of  such  cleft  are  lowly  organized,  irritable,  and  very  liable  to  ulceration 
upon  tbe  smallest  pressure  ;  the  other,  that  they  tend  to  contract  and 
close  of  themselves,  and  this  process  would  of  course  be  greatly  hindered 
by  an  obturator  impinging  upon  their  margins. 


CHAPTER    XLVIII. 

DISEASES    OF    THK    JAWS. 

Injuries. — See  Fractures  and  Dislocatioxs. 

Fissure  of  the  Palate,  or  Cleft  Palate. — This  congenital  mal- 
formation consists  of  a  mesial  fissure  of  the  uvula  alone,  or  of  it  and 
the  soft  palate ;  extending  sometimes  along  the  hard  palate,  and  oc- 
casionally forwards  to  the  upper  lip,  thus  presenting  the  concomitant 
condition  of  single  or  double  have-lip.  Rarely  the  lip  aud  hard  palate 
are  fissured  without  involving  the  soft  palate. 

On  opening  the  mouth  the  fissured  condition  is  at  once  seen,  and 
its  obvious  interference  with  speech  and  deglutition  are  readily  elicited  ; 
the  patient  speaking  with  a  snuffling,  nasal  tone  of  voice,  and  in  the  act 
of  swallowing  fluids  some  of  the  fluid  regurgitates,  and  may  escape 
through  the  nose. 

The  following  description  of  this  malformation,  and  of  the  opera- 
tion, known  as  Staphyloraphy,  for  its  curative  treatment,  is  from  the 
pen  of  my  colleague,  ]\Ir.  William  Rose,  who  has  had  considerable 
experience  and  success  in  cleft-palate  operations. 

This  condition  is  the  result  of  an  arrest  of  development  occurring 
about  the  second  or  third  month  of  foetal  life. 
Fig.  780.*  At  this  period  the  superior  maxillae,  with  the 

exception  of  those  portions  of  the  bones  which 
afterwards  bear  the  incisor  teeth,  are  developed 
sepai-ately  from  the  first  of  the  four  series  of 
visceral  arches  ;  but  the  central  portion  of  the 
upper  lip,  together  with  those  portions  of  tlie 
superior  maxillsB  just  referred  to,  are  de- 
veloped from  the  median  bud.  This  central 
and  at  present  isolated  portion  is  the  seat  of 
one.  and  some  say  two.  ossific  centres,  and  is 
known  as  the  intermaxillary  bone,  or  "  os  in- 
cisivum,""  which  about  the  eighth  week  begins 
to  unite  with  the  maxillae  proper.  Should 
arrest  of  development  take  place  before  the 
coalescence  of  these  lateral  portions  with  the 
intermaxillary  bone,  a  double  hare-lip  and 
cleft  palate  is  the  result  (Fig.  780).  In  well-marked  cases  of  this 
deformity  the  maxillEe  are  widely  separated  from  the  intermaxillary 
bone,  which  in  addition  projects  forward,  forming-  a  sort  of  nodule, 

*  After  Mason. 
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Fig.  782.* 


covered  by  the  ceatral  part  of  the  upper  lip,  and  is  attached  to  and 
solely  supported  by  the  anterior  inferior  termination  of  the  septum 
nasi.  Although  the  treatment  of  hare-lip  is  entered  into  in  another 
part  of  this  work,  it  may  be  well  to  draw  attention  to  the  slender 
support  which  in  sach  cases  this  intermaxillary  bone  possesses  ;  as  this 
fact  renders  the  stanted  incisor  teeth  which  afterwards  appear  in  it 
quite  useless  for  biting,  and  the  patient's  appearance  unsightly  from 
their  forward  projection. 

This  latter  condition  is  obviated  by  the  method  adopted  by  some 
Surgeons  of  breaking  the  process  backwards  ;  but,  as  was  pointed  out  by 
Sir  William  Fergusson,  this  generally  resulted  in  the  teeth  growing 
horizontally  instead  of  vertically,  thus  destroying  their  utility. 

In  the  next  less  severe  form  of  the  deformity,  the  intermaxillary 
bone  has  united  to  one  of  the  maxillse  and  not  to  the  other — it  usually 
unites  on  the  right  side — and  the  cleft  extends  through  the  hard  and 
soft  palate,  and  then  through  the  alveolar  ridge  and  lip  to  the  left  of 
the  median  line,  into  the  left  nostril.  This  constitutes  the  usual  form 
of  single  hare-lip  and  cleft  palate.  When  arrest  of  development  occurs 
after  the  formation  of  the  alveolar  arch— -that  is,  after  the  tenth  or 
eleventh  week — the  union  of  the  hard  and  soft  palate,  which  takes  place 
from  before  backwards. 
Fig.  781.*  may   fail    at    any    period, 

and  thus  are  presented  to 
the  Surgeon  varying  de- 
grees of  cleft,  from  the 
bifid  uvula  to  an  entire 
cleft,  reaching  as  far  for- 
ward as  the  alveolar  ridge 
(Figs.  781,  782).  The 
width,  thickness  of  edge, 
and  slope  of  the  sides  of 
the  cleft  are  also  extremely 
various,  but  should  be  care- 
fully noted.     In  the  worst 

cases  there  .^  ^ -cely  any  attempt  at  the  formation  of  the  palatal 

processes.  It  should  also  be  borne  in  mind  that  the  vomer  covered  by 
the  nasal  mucous  membrane  is  often  attached  to  one  edge  of  the  palate, 
usually  the  right,  as  the  condition  when  present  forms  an  element  of 
difficulty  in  the  performance  of  the  operation  for  closure  of  the  cleft. 

Age  for  Operation. — With  the  aid  of  chloroform  and  one  of  the 
many  newly  improved  gags,  the  operation  for  closure  of  a  cleft  in  the 
palate,  involving  either  the  soft  parts  only  or  both  the  hard  and  soft, 
may  be  performed  at  a  much  earlier  period  of  life  than  formerly. 
Before  the  introduction  of  anaesthetics,  the  greatest  courage  and  self- 
control  on  the  part  of  the  patient  were  necessary,  in  order  to  enable 
the  Surgeon  to  perform  this  most  difficult  of  surgical  operations. 
Within  the  last  few  years,  successful  results  have  been  obtained  in 
children  as  young  as  three  years  (Billroth  succeeded  in  one  instance, 
the  child  being  under  twelve  months,  without  chloroform),  but  it  is 
not  generally  advisable  to  operate  earlier  than  this ;  at  the  same  time, 
there  is  no  doubt  that  the  earlier  the  operation  be  performed  the  less 
will  be  the  impediment  in  the  patient's  speech. 

*  After  Mason. 
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Space  does  not  allow  of  oar  entering  into  a  detailed  description  of 
the  various  gags  now  in  use.  Suffice  it  to  say  that  the  simplest  and 
most  efficacious  is  an  instrument  (Fig.  783)  a  moditication  by  Mr.  Rose 
of  the  unilateral  gag  (Fig.  78i)  used  by  the  late  Sir  W.  Fergusson. 


Fig.  783.* 


Fig.  785. 


Fig.  78 


The  action  of  tbe  palate  muscles, 
particularly  the  levator  palati,  in  draw- 
ing asunder  the  edges  of  the  soft  palate, 
has  received  considerable  attention 
from    various     Surgeons,    and     forty 

years  ago  Sir  W.  Fergusson  tirst  brought  be- 
fore the  profession  his  method  of  dividing  the 
muscles  from  behind  -with  his  triangular 
knife.  Pollock,  Sedillot,  and  other  Surgeons 
have  practised  division  of  the  palate  muscles 
by  making  an  incision  in  the  soft  palate  of 
about  an  inch  in  length  (see  Fig.  786),  parallel 
to  the  edge  of  the  cleft,  but  Fergusson's  plan 
possesses  the  advantage  of  being  less  likely 
to  interfere  with  the  vascular  supply,  besides 
being  more  scientific. 

Operation. — The  patient  being  placed 
upon  a  table  in  a  good  light,  and  chloroform 
having  been  administered,  the  mouth  should  be  opened  with  the  gag. 
The  first  step  in  the  operation  consists  in  passing  the  triangular  knife 
(Fig.  785)  behind  the  palate  (Fig.  786),  first  on  one  side  and  then 
on  the  other,  and  pressing  it  outwards  so  as  to  divide  the  levator 

*  The  sliding  ring,  capable  of  gliding  up  either  side  of  the  hinge,  keeps  the 
gag  in  position ;  the  large  end  being  used  for  adults,  the  other  for  children . 
f  Mason's  gag. 
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palati  as  it  lies  between  the  pterygoid  plates.  This  often  causes  sharp 
haemorrhage,  and  the  pharynx  should  be  kept  clear  of  blood  by  being 
frequently  swabbed  with  small  sponges.  Should  the  palato-glossus 
or  palato-pharyngus  be  seen  to  exercise  any  action  on  the  sides,  their 
fibres  may  be  snipped  with  the  scissors,  the  half  uvula  being  drawn 
towards  the  median  line  with  smooth  forceps,  in  order  to  make  the 
muscles  tense.  Latterly,  however,  in  consequence  of  the  difficulty  of 
certainly  and  thoroughly  dividing  these  muscles,  most  Surgeons  make 
a  free  incision  through  the  palate  on  either  side  from  before  backwards, 
as  far  away  from  the  edge  of  the  cleft  as  possible,  so  as  to  take  away 
all  tension,  at  the  same  time  taking  care  not  to  endanger  the  vascular 
supply  to  the  part.  But  whenever  this  is  done,  great  care  should  be 
taken  to  remove  the  thinnest  possible  paring  from  the  edge.  The 
less  tissue  removed  the  more  chance  there  is  of  obtaining  a  good 
result.  For  the  object  of  this  operation  is  mainly  to  improve  the 
speech,  and  to  attain  that  the  palate,  when  united,  should  not  form  a 
tight  curtain,  but  be  capable  of  becoming  approximated  to  the  posterior 
wall  of  the  pharynx,  in  order  that,  during  speech,  the  voice  should  pass 
through  the  mouth,  and  not  through  the  nose. 

The  second  step  consists  in  paring  the  edges  of  the  cleft  with  a  fine 
narrow-bladed  knife  (see  Fig.  785) — the  merest  shaving  is  sufficient — 
and  the  easiest  way  to  effect  this  is  to  seize  the  one  half  of  the  uvula 
with  a  pair  of  fine  hooked  forceps,  and,  entering  the  point  of  the  knife 
close  to  the  forceps,  with  its  back  towards  the  tongue,  cut  upwards  to 
the  apex  of  the  cleft.  Repeating  this  on  the  other  side,  a  continuous 
piece  may  frequently  be  removed.  When  the  cleft  is  extensive  and 
necessitates  much  dissection,  the  steps  of  the  operation  may  be  re- 
versed and  the  edges  of  the  cleft  jDared  last.  This  prevents  the  rub- 
bing and  bruising  of  the  freshly  cut  edges  by  the  sponges  used  during 
the  operation. 

If  the  soft  palate  only  be  involved,  the  third  and  last  step  in  the 
operation,  that  of  passing  the  stitches  and  bringing  the  raw  edges 
together,  may  now  be  effected.  Fine  silver  wire,  horse-hair,  and  silk- 
worm gut  are  now  used  instead  of  silk 
sutures,  the  silver  wire  being  preferable. 

Various  instruments  have  been 
devised  for  introducing  the  silver  wire, 
but  the  simplest,  and  in  the  end  the 
shortest,  method  is  to  pass  silk  through 
first  by  the  manoetivre  attributed  to 
Mr.  Avory,  and  then,  instead  of  knotting 
them  up  as  in  the  description  given 
below,  to  attach  the  wire  to  one  end  of 
the  thread ;  and  so,  by  drawing  the 
vv^ire  through,  substitute  it  for  the 
silk.  A  curved  needle  set  in  a  handle, 
with  an  eye  close  to  the  point  (Fig. 
785),  and  armed  with  a  waxed  thread 
of  fine  suture-silk  (or  silkworm  gut 
may  be  used),  is  passed  from  below 
upwards,  about  one-eighth  of  an  inch  from  the  cut  margin  of  the 
fissure ;    the  thread  is  seized  with  forceps  close   to  the  eye  of   the 

*  After  Mason. 
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needle,  and  drawn  as  a  double  thread  out  of  the  mouth,  with 
the  single  ends  also  hanofing  out ;  when  the  needle  is  withdrawn, 
leaving  the  thread  double  through  tliat  edge  of  the  palate.  A 
similar  double  thread  is  then  passed  from  below  upwards,  through 
the  other  margin,  at  the  same  distance  from,  the  cut  surface  and 
exactly  opposite  the  first  thread.  Thus,  there  is  now  a  double  thread 
through  each  side  of  the  fissure  (Fig.  787).  The  left-hand  loop, 
A,  is  iiext  passed  through  the  right,  H,  and  on  pulling  the  ends  of 
the  right  thi-ead,  c  c,  the  left  is  drawn  through  the  right  side.  By 
holding  one  end  and  pulling  on  the  loop.  A,  that 
thread  will  become  single,  and  the  ends  may 
remain  banging  out,  one  at  either  corner  of  the 
mouth,  read}-,  when  the  other  stitches  are  passed, 
to  be  drawn  tight  and  made  fast.  Two,  three, 
or  four  threads  are  introduced  in  like  manner, 
and  then,  if  the  silk  is  to  be  left,  each  thread 
is  tied  securely,  first  Avith 
a  slip  knot  (Fig.  788),  and 
then  Avith  a  double  i-eef. 
Care  should  be  taken  not 
to  draw  the  threads  too 
tight,  lest  the  circulation 
in  the  edges  of  the  flaps 
be  interfered  with  by  pres- 
sure, as  it  should  be  borne 
in  mind  that  a  good  deal 
of  swelling  generally  follows,  and,  if  the  edges  be  drawn  too  closely 
together,  their  mutual  pressure  w411  hazard  the  occurrence  of  primary 
union  (Fig.  789). 

Many  Surgeons  still  use  the  silk  suture  onl^-,  fixing  them  in  the 

manner  detailed  above,  and  remove 
them  on  the  fourth  or  fifth  day.  The 
advantages  of  the  wire  are  that  the 
stitches  can  be  left  in  much  longer 
than  the  silk  ;  they  cause  little  or 
no  irritation,  and  they  can  be  ac- 
curately adjusted  to  any  degree  of 
tension  by  means  of  Tom  Smith's 
.  ,  twister. 

N    I       I    ^ — ^^      \  In    cases    where    the   cleft    ex- 

\J      %J  ^V\  W  tends  into  the  hard  palate,  it  will 

be  necessary  to  take  other  steps  ia 
order  to  bring  the  edges  together. 

In  some  cases  of  complete  cleft 
of  the  hard  and  soft  palate,  it  is 
frequently  impossible  to  obtain  com- 
plete closure  by  one  operation.  In- 
deed, some  Surgeons  merely  attempt 
to  close  the  hard  palate  first.  If  the 
gap  in  the  bard  palate  benot  too  wide 
or  extensive,  the  whole  cleft  may  un- 
doubtedly be  closed  at  one  opera- 
tion.   The  method  about  to  be  described  was  introduced  by  Dr.  Warren, 


Fig.  790. 
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of  Boston,  but  is  known  most  generally  as  Langenbeck's  operation. 
It  is  usually  practised  by  Surgeons  in  this  country,  and,  when 
thoroughly  carried  out,  is  perfectly  successful.  It  consists  in  sepa- 
rating the  mucous  and  periosteal  tissue  from  the  hard  palate,  so  that 
the  edges  of  the  cleft  may  be  brought  together  in  the  median  line. 

An  incision  is  made  down  to  the  bone,  close  to  the  alveolar  ridge 
on  either  side,  through  which  raspatories  (Fig*.  790)  of  various  shapes 
and  sizes  are  introduced,  so  as  to  separate  the  whole  of  the  soft 
tissue  from  the  bone.  IVIr.  Durham  has  devoted  particular  attention 
to  these  instruments,  and  has  had  them  so  constructed  that  one  or 
other  of  them  can  be  adapted  to  the  different  curves  found  in  the 
vault  of  the  mouth  in  such  cases.  Some  are  made  with  a  blunt,  and 
others  with  a  cutting  edge.  They  are  all  intended  to  be  used  from 
without  inwards.  After  the  soft  tissues  of  the  hard  palate  have  been 
loosened  in  this  way,  the  edges  of  the  cleft  can  be  pared  and  brought 
together.  In  order  to  remove  all  tension,  the  alveolar  incisions  should 
be  extended  downwards  and  backwards  into  the  soft  palate.  In  doing 
this,  the  attachraents  of  the  palate  to  the  hamular  processes  should  be 
cut  through.  The  posterior  palatine  artery  should  be  avoided,  if  possible. 

It  is  very  important  that  the  patient  should  be  in  a  good  state  of 
general  health  at  the  time  of  the  operation, — more  especially  free  from 
cold,  as  any  increase  in  the  secretion  in  the  nares  tends  to  ooze  through 
between  the  edges  and  prevent  primary  union. 

For  the  first  week  after  the  operation,  the  patient  must  not  speak, 
should  be  kept  perfectly  quiet  in  bed  (if  able  to  write  should  be  pro- 
vided with  a  slate  and  pencil),  with  the  head  low,  so  that  any  mucus 
forming  may  drain  back  into  the  pharynx.  A  fluid  diet  should  be 
ordered,  consisting  of  milk,  beef-tea,  eggs  beaten  up,  and  plain  soups 
taken  cold,  for  the  first  twenty-four  hours. 

The  improvement  in  the  speech  is  generally  slow,  but  much  may  be 
done  by  practice ;  the  patient  being  taught  to  open  the  mouth  wide, 
and  to  endeavour  to  pronounce  each  letter  distinctly,  with  the  nostrils 
kept  closed  between  the  fingers. 

In  perforations  of  the  hard  or  soft  palate,  caused  generally  by 
syphilitic  ulceration,  no  operation  for  their  closure  can  with  any  con- 
fidence  be  recommended,  for  the  loss  of  tissue  is  so  decided,  and  the 
patient's  general  constitution  so  depraved,  that  primary  union  can 
hardly  be  looked  for.  In  these  cases  an  obturator  of  vulcanite  or 
india-rubber,  to  close  the  aperture  and  render  the  speech  more  distinct, 
is  all  that  can  be  done. 

Mechanical  Treatment.  ^^ As  a  substitute  for  any  operative  pro- 
cedure to  effect  the  closure  of  Cleft  Palate,  an  artificial  palate  may, 
perhaps,  be  constructed,  and  worn  with  much  advantage.  Mr.  A. 
]S"asmyth  brought  forward  this  mode  of  treatment  in  1845,  and  Mr. 
C.  H.  Stearns,  at  the  same  time,  in  America.  The  palate  or  obturator 
is  made  of  various  materials, — a  gold  or  ivory  plate,  caoutchouc,  etc. 
Mr.  Sercombe  has  brought  this  resource  to  such  perfection,  in  its 
adaptation  to  very  extensive  clefts,  as  to  render  an  operation  more  a 
matter  of  choice  than  of  necessity,  for  the  improvement  of  the  voice 
and  performance  of  deglutition.  Obviously,  no  obturator  should  be 
worn  continuously,  which  can  obstruct  the  development  of  the  jaw 
in  childhood,  or  cause  absorption  of  the  natural  bone,  and  thereby 
enlarge  the  fissure. 
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Diseases  ok  the  Jaws. — Periostitis. — As  affecting  the  jaws,  inflam- 
mation of  the  periosteum  may  ai'ise  from  the  irritation  of  decayed 
teeth,  or  in  cutting  of  the  permanent  teeth  ;  sometimes  from  external 
violence,  as  a  blow,  especially  in  persons  of  a  scrofulous  constitution  ; 
but  the  specific  blood-poisons  of  the  exanthemata,  syphilis,  and  mer- 
curialisra,  must  also  be  included  among  causative  agencies.  The 
periosteal  inflammation  may  take  an  acute,  or  a  chixjnic  form ;  and 
the  symptoms  differ  accordingly.  In  acute  periostitis  of  either  jaw, 
the  part  affected  becomes  swollen  and  painful,  and  this  is  often 
attended  with  loosening  and  some  elevation  of  tbe  adjoining  teeth, 
which  when  pressed  into  their  sockets  provoke  intense  pain.  In  the 
chronic  form — of  which  syphilitic  periostitis  may  be  regarded  as  the 
type — the  swelling  appears  as  a  node,  often  affecting  the  palate ;  and 
terminating  in  necrosis. 

The  treatment  of  these  periosteal  inflammations  of  the  jaws  must 
be  conducted  on  ordinary  pi'inciples.  The  early  relief  of  tension  is 
most  important,  and  especially  in  the  event  of  abscess  forming,  for 
then  an  incision  should  be  made  at  once  to  give  vent  to  purulent  effu- 
sion. The  timely  extraction  of  any  carious  tooth,  as  a  source  of 
continued  irritation,  must  not  be  overlooked;  and  sometimes  an 
unexpected  exostosis  of  the  tooth-fang  AvilJ  then  be  found.  In 
syphilitic  periostitis,  mercury  should  not  be  given,  the  constitutional 
disease  being  then  in  an  advanced  stage.  Iodide  of  potassium  will 
prove  specially  beneficial  in  removing  the  swelling. 

Necrosis. — The  Jaws  ai*e  subject  to  Necrosis  from  at  least  three 
causes  :  Syphilis,  Exanthematous  poison,  especially  that  of  scarlet 
fever,  and  Phosphorus.  But  ulcerations  of  the  mouth,  from  scurvy, 
cancrum  oris,  or  mercurial  salivation,  may  also  result  in  death  of  some 
portion  of  the  bone.  Commencing,  usually,  as  periostitis,  suppuration 
takes  place  beneath  the  periosteum,  followed  by  necrosis.  The  lower 
jaw  is  affected  more  commonly  than  the  upper.  The  outer  side  of  the 
jaw  is  generally  first  attacked  ;  and  the  necrosis  may  be  superficial,  or 
at  length  involve  the  whole  thickness  of  the  bone ;  but  even  then,  the 
alveolar  border  only  may  perish,  and  this  portion  exfoliating,  leaves 
the  base  of  the  jaw  sound.  In  the  upper  jaw,  the  alveolar  border,  or 
the  palatine  arch,  may  exfoliate.  Abscess  tends  to  burst  externally, 
along  the  lower  raargin  of  the  inferior  maxilla,  or  the  matter  gi^vi- 
tates  into  the  neck  ;  whereas  the  abscess  finds  its  way  more  readily 
into  the  mouth,  from,  the  superior  maxilla.  The  teeth  loosen,  and 
are  shed  ;  although  sometimes  remaining  unaffected  for  a  long  time. 
In.  young  subjects,  the  permanent  teeth  may  be  cut  as  usual ;  the 
pulps  having  escaped  destruction,  and  thus  give  rise  to  the  apparent 
reproduction  of  teeth. 

Phosphorus-necrosis  occurs  among  those  whose  occupation  exposes 
them  to  the  fumes  of  phosphorus,  as  in  the  making  of  kicifer  matches. 
Dr.  Wilks,  among  British  writers,  appears  to  have  first  di'awn  attention 
to  this  soui-ce  of  necrosis, — in  the  Guy's  Hospital  Reports  of  1846-47. 
In  Germany,  phosphorus-necrosis  was  recognized  as  early  as  1839,  by 
Lorinser,  who  published  a  paper  upon  the  subject  in  1845,  and  was 
followed  by  other  authors.  Further  references  will  be  found  in  Mr. 
Christopher  Heath's  treatise  on  "  Injuries  and  Diseasesof  the  Jaws,"  to 
which  also  I  am  indebted  for  some  of  the  following  particulars  relative 
to  this  necrosis,  and  also  respecting  the  diagnosis  of  Maxillary  Tumours. 
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The  mode  in  which  the  necrosis  is  produced,  seems  to  be  by  the 
entrance  of  phosphorus-fumes  into  the  osseous  structure  of  the  jaws, 
through  carious  teeth  or  an  open  socket ;  the  disease  never  arising 
when  the  teeth  of  the  workmen  are  sound.  The  liability  of  the  two 
jaws  to  this  necrosis  appears  to  be  about  equal,  or  with  a  slight  pre- 
ponderance against  the  lower  jaw.  Of  52  cases  given  by  German 
authorities,  21  were  of  the  npper  jaw,  25  of  the  lower  jaw ;  in  5  both 
jaws  were  affected,  and  1  case  is  uncertain.  The  English  statistics 
gathered  by  Mr.  Salter  point  to  nearly  the  same  conclusions. 

Symptoms. — The  same  symptoms  arise,  whatever  be  the  cause  of 
N'ecrosis  ;  but  in  that  proceeding  from  phosphorus,  they  are  most 
marked.  Toothache,  intermittent  at  first,  becomes  continuous  ;  the 
teeth  loosen,  and  pus  exudes  from  the  sockets.  The  gums  are  swollen 
and  tender,  and  detached  more  or  less  from  the  alveoli.  Swelling  of 
the  face  takes  place,  to  perhaps  a  considerable  extent,  so  that  if  only 
one  side  of  the  jaw  is  affected,  a  peculiar  lop-sided  appearance  results  ; 
one  or  more  fistulous  opening's  also  discharge  pus,  and  lead  down  to 
bare  and  dead  bone.  The  general  health  yields  under  the  constant 
suffering,  loss  of  food,  and  the  poisonous  influence  of  purulent  matter 
swallowed  daily. 

Terminations. — Death  may,  at  length,  take  place  from  exhaustion, 
or  rapidly  from  gangrene  of  the  cheeks  and  lips;  recovery  occasionally 
ensues,  with  considerable  loss  of  bone  and  deformity.  The  repair,  after 
necrosis  of  the  jaw,  is  sometimes  very  complete,  the  formation  of  new 
bone  being  very  prolific.  A  pumice-stone  deposit  of  bone  on  the  se- 
questrum is  almost  constant,  and  has  been  regarded  as  characteristic 
of  phosphorus-necrosis  ;  but  Mr.  Heath  refers  to  cases  of  necrosis, 
otherwise  arising,  in  which  the  reparative  product  presented  a  similar 
appearance  ;  as  in  a  case  of  rheumatic  periostitis,  by  Mr.  Perry.  (Med.- 
Chir.  Trans.,  vol.  xxi.)  This  deposit  is  derived  from  the  periosteum, 
and  though  resembling  true  bone,  it  is  decidedly  of  lower  development. 
It  is  not  found  in  the  disease  of  the  upper  jaw.  In  a  remarkable  case 
recorded  by  Mr.  Thomas  Smith,  in  the  St.  Bartholomew's  Hospital 
Reports  of  1865,  phosphorus-necrosis  of  the  entire  lower  jaw  was 
followed  by  restoration  of  the  jaw.  The  new  bone  appears  to  be  pro- 
duced either  from  the  periosteum,  or  from  the  adjoining  gum  when 
the  periosteal  membrane  has  lost  its  vitality;  and,  in  Mr.  Smith's  case, 
the  reparation  thence  derived  was  sufficient  to  reproduce  the  jaw.  In 
that  case  also,  two  other  notable  points  were  illustrated ;  the  reparative 
material  was  formed,  not  around,  but  entirely  in  front  of  or  below  the 
sequestrum,  and  there  was  an  absence  of  pumice-stone  deposit.  The 
former  condition  existed  in  the  lower  jaw  of  a  patient,  some  years  since, 
at  the  Royal  Free  Hospital ;  and  from  whom  Mr.  T.  Wakley  removed 
the  sequestrum,  which  extended  nearly  from  angle  to  angle  of  the  jaw. 
I  assisted  in  the  operation,  and  particularly  noted  the  form  of  repara- 
tion. Repair  seems  to  be  but  temporary ;  the  new  bone  diminishing' 
by  absorption  to  a  mere  arch,  and  ultimately  being  scarcely  sufficient 
to  keep  out  the  lower  lip,  the  chin  is  quite  lost.  It  is  a  question  how 
far  this  loss  by  absorption  might  be  prevented  by  supplying  the  new 
jaw  with  a  function  through  the  means  of  artificial  teeth. 

Treatment. — The  cause  of  necrosis  must,  of  course,  be  removed  ; 
any  exposure  to  the  influence  of  phosphorus  would  perpetuate  that 
form  of  disease.     Any  decayed  teeth  or  stumps  should  therefore  be 
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extracted,  as  the  source  of  local  irritation.  Detergent  gargles  of 
chlorinated  soda  or  permanganate  of  potash  may  be  advantageously 
used  to  cleanse  tlie  mouth."  Opium,  to  allay  pain,  with  tonics  and 
Avhatever  nutritions  food  can  be  taken  to  support  the  strength,  are 
the  only  measures  available,  pending  the  detachment  of  the  sequestrum, 
and  the  production  of  an  enveloping  shell  of  new  bone  adequate  to 
maintain  the  form  of  the  jaw.  The  sequestrum  is  then  to  be  extracted 
throntrh  the  mouth,  if  possible,  or  through  incisions  placed  so  as  to  leave 
the  least  subsequent  deformity.  The  permanent  set  of  teeth  should 
be  preserved,  when  practicable.  "  Sub-periosteal  resection"  has  been 
much  advocated  by  foreign  Surgeons;  as  M.  Rizzoli,  Flourens,  Mai- 
sonnenve,  and  Oilier  of  Lyons.  This  operation  does  not  apparently 
differ  from  the  extraction  of  sequestra,  as  ordinarily  practised. 

Prevention  in  the  case  of  phosphorus-necrosis  has  been  ably  investi- 
gated by  Dr.  Bristowe,  in  Mr.  Simon's  Kepoi't  to  the  Privy  Council, 
1863.  Working  with  aviorplious  phosphorus  is  unattended  with  danger, 
for  the  disease  arises  exclusively  from  the  fumes  of  common  pho.sphorus. 
Ahscess  of  the  Antrum. — In  connection  with  Dental  Surgery,  abscess 
of  the  antrum  has  been  specially  considered  ;  but  in  the  diagnosis  and 
treatment  of  tumours  of  the  upper  jaw.  the  general  Surgeon  must  take 
notice  of  the  kind  of  swelling  presented  by  a  purulent  collection  within 
the  antrum.  Arising  fi'om  the  imtation  of  carious  teeth,  which  may 
be  in  immediate  relation  to  the  antrum,  or  unconnected  with  that 
cavity,  as  the  incisor  teeth,  the  disease  commences  as  alveolar  abscess, 
which  bursts,  directly  or  indii^ectly,  into  the  antrum.  But  abscess  of 
the  antrum  may  result  from  catarrhal  or  other  inflammation  of  the 
lining  membrane  ;  or  it  may  be  of  traumatic  origin, — the  extraction 
of  a  tooth  communicating  with  the  cavity,  the  entrance  of  a  foreign 
body,  a  blow^  on  the  cheek,  or  injury  received  during  birth  in  a  pubic 
presentation.  An  instance  of  the  latter  occasion  of  injury,  having  in- 
duced abscess  of  the  antrum  in  an  infant  a  foi-tnight  old,  is  recorded 
by  Dr.  G.  A.  Bees,  in  the  Medical  Gazette  (N.S.),  vol.  iv. 

The  symptoms  are,  at  first,  those  simply  of  inflamniation  of  the 
lining  membrane  :  dull,  deep-seated  pain  shooting  up  the  face  and-to 
the  forehead,  swelling  and  tenderness  of  the  cheek,  with  considerable 
fever  and  constitutional  di.sturbance.  A  slight  rigor  sometimes  an- 
nounces the  formation  of  matter,  which  may  find  its  way  into  the 
nostril,  when  the  patient  is  lying  on  his  sound  side,  either  through  the 
normal  opening,  or  an  opening  resulting  from  absorption,  as  maintained 
by  M.  Giraldes.  Generally  the  pus,  not  finding  a  ready  exit,  distends 
the  antrum;  bulging  out  the  cheek,  uplifting  the  floor  of  the  orbit, 
depressing  the  hard  palate,  and  loosening  the  teeth,  obstructing  the 
nasal  duct  and  closing  the  nostril.  The  wall  of  the  cavity  undergoes 
absorption,  and  becoming  thinned,  it  yields  a  peculiar  parchment-like 
crackling  under  pressure  with  the  finger.  The  matter  may  burst  ex- 
ternally, into  the  mouth  or  into  the  nostril ;  in  either  case  considerable 
necrosis  and  scar  will  probably  be  the  result. 

Treatment. — Any  carious  teeth  or  stumps  must  be  extracted.  This 
may  be  followed  by  a  flow  of  pus,  when  the  introduction  of  a  trocai' 
through  the  alveolus  will  completely  evacuate  the  matter.  When  all 
the  teeth  are  apparently  sound,  the  first  molar  tooth  should  be  ex- 
tracted, as  having  the  deepest  socket  and  being  most  liable  to  decay, 
and  then  the  socket  must  be  punctured. 
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Puncturing  the  Antrum. — Care  should  he  taken  in  using  the  ti^ocar, 
lest  it  penetrate  with  a  jerk  and  injure  the  orbital  plate.  The  alveolus 
admits  of  being  punctured  above  the  gum,  and  this  will  be  necessary 
in  the  rare  case  of  suj)puration  occurring  in  old  people,  after  loss  of  the 
teeth.  The  cavity  should  then  be  cleansed  by  syringing  with  warm 
water,  by  means  of  a  curved  cannula  and  hydrocele  elastic  bottle.  A 
sHghtly  astringent  injection  may  be  advisable  ;  and  a  weak  solution  of 
permanganate  of  potash  or  sulphate  of  zinc  answers  admirably.  The 
entrance  of  any  particles  of  food  should  be  prevented,  by  plugging  the 
aperture  with  cotton-wool ;  or,  as  Mv.  Salter  has  suggested,  by  fitting 
a  metal  plate  to  the  mouth,  with  a  small  tube  to  fill  the  aperture,  which 
can  be  corked  at  pleasu-re  and  serves  as  a  pipe  for  injection.  In  punc- 
turing the  antrum,  the  possible  subdivision  of  this  cavity,  owing  to 
the  existence  of  bony  septa,  will  be  an  obviously  important  condition  ; 
and  especially  wdth  reference  to  the  extraction  of  a  foreign  bod}',  as 
the  fang-  of  a  tooth  lodg-insr  in  one  of  these  subdivisions. 

Chronic  abscess  of  the  antrum,  producing  a  slow  expansion  or  this 
cavity,  may  be  mistaken  for  a  solid  growth,  as  Liston  has  seen  happen  ; 
and  particularly  when  there  is  considerable  hypertrophy  oi  the  osseous 
wall,  in  consequence  of  prolonged  irritation-^a  condition  which  Stanley 
mentions  as  having  occurred  in  the  practice  of  Sir  W.  Lawrence. 

Propsy  of  the  Antrum. — The  symptoms  are  the  same  as  those  of 
abscess,  only  that  the  enlargement  is  painless,  and  more  slowly  pro- 
duced. The  fluid  evacuated  is  a  clear  or  yellowish  serous  fluid,  and 
frequently  contains  flakes  of  cholesterine.  This  condition  was  formerly 
attributed  to  obstruction  of  the  aperture  between  the  antrum  and 
nostril  ;  thus  allowino-  a  gradual  accumulation  of  the  mucous  secretion. 
It  is  now  regarded  as  the  production  of  a  cyst  or  cysts  withm  the 
antrum,  or  in  connection  wath  the  fangs  of  the  teeth, — dentigerous 
cysts,  which  either  grow  to  such  a  size  as  to  be  mistaken  for  the  cavity 
of  the  antrum  when  opened,  or  burst  into  the  antrum,  leaving  no  trace 
of  cyst-formation.  Hence  the  character  of  the  contained  fluid,  serous 
and  not  mucous. 

The  swelling  of  the  cheek  may  subside,  the  jaw^  resuming  its 
original  size;  and,  the  discharge  from  a  punctured  alveolus  having 
ceased,  the  aperture  closes.  Collapse  of  the  antrum  sometimes  results  ; 
with  perhaps  absorption  of  the  front  wall,  causing  a  projection  of  the 
upper  wall,  in  the  form  of  a  prominent  horizontal  ridge  of  bone  imme- 
diately below  the  orbit.  This  remarkable  deformity  was  found  in  the 
person  of  an  old  woman,  a  subject  in  the  dissecting-room  at  King's 
College  ;  and  it  was  originally  described  by  Sir  W.  Fergusson  as 
probably  a  unique  specimen. 

Dropsy,  like  abscess,  of  the  antrum  may  be  mistaken  for  a  solid 
growth;  and  in  one  case  a  very  able  Surgeon  removed  the  upper  jaw 
before  discovering  the  error  of  his  diagnosis.  An  exploratory  puncture 
will  determine  the  question  ;  as  was  shown  in  a  very  remarkable  case 
of  simulation  which  occurred  in  the  practice  of  Sir  W.  Fergusson,  and 
is  recorded  in  the  Medical  Times,  1850. 

Puncture  of  the  antrum  and  evacuation  of  the  fluid  is  the  only 
mode  of  cure  ;  and  this  proved  successful  in  the  case  last  cited. 

Alveolar  Abscess. — Gumhoil,  or  parulis,  as  it  is  technically  named,  is 
the  simplest  and  commonest  form  of  this  abscess  ;  occurring  as  an 
abscess  of  the  gum  around  a  tooth,  usuallv  carious.    Alveolar  Abscess 
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may  be  described — according  to  Mr.  Salter's  definition — as  a  suppura- 
tion around  the  fang  or  fangs  of  a  tooth,  which  is  usually  carious, 
accompanied  by  absor])tion  and  expansion  of  the  bony  walls  of  the 
alveolus  or  alveoli,  and  the  enlargement  of  the  little  pus-sac  ;  the  matter 
gradually  finding  its  way  to  the  surface,  either  along  a  canal  by  the 
side  of  the  fang  of  the  tooth  and  opening  at  the  edge  of  the  gum,  or 
through  the  gum  itself  at  a  point  corresponding  to  the  end  of  the  root 
or  roots  of  the  tooth  implicated.  When,  however,  tlie  fangs  are  unusually 
long,  or  the  reflection  of  the  mucous  membrane  from  the  gum  to  the 
cheek  or  lip  is  very  superficial,  the  matter  may  burrow  still  more  out- 
■wardl}',  and  find  its  exit  upon  the  surface  of  the  face. 

An  alveolar  abscess  about  to  burst  externally,  presents  certain 
characteristic  appearances — the  integument  becomes  firmly  gliied  down 
to  the  bone  around  the  spot  where  the  matter  ultimately  points;  the 
area  within  this  space  is  red,  distended,  and  glistening;  the  skin 
becomes  thin  and  papery,  and  the  cuticle  scales  oii".  If  the  surface  be 
kept  dry,  the  abscess  often  remains  stationary  for  some  time ;  at 
length,  it  bursts  through  a  jagged  opening,  which  soon  chang-es  into 
a  small,  fistulous  orifice,  encircled  by  a  pouting  lip  of  granulations. 
The  lip  of  granulations  may  be  elongated  into  a  papilla,  even  more 
than  half  an  inch  in  length ;  and  closing  for  a  time,  it  bursts  again, 
as  matter  reaccumulates.  This  papilla  will  return  repeatedly  after 
excision  by  the  knife,  until  the  cause  in  operation — the  carious  tooth 
— is  itself  removed.  The  situation  of  the  opening  is  diagnostic  of  the 
source  of  abscess — the  particular  tooth  affected.  In  the  upper  jaw, 
alveolar  abscess  appears  iipon  the  cheek  at  a  point  corresponding  to 
the  extremity  of  the  tooth's  fang,  under  the  edge  of  the  malar  bone  ; 
in  the  lower  jaw,  it  forms  along  the  edge  of  the  jaw  below  the 
buccinator  muscle  when  the  molars  or  bicuspids  are  its  source  ;  and 
when  proceeding  from  the  inferior  incisors  (canines  also  ?),  it  points 
generally  beneath  the  chin,  a  large  pad  of  gi-anulations  forming,  the 
size  of  a  thumb-nail,  from  the  centre  of  which  the  discharg-e  issues. 
Abscess  associated  with  the  upper  incisors  or  canines  never,  perhaps, 
points  upon  the  surface  of  the  cheek  ;  while  that  of  the  bicuspids, 
first  and  second  molar,  and  all  the  teeth  of  the  lower  jaw,  may  produce 
this  form  of  the  disease.  In  children  with  the  milk  teeth,  alveolar 
abscess  seldom,  if  ever,  opens  externally. 

The  diagnosis  of  alveolar  abscess,  as  above  determined,  is  important ; 
not  to  mistake  it  for  diseased  bone,  nor  to  attribute  an  abscess  to 
carious  teeth,  which  may  be  coincident,  but  not  the  cause. 

Treatvient. — Warm  fomentations  afford  relief  and  bring  the  abscess 
forward  ;  and  incision  through  the  gum  or  cheek  will  then  evacuate 
its  contents;  but  extraction  of  the  diseased  or  dead  tooth  is  the  only 
certain  cure.  Two  conditions  only  forbid  this  curative  treatment : 
an  haemon'hagic  diathesis,  leading  to  protracted  bleeding  after  the 
extraction  of  a  tooth  ;  and  abscess  associated  with  the  upper  incisor 
teeth  in  young  persons,  where  the  jaw  has  not  yet  assumed  the  adult 
form,  and  permanent  dentition  is  incomplete.  Extraction  of  the  incisors 
would  then  be  followed  by  such,  contraction  of  the  maxillary  arch,  as 
might  render  it  impossible  to  replace  the  natural  teeth  by  corre- 
sponding artificial  teeth. 

Tumours. — The  Gums  or  the  Jaws  may  each  be  the  seat  of  origin 
in  the  pi'or'uction  of  Tumnnrs,  a  distinction  obviously  of  great  practical 
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importance.  (1.)  Gum  Tumours. — E])ulis. — This  is  either  a  siraply 
fibrous,  or  a  myeloid  and  recurring  form  of  growth,  springing  appa- 
rently from  the  gam,  but  as  myeloid  epulis,  more  deeply,  from  the 
periosteum  of  the  alveolus,  externally  or  internally  within  the  tooth- 
socket.  The  adjoining  bone  is  very  vascular.  Presenting,  usually, 
at  the  edge  of  the  alveolus,  between  two  standing  teeth,  and  more 
commonly  on  the  labial  or  buccal  aspect  than  towards  the  tongue,  the 
tumour  grows  slowly,  displacing  and  loosening  the  teeth,  and  some- 
what expanding  the  alveolar  border.  It  is  broad  based,  slightly 
lobulated,  firm  and  elastic,  smooth,  red,  painless,  and  little  inclined 
to  bleed,  resembling  the  adjoining  gum.  It  attains  to  a  limited  size, 
varying  from  a  pea  to  a  walnut  or  larger,  or  possibly  to  a  remarkable 
size,  with  protrusion,  and  presenting  an  everted  appearance.  The 
upper  jaw  is  more  frequently  the  seat  of  epulis  than  the  lower  jaw,  in, 
perhaps,  the  proportion  of  two  to  one. 

The  diagnosis  of  this  kind  of  growth  is  simple  ;  hypertrophied  gum, 
in  the  form  of  loose  flaps  and  masses,  known  as  polypus  and  fungus  of 
the  gum,  and  occurring  in  connection  with  decayed  teeth,  exhibits  the 
only  appearance  with  which  the  growth  can  possibly  be  confounded. 
The  relation  of  epulis  to  the  presence  of  teeth,  as  a  cause,  may  be  thus 
stated.  Grenerally  making  its  appearance  where  there  are  teeth,  the 
growth  usually  invades  one, far  more  than  the  adjoining  teeth;  although 
caries  of  that  tooth  has  no  apparent  causative  influence,  and  occasionally 
the  tumour  appears  in  an  edentulous  portion  of  gum. 

Ulceration  of  the  surface  of  the  tumour  and  discharge  may  ensue, 
but  these  or  other  changes  seem  to  result  from  external  agencies. 

Treatment. — Early  and  complete  extirpation  with  the  knife,  is  the 
only  permanent  cure.  This  is  accomplished  by  extracting  the  tooth  or 
teeth,  excising  the  tumour  clean  down  to  the  bone,  and  then- removing 
with  cutting- pliers  or  small  saw  the  portion  of  alveolar  process  corre- 
sponding to  the  base  of  the  growth,  and  whence  it  sprang.  After 
having  thus  performed  the  operation,  I  have  never  yet  seen  epulis 
return.  In  a  recent  case,  where  the  epulis  had  been  simply  shaved  off, 
the  growth  had  returned,  although  originally  a  small  one,  involving 
only  the  left  middle  incisor  tooth  ;  but  upon  removing  this  tooth  and 
a  portion  of  the  alveolus  by  a  V-shaped  incision,  including  the  tumour, 
it  had  not  returned  some  months  after  the  operation. 

Congenital  hypertrophy  of  the  gum  and  alveolar  borders  of  the 
maxillae  has  been  met  with  by  Mr.  Pollock  at  St.  George's  Hospital, 
in  1859,  and  a  similar  case  was  first  described  and  figured  by  Professor 
Gross,  in  the  second  edition  of  his  "  System  of  Surgery."  The  tumour- 
like growth  was  identical  in  both  cases.  A  large  mass,  pink  and 
smooth,  protruded  from  the  mouth  ;  it  was  very  hard,  inelastic,  slightly 
lobed,  and  insensitive.  It  consisted  of  an  expanded  and  prolonged 
development  of  the  alveolar  borders  and  an  immense  thickening  of  the 
fibrous  tissue  of  the  gum,  with  a  proportionately  exuberant  growth  of 
the  papillary  surface,  covered  by  a  thick  and  hard  epidermis.  The 
papillae  were  enormously  lengthened,  so  that  when  the  epidermis  was 
removed,  they  stood  up  like  a  pile  of  plush  or  velvet,  and  could  be 
brushed  from  side  to  side  with  the  finger  ;  this  papillary  hypertrnpliy 
being  distinctive  of  the  tumour-like  outgrowth.  The  giims  of  both 
jaws  were  affected,  more  so  tlie  upper  jaw,  arid  most  enlarged  in  the 
front  of  the  mouth  whrre  it  overlapped  the  edge  of  the  lower  javv. 
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The  coincident,  early  cutting  of  the  teeth,  one  tooth  having  appeared  a 
fortnight  after  birth  and  six  by  the  fifth  week,  together  with  a  large 
quantity  of  hair  on  the  head  and  body,  would  seem  to  indicate  a  tendency 
to  a  general  tegumentary  hypertrophy.  At  birth,  however,  the  month 
was  natural,  but  in  five  or  six  weeks  the  gums  had  become  full  and  thick. 

The  treatment  adopted  was  partial  and  repeated  removal  of  the  pro- 
jecting mass,  until  the  alveolar  borders  were  reduced  to  within  moderate 
limits.      A  slight  tendency  was  evinced  to  return  of  the  liypertrophy. 

Polypus. — The  gum  is  liable  to  a  simple  hypertrophy,  or  an  out- 
growth, in  the  form  of  mucous  tubercle;  affecting  the  guin-structure 
alone,  and  not  involving  the  osteal  membrane,  nor  complicated  with  a 
growth  of  the  alveolar  border  of  the  jaw.  The  seat  of  this  affection  is 
mostly  the  little  tongues  of  gum  between  the  teeth,  particularly  towards 
the  front  of  the  mouth  ;  these  portions  of  gum  growing  up,  perhaps, 
so  as  to  partly  cover  the  crowns  of  the  teeth.  An  uncleanly  state  of 
the  teeth,  allowing  the  accumulation  of  tartar,  is  usually  associated 
as  the  cause  of  this  hypertrophy ;  or  it  may  be  a  syphilitic  condition. 

Treatment  consists  in  simply  cleansing  the  teeth  with  a  tooth-brush, 
using  an  astringent  tooth-powder,  and  a  similar  lotion  of  tannin  or  per- 
manganate of  potass.  Tartar  must  be  removed  by  pi'operly  scaling  or 
scraping  the  teeth.  A  carious  tooth  should  be  extracted,  filed  down, 
or  plugged.  The  polypoid  gum-structure  may  have  to  be  extirpated. 
A  syphilitic  taint  will  require  the  appropriate  constitutional  treatment 
of  the  disease. 

Vascular  Tumours. — Ntevus  and  aneurism  by  anastomosis  occur, 
sometimes,  about  the  necks  of  the  teeth  ;  more  commonly  in  front  of 
the  upper  jaw,  between  the  incisors,  or  canines  and  lateral  incisors. 
Springing,  apparently,  from  spongy  vascular  bone,  the  tumour  attains 
a  variable- size,  about  that  of  a  marble,  with  a  somewhat  constricted 
base  ;  it  has  a  purplish  colour,  is  elastic  and  compressible ;  becoming 
reduced  in  size  and  pale  on  pressure,  it  regains  its  previous  characters 
in  a  pulse  or  two  ;  and  there  is  a  constant  throbbing  sensation  without 
pain.  Oozing  hgemori-hage  proves  troublesome  from-  time  to  time,  and 
even  dangerous  during  sleep,  the  blood  trickling  into  the  glottis.  The 
whole  of  the  gums  are  turgid  and  red.  These  tumours  have  been 
observed  more  frequently  in  adult  and  middle  life  ;  they  are  perfectly 
innocent,  and  evince  no  tendency  to  return,  when  eradicated. 

The  treatment  must  be  removal  by  ligature  or  excision  ;  preferably 
in  the  latter  way,  including  the  bony  base  of  the  tumour.  Hasmor- 
rhage  can  be  restrained  by  cold  and  pressure,  and  if  pi'ofuse  for  a 
minute  or  two,  it  soon  ceases. 

(2.)  Tumours  of  the  Jaws. — Hyperostosis,  or  simple  osseous  hyper- 
trophy, and  various  morbid  growths  or  tumours  are  liable  to  form  in, 
or  in  connection  with,  the  Jaws,  as  in  other  parts.  Thus,  fibro-cellular 
and  myxomatous,  fibrous  and  recurrent  fibroid,  cystic,  cartilaginous,  or 
osseous,  and  myeloid,  vascular,  or  erectile,  and  cancerous  tumours, 
as  comprising  squamous  and  columnar  epithelioma,  have  severally  been 
met  with.  It  will  be  observed  that  the  recurrent  forms  of  these 
tumours,  fibroid  and  mj^eloid,  are  also  known  as  Sarcomata — spindle- 
celled  and  giant-celled  respectively.  Encephaloid  or  medullary  cancer 
would  usually  be  regarded  as  a  form  of  sarcoma — the  round-celled 
variety.  Alveolar  sarcoma  also  is  occasionally  met  with  in  the  jaws. 
Chondro-sarcoma  aiTd   osteo-sarcoma   may  be   so   named   as  tumours 
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signifying  the  association  of  cartilage  or  ossification  in  tumours  which 
are  otherwise  essentially  sarcomatous. 

The  pathology  of  all  these  morbid  growths  differs  in  no  essential 
particulars  from  that  of  the  same  growths  in  other  situations. 

Their  diagnosis  demands  some  special  notice.  The  diffel-ential 
characters  uf  these  tumours  are,  however,  not  well  marked,  and  their 
diagnosis,  therefore,  is  by  no  means  unequivocal ;  but  this  difficulty  is 
practically  unimportant,  excepting  with  reference  to  the  distinction 
of  cancerous  or  sarcomatous  and  non-malignant  forms  of  maxillary 
growths.  The  extent  of  the  tumour  is  also  a  moot  question  for 
examination — especially  with  regard  to  the  upper  jaw. 

In  examining  any  tumour  of  the  Upper  Jaw,  a  careful  inspection 
and  palpation,  as  far  as  possible,  should  be  made  of  the  face,  mouth, 
and  nares.  In  making  a  rhinoscopic  examination,  the  nares  should 
be  illuminated  by  the  laryngoscope.  A  small  mirror  is  placed  at  the 
back  of  the  throat,  at  such  an  angle  that  luminous  rays  falling  on 
it  are  reflected  into  the  nares,  whilst  the  image  formed  in  the  mirror 
is  seen  by  the  observer.  An  antral  tumour  can  thus  be  clearly 
distinguished  from  a  polypus  springing  from  the  turbinate  bones, 
or  a  growth  springing  from  the  base  of  the  skull.  The  condition 
of  the  hard  and  soft  palate  should  be  examined  with  the  finger,  and 
behind  the  soft  palate  to  ascertain  any  extension  of  the  growth  in 
that  direction.  By  anterior  rhinoscopy,  or  inspection  through 
the  nostrils,  another  view  may  be  taken  of  an  antral  tumour,  and 
which  perhaps  can  be  felt  with  the  little  finger  up  the  nares.  The 
consistency  of  the  projection  beneath  the  teeth  is  more  readily  dis- 
covered, and  the  finger  should  be  passed  over  it  both  outside  and 
inside  the  cheek. 

In  an  early  stage  of  a  tumour  in,  or  adjoining,  the  upper  jaw,  the 
deformity  produced  may  present  characteristic  appearances.  When 
the  seat  of  origin  is  within  the  jaw,  as  an  antral  tumour,  a  general 
expansion  of  the  bone  appears — in  the  cheek,  orbit,  nares,  and  perhaps 
the  roof  of  the  mouth ;  the  line  of  teeth  being  also  irregular.  But, 
when  the  tumour  originates  behind  the  jaw,  in  either  of  the  fossae — 
spheno^maxillary,  or  pterygo-maxillary — there  is  no  expansion  of  the 
antrum,  nor  any  irregularity  of  its  surface,  but  only  a  protrusion  or 
bulging  of  the  jaw.  A  tumour  springing  from  the  malar  hone  produces 
an  elevation  of  the  cheek,  with  some  projection  forwai-ds,  and  presents 
also  in  the  mouth  above  the  gums  of  the  molar  teeth. 

Non-malignant  growths  are  more  or  less  hard  to  the  touch,  and 
painless.  They  grow  slowly,  and  have  no  tendency  to  involve  sur- 
rounding parts  or  the  skin,  except  by  mechanical  interference  ;  the 
general  health  also  remains  unaffected.  Myeloid  sarcoma  and  vascular 
tumours  are  softer  than  other  non-malignant  growths,  and  more 
vascular  in  appearance  where  they  are  covered  only  by  mucous  mem- 
brane. They  grow  more  rapidly,  occasionally  ulcerate,  but  do  not 
fungate,  as  in  fibrous  tumours  of  the  upper  jaw,  and  may  then  bleed 
profusely.  Enceplialoid  cancer  is  characterized  by  its  softness,  and 
gnawing  pain  affecting  the  face  and  head ;  its  rapid  gTowth,  and 
tendency  to  fungate  and  bleed.  Puncture  with  a  grooved  awl  will 
not  only  show  whether  a  tumour  be  solid  or  fluid,  but  a  small  portion 
of  the  growth  can  thus  be  procured  for  microscopic  examination. 
Sometimes,  the  exti-action  of  a  tooth  may  carry  off  with  it  a  little  bit 
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of  the  growth,  or  bj-  giving  vent  to  fluid  from  the  antrum,  declare  the 
nature  of  the  swelling. 

Turaoni-s  of  the  Lower  Jaw  are  more  open  to  diagnosis.  Xon-malig- 
nant  growths  are  distingiiished  by  hardness,  and  slowness  of  growth, 
with  no  tendency  to  fiingate  within  the  mouth,  and  no  enlargement  of 
the  neighbouring  lymphatic  glands.  After  a  time,  the  unchecked 
growth  may  burst  "through  the  skin  and  present  a  fungating  mass  ; 
but  this  has  a  more  healthy  appearance  and  is  of  lower  growth  than 
a  malignant  fungating  tumour.  Cancerous  tumours  generally  origi- 
nate within  the  bone,  and  grow  rapidly :  tumours  having  these 
chai*acters  are  almost  invariably  cancerous. 

Treatmext. — Medicinal  treatment  with  the  view  of  inducing  ab- 
sorption can  be  of  no  avail.  A  small  enchondroma  of  the  upper  jaw 
is  said  to  have  been  thus  removed,  under  the  care  of  Mr.  Stanley,  by 
the  application  of  iodine. 

Early  and  complete  excision  of  the  growth  is  the  only  cure ;  in 
non-malignant  tumours,  before  the  anatomical  relations  of  the  growth 
have  become  too  complicated  to  admit  of  complete  extirpation ;  in 
sarcomatous  and  cancerous  tumours,  before  the  surrounding  stnictures 
have  become  involved. 

The  results  of  such  operations  are  more  successful  in  respect  to 
tumoui-s  of  the  lower  jaw,  as  the  whole  disease  can  be  more  completely 
removed.  What  security  there  may  be  in  the  removal  of  half  the  jaw 
affected  with  cancer,  is  still  an  open  question. 

Excision  of  tht:  Upper  Jaw. — This  operation  was  first  performed 
by  Mr.  Syme.*     Of  several  methods  of  operation,  that  Avhich  is  most 
generally  applicable  is  as  follows  :— The  patient  sitting,  or  lying  re- 
cumbent and  under 
■^'^-  ~^^-  _  the     influence     of 

chloroform,  the  cen- 
tral incisor  tooth  of 
the  diseased  jaw  is 
extracted,  and  two 
incisions  are  then 
made.  First,  a  bis- 
toury is  entered  at 
the  junction  of  the 
malar  and  upper 
maxillary  bones, 
and  carried  down 
with  a  curvilinear 
incision  into  the 
angle  of  the  mouth. 
Secondly,  another 
incision  is  made 
from  the  nasal  pro- 
cess of  the  upper 
maxilla  down  along 
the  side  of  the  nose, 
round  the  ala, 
which  it  detaches, 
and  perpendicularly  through  the  centre  of  the  upper  lip  into  the 
*  Edin.  lied.  JomnaJ,  1858,  p.  558. 
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mouth  (Fig.  791,  showing  the  operation  as  performed  by  this  naso- 
labial incision,  with  a  transverse  infra-orbital  cut, — instead  of  the 
buccal  incision).  The  flap,  thus  defined,  is  dissected  up  to  the 
margin  of  the  orbit,  and  its  contents — the  eyeball  audits  surroundings 
— cautiously  raised  from  the  floor  of  this  cavity,  protected  by  a  curved 
retractor  held  by  an  assistant  standing  behind  over  the  head  of  the 
patient.  The  bones  are  then  divided  by  strong  cutting- pliers  ;  the 
junction  of  the  malar  bone  first,  then  the  nasal  process,  one  blade  of 
the  pliers  being  inserted  into  the  orbit — the  eye  still  protected — and 
the  other  into  the  nose  ;  and  lastly,  the  alveolus  is  notched  with  a 
narrow-bladed  saw,  where  the  incisor  tooth  was  extracted,  and  the 
palatine  arch  divided  by  passing  strong,  sharp  cutting-pliers — one 
blade  into  the  mouth  and  the  other  into  the  floor  of  the  nose.  Weiss's 
"  eccentric-jointed  "  pliers  is  the  form  of  instrument  (see  Fig.  791) 
which  works  with  the  greatest  facility.  The  palatine  process  of  the 
palate-bone  with  the  velum  palati,  or  soft  palate,  should  be  left 
untouched,  if  possible.  The  osseous  mass,  thus  detached  from  its 
connections,  is  drawn  downwards  and  forwards,  with  the  lion-forceps, 
and  easily  removed.  Ligatures  must  be  applied  to  the  facial  and 
transverse  facial  arteries — when  divided  by  a  buccal  incision — the 
internal  maxillary  or  its  branches,  or  any  other  vessels  which  cannot 
be  secured  by  torsion  or  pressure.  The  large  cavity  exposed  is 
plugged  with  lint  from  the  bottom,  the  flap  of  integument  replaced 
over  it,  and  retained  in  position  by  a  few  twisted  sutures  in  the 
cheek  and  upper  lip.  ISTo  portion  of  integument  should  be  pared  off, 
however  redundant  it  may  at  first  appear;  having  been  stretched  over 
the  osseous  tumour,  it  will  contract  and  pticker  up.  The  iiltimate  dis- 
figurement resulting  from  this  operation  is  comparatively  inconspicuous. 

The  malar  hone  may  be  involved  in  the  disease,  with  the  whole 
of  the  superior  maxilla  ;  then  the  zygoma  and  junction  of  the  malar 
with  the  external  angular  process  of  the  frontal  bone,  must  each  be 
divided  externally  with  the  pliers,  and  the  operation  completed  as  for 
removal  of  the  superior  maxilla  alone. 

The  malar  hone  and  the  orbital  plate  of  the  superior  tnaxilla,  forming 
the  floor  of  the  orbit,  may  be  sound;  then,  a  groove  having  been 
made  with  a  small  saw,  across  from  the  nasal  process  of  the  maxillary 
to  the  outer  margin  of  the  malar  bone,  the  separation  is  completed  with 
the  forceps,  including  the  remainder  of  the  bone  as  above  described. 

Modifications  of  this  Operation  have  been  practised  with  success  by 
Sir  W.  Fergusson. 

(a.)  A.  transverse  infra-orbital  incision,  slightly  curved,  may  be 
made  from  the  junction  of  the  malar  bone  below  the  eye,  across  to 
the  nasal  process  (see  Fig.  791),  instead  of  cur\-ing  downwards  into 
the  angle  of  the  mouth.  Considerable  haemoiThage  will  thus  be  avoided, 
and  the  other  incision — naso-labial — maybe  made  as  already  indicated. 

(&.)  A  single  incision  from  the  angle  of  the  mouth  upwards  and 
outwards,  has  enabled  him  to  remove  tumours  of  some  size  ;  or  au 
incision  through  the  centre  of  the  upper  lip  to  the  base  of  the  columna 
and  into  the  nostril,  has  afforded  sufficient  space  for  the  removal  of 
tumours  of  such  size  as  it  would  be  deemed  advisable  to  operate  on. 
By  the  latter  incision,  1  have  excised  nearly  the  whole  of  the  antrum, 
with  the  alveolar  border  of  the  jaw,  enclosing  a  cystic  growth,  which 
projected  forward  on  the  cheek  and  downwards  under  the  upper  lip. 


416  SPECIAL   PATHOLOGY    AND    SURGERY. 

The  result  was  saccessful ;  the  line  of  incision  being  scarcely  visible, 
nor  any  disfigurement  of  the  face  (Fig.  792),  and  the  patient  could 
eat  readily  and  speak  distinctly. 

The  dangers  incident  to  excision  of  the  upper  jaw  are  :  haemorrhage 
— primary  and  secondary  ;    entrance  of 
FiG^  792.  blood  into  the  trachea  ;  and  shock. 

The  bleeding  vessels — facial  and  in- 
ternal maxillary,  or  its  bivanches — may 
usually  be  commanded  by  ligature  ;  but 
a  persistent  oozing  is  best  stopped  by  the 
actual  cautery — Paquelin's  iustrument 
being  well  adapted  for  this  purpose. 
Digital  compression  of  the  common 
carotid  may  be  employed  with  advantage, 
during  the  operation;  and  afterwards,  in 
the  event  of  secondary  haemorrhage. 
Ligature  of  the  carotid,  which  was  for- 
mei'ly  practised  by  Lizars  and  the  older 
Surgeons,  with  the  view  of  preventing 
haemorrhage  in  the  course  of  operation, 
is  not  resorted  to  nowadays,  as  that 
preliminary  procedure  Avould  add  seri- 
ously to  the  unavoidable  risk  consequent  on  the  operation  of  removing 
the  upper  jaw.  But  ligature  of  the  main  arterial  trunk  may  become 
necessary,  as  the  only  means  of  arresting  secondary  bleeding  ;  and  in 
such  cases  it  has  been  practised  with  success. 

Entrance  of  Blood  into  the  Trdcliea  is  always  a  source  of  peril,  by 
causing  asphyxia,  in  this  and  other  operations  involving  the  mouth. 
Blood  trickling  backwards  is  more  likely  to  pass  through  the  glottis, 
from  the  influence  of  anfesthesia.  This  risk  may  be  obviated  by 
plugging  the  pharpix  Avith  a  sponge — having  previously  performed 
laryngotomy.  This  plug  should  have  a  hempen  ligature  attached  to 
it.  so  that  it  can  be  readily  withdrawn  from  tlie  pharynx.  But  the 
trachea-tampon,  devised  by  Trendelenburg,  provides  a  more  efficient 
precaution — tracheotomy  having  been  performed  for  the  introduction 
of  this  insti'ument,  preliminary  to  commencing  the  operation  for 
removing  the  jaw.  The  trachea-tube  is  enclosed  in  a  hollow  collar  of 
india-rubber,  which  being  passed  into  the  trachea,  is  inflated  by  means 
of  an  elastic  air-ball,  attached  through  a  small  tube  to  the  trachea- 
tampon.  The  windpipe  is  thus  effectually  blocked  up,  precluding  the 
entrance  of  blood,  through  the  glottis,  into  tbe  air-passages  of  the 
lungs.  Anfesthesia  is  maintained  through  the  tracheal  opening,  and 
Trendelenburg's  inhaling  funnel  is  a  useful  adjunct  for  this  purpose. 
Other  methods  for  preventing  the  admission  of  blood  into  the  air- 
passages  have  been  proposed  and  tried :  such  as  that  which  Stimson 
recommends,  by  passing  a  tube  of  suflacient  size  to  plug  the  larynx, 
the  tube  being  introduced  from  the  mouth — and  thus  avoiding  laryngo- 
tomy or  tracheotomy.  But  this  seeming  precaution  is  less  complete 
and  inconvenient  in  performing  the  operation  on  the  jaw. 

Shock  is  not  a  special  risk  in  consequence  of  this  operation ;  pro- 
bably not  more  so  than  may  occur  from  any  other  operation  of  equal 
magnitude.     Chloroform  is  preferable  to  ether  as  an  anaesthetic  ;  for 
•  Eoral  Free  Hospital.     (Author.) 
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although  the  shock  of  operation  may  be  greater  than  under  the 
influence  of  ether,  the  liability  of  ether-vapour  catching  fire  should  be 
remembered,  in  case  of  using  the  actual  cautery  to  close  bleeding- 
vessels  which  cannot  otherwise  be  secured. 

The  results  of  operation  for  removal  of  the  upper  jaw  are  not 
unfavourable,  with  regard  to  the  immediate  issue  ;  but  the  series  of 
cases  collected,  -which  mostly  include  diseases  of  malignant  and  non- 
malignant  character — taken  indiscriminately — afford  little  reliable 
evidence  as  to  the  permanent  result.  From  120  cases  of  operation, 
collected  by  Dr.  Hunter  for  Professor  Agnew,  it  apj)ears  that  99 
recovered,  and  21  died — showing'  a  mortality  of  17'5  per  cent.;  and 
20  cases  tabulated  by  Ohleman,  of  Bremen,  with  only  17  deaths, 
gave  the  still  lower  mortality  of  15  per  cent.  Partial  excisions 
have  yielded  a  very  high  death-rate;  an  analysis  of  83  such 
cases  by  0.  Heyfelder  gave  only  48  recoveries,  and  35  deaths  or 
recurrences  of  the  disease — a  fatal  or  unsuccessful  percentage  of 
42'1.  The  practical  conclusion  indicated  is  this :  that  in  cases 
of  malignant  disease,  unless  the  whole  disease  can  be  extirpated 
by  complete  excision  of  the  jaw,  the  operation  may  be  deemed 
unadvisable. 

Both  upper  jaius  have  been  partially,  or  completely,  excised,  in  a 
few  cases  ;  Rogers,  of  New  York,  having  fii\st  performed  the  partial 
operation,  in  1824  ;  and  the  elder  Heyfelder,  some  years  afterwards, 
succeeded  in  removing  both  jaws  completely.  It  will  be  obvious  that 
the  circumstances  rendering  such  procedures  necessary  must  be  quite 
exceptional.  Either  operation  consists  in  a  bilateral  excision,  similar 
to  that  foj;  removal  of  the  jaw  on  one  side.  Partial  excision  of  both 
jaws  may  be  accomplished  by  a  median  incision  in  the  upper  lip, 
carried  up  around  the  ali»  of  the  nose,  so  as  to  reach  the  antrum  of 
both  maxillge.  A  similar  median  incision,  carried  further  up  on  either 
side  of  the  nose  to  the  nasal  process,  and  thence  diverging  below  the 
floor  of  the  orbit  to  the  malar  bone,  on  either  side,  will  give  access 
to  both  maxillae,  for  cotnplete  excision.  The  results  of  bilateral  excision 
would  appear,  from  the  cases  recorded,  to  be  incredibly  favourable. 
Of  23  cases,  collected  by  H.  Braun,  only  5  were  fatal ;  showing  the 
low  mortality  of  21'7  per  cent. — after  partial  or  complete  removal  of 
both  upper  jaws. 

Osteo-plastic  section. — When  a  tumour  originates  heliind  the  upper 
jaw,  the  maxilla  may  be  partially  detached  and  displaced — say,  in- 
wards— so  as  to  reach  the  growth,  which  having  been  extirpated,  the 
jaw  is  replaced.  The  operation  of  osteo-plastic  section,  as  thus 
devised  by  Langenbeck,  consists  in  making  incisions  as  for  removal  of 
the  jaw  ;  the  bone  is  then  sawn  through  in  these  incisions,  and  turned 
inwards  by  means  of  an  elevator — the  jaw  remaining  connected  with 
the  nasal  and  frontal  bones.  Having  thus  exposed  the  tumour  behind 
the  bone,  it  may  be  completely  excised.  Then  the  jaw  is  replaced, 
and  the  line  of  incisions  united  by  sutures.  In  this  operation,  it  will 
be  observed  that  the  incisions  are  so  placed — transversely,  below  the 
orbit,  and  curving*  down  the  cheek  to  the  angle  of  the  mouth — that  the 
integument  along  the  side  of  the  nose  remains  continuous,  where  the 
bone  is  turned  inwards  ;  and  the  flap  is  not  detached  from  the  maxilla. 
Since  the  operation  was  originally  performed  in  1859,  Langenbeck 
has  had  ten  successful  results,  and  three  deaths,  in  thirteen  cases.     It 
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has  also  been  repeated  by  Esmarch  and  other  German  Surgeons,  and 
by  Cheever,  in  America. 

Excision  of  thk  Lower  Jaw. — Partial  removal  of  this  bone  will 
generally  suffice — the  disease  being  situated  on  one  side,  and  between 
the  symphysis  and  angle  of  the  jaw,  or  involving  the  ramus,  or 
extending  beyond  the  symphysis  to  the  other  side. 

Complete  removal  of  the  jaw,  by  disarticulation  at  the  temporo- 
maxillary  articulation,  on  either  side,  is  rarely  rendered  necessary  by 
the  extent  of  the  disease. 

The  plan  of  any  such  operation,  partial  or  entii'e,  is  the  same. 
The  object  is,  to  remove  the  diseased  bone,  with  the  most  facility  and 
least  ultimate  deformity.  An  incision  under  the  chin,  along  the  body 
of  the  bone  and  ramus,  answers  both  purposes. 

(1.)  Partial  excision — say,  of  one-half  of  the  jaw — is  performed  as 
follows  : — The  point  of  a  scalpel  should  be  entered  behind  the  articu- 
lation, and  an  incision  carried  down  the  posterior  border  of  the  ramus 
behind  the  angle,  thence  along  under  the  body  of  the  bone  to  the 

chin,    and   curving  up- 
FiG.  793.  wards,     it     terminates 

about  an  inch  fi'om  the 
margin  of  the  lip  (Fig- 
793).  In  the  coui-se  of 
this  incision,  the  facial 
artery  will  be  divided, 
but  the  coronary  is 
avoided.  The  former  is 
at  once  ligatured.  The 
flap  is  dissected  up, 
thoroughly  exposing  the 
tumour,  the  knife  passed 
under  it  into  the  cavity 
of  the  mouth  and  along 
the  jaw,  keeping  close 
to  the  bone,  and  thus 
detaching  the  mucous 
membrane.  The  central 
incisor  tooth  of  the  dis- 
eased side  having  been 
extracted  in  commenc- 
ing the  operation,  the 
jaw  should  here  be  sawn 
through  with  a  small, 
narroAV-bladed  saw,  hav- 
ing a  movable  back — 
as  devised  by  Mr.  John  Wood  (Fig.  794)  ;  or,  having  been  fairly 
notched,  it  may  be  clipped  through  with  the  cutting-pliers  by  a  firm 
and  snapping  grip.  Laying  hold  of  the  tumour  with  one  hand,  and 
moderately  depressing  the  body  of  the  bone,  the  Surgeon  severs  the 
attachment  of  the  temporal  muscle  to  the  coronoid  process  by  a  light 
touch  with  the  knife  ;  then,  the  masseter  muscle  having  been  already 
detached  in  raising  the  integument,  the  articulation  is  entered  from 
the  front,  and  by  carrying  the  knife  round  the  condyle,  with  its  edge 
closely  turned  towards  the  neck  of  this  process  to  avoid  wounding 
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Fig.  794. 


the  internal  maxillary  artery,  the  pterygoid  muscles  are  divided,  and 
the  excision  completed.  Should  the  internal  maxillary  require  liga- 
ture, the  common  trunk  of  this  vessel  and  the  temporal  artery — the 
termination  of  the  external  carotid — will  be  found 
as  it  emerges  from  under  the  border  of  the  posterior 
belly  of  the  digastric  muscle.  The  cavity  is  filled 
with  lint,  the  flap  replaced,  and  neatly  retained  with 
twisted  sutures. 

A  more  partial  excisionof  the  lower  jaw,  between 
the  symphysis  and  angle,  can  be  effected  in  like 
manner ;  the  incision  under  the  body  of  the  bone  ex- 
tending only  between  these  two  points,  and  the 
cutting-pliers  being  applied  posteriorly  at  the  angle, 
as  well  as  at  the  symphysis. 

Beyond  the  symphysis^  the  operation  may  be  ex- 
tended by  continuing  the  incision,  and  applying  the 
saw  and  forceps  at  the  limit  of  the  disease,  on  either 
side.  Whenever  the  operation  extends  beyond  the 
symphysis,  necessitating  a  division  of  the  muscles  on 
either  side,  which  pass  from  the  jaw  to  the  tongue, 
this  organ  must  be  secured  and  drawn  forward  by 
means  of  a  ligature  previously  introduced  through 
the  tongue,  and  thus  held  by  an  assistant.  Other- 
wise, the  tongue,  loosened  anteriorly,  may  be  re- 
tracted into  the  pharynx — swallowed,  in  fact,  and 
threaten,  or  actually  occasion,  suffocation; 

In  a  uniqiie  case,  both  lateral  portions  of  the  jaw 
were  removed,  leaving  only  a  small  portion  of  the  symphysis.  A  non- 
malignant  tumour  on  the  right  side  having  been  excised,  with  that 
portion  of  the  jaw,  by  Mr.  Fergusson  in  1836;  a  similar  tumour  on  the 
left  side,  with  that  portion  of  the  jaw^  was  removed  by  Mr.  Spence, 
after  an  interval  of  six  years — in  1842.  The  patient,  a  woman,  aged 
forty-six  at  the  date  of  the  first  operation,  made  a  good  recovery 
after  the  second  operation;  She  lived  for  fourteen  years,  and  could 
chew  with  the  front  teeth  so  as  to  eat  animal  food.  Post-mortem  ex- 
amination showed  that  the  space  on  either  side  of  the  symphysis  was 
occupied  by  a  very  dense  structure,  giving  attachment  to  the  masseter 
and  internal  pterygoid  muscles. 

(2.)  The  entire  jaw  can  be  removed  en  masse,  by  an  incision  carried 
round,  and  a  disarticulation  corresponding  to  that  for  the  removal  of 
half  the  bone.     (See  Fig.  793.) 

During  the  process  of  healing  by  granulation,  the  patient  must  be 
fed  with  liquid  food,  spooned  irLto  the  mouth  or  sucked  through  a  tube. 
A  dense  fibrous  tissue  gradually  forms  a  kind  of  substitute  jaw  ;  and, 
especially  when  the  articulations  are  left  untouched,  the  movements 
and  appearance  of  the  lower  part  of  the  face  are  far  more  perfect  than 
might  be  expected.  It  has  often  occurred  to  me  that  some  kind  of 
artificial  supplementary  jaw,  with  teeth,  might  be  fixed  upon  the  fibrous 
matrix,  and,  when  an  appropriate  opportunity  offers,  I  shall  endeavour 
to  put  this  notion  into  practice.  My  earliest  recollections  of  these 
operations  on  the  jaws  date  back  to  their  memorable  performance 
by  Mr.  Listen,  at  the  University  College  Hospital ;  and,  although 
nearly  forty  years  have  elapsed  since  first  I  witnessed  such  an  opera- 
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tion,  the  scene — ere  the  days  of  chloroform  or  ether — ^of  the  master 
operator,  with  his  massive  hand,  snapping  through  the  jaw-bone  of 
the  patient  seated  before  hitn,  the  group  of  assistants,  and  the  multitude 
of  students  in  the  theatre — lives  in  my  memory  with  the  freshness  of 
yestei'day. 

In  estimating  the  results  of  lower-jaw  excision,  the  same  difficulty 
arises  as  with  regard  to  excision  of  the  upper  jaw,  owing  to  the  in- 
discriminate association  of  cases, — malignant  and  non-malignant. 
But  from  Weber's  statistics  of  419  cases,  w^e  learn  that  which  might 
not  have  been  anticipated — the  far  less  proportionate  mortality  (or 
recui'rence  of  disease)  after  complete  removal  of  the  jaw,  as  compared 
with  disarticulation  of  half  the  bone,  under  therefore  more  favourable 
circumstances  for  opei-ation — and  that  the  total  number  of  both 
operations  gave  a  mortality  of  only  19"8  per  cent. 

Closure  op  the  Jaws. — This  condition  implies  more  or  less  inability 
to  open  the  mouth  and  to  perform  the  act  of  mastication.  It  may  be 
spasmodic  or  permanent. 

(1.)  Spasmodic  closure,  sometimes  of  several  weeks'  duration,  is 
almost  invariably  connected  with  difficult  eruption  of  the  wisdom  teeth 
of  the  lower  jaw.  Owing  to  want  of  space  for,  or  malposition  of,  the 
tooth,  constant  pressure  thus  occasioned,  induces  a  state  of  tonic  spasm 
of  the  masseter  and  internal  pterygoid  muscles. 

The  treatment  consists  in  opening  the  mouth  under  the  influence  of 
chloroform,  and  with  the  aid  of  wedges  or  a  screw  gag  ;  the  second 
molar  must  then  be  extracted  to  make  room  for  the  wisdom  tooth,  or 
the  tooth  itself  may  be  removed. 

(2.)  Permanent  closure  may  be  the  result  of  several  causes  oper- 
ating mechanically  ; — profuse  salivation,  with  sloughing  of  the  cheeks 
and  the  formation  of  rigid  cicatrices  which  draw  up  and  hold  the 
lower  jaw  closely  and  tightly  against  the  upper;  anchylosis  of  the 
temporo-maxillary  articulations,  in  consequence  of  injury,  or  of 
arthritic  inilammation ;  the  formation  of  an  osseous  bridge  between 
the  jaws,  or  the  lower  jaw  and  temporal  bone,  as  a  rare  consequence 
of  chronic  articular  arthritis  ;  pressure  of  a  neighbouring  tumour, 
especially  in  the  parotid  region,  so  as  to  directly  fix  the  joint.  Be- 
sides interfering  with  mastication  and  articulation,  permanent  closure 
in  early  life  is  often  followed  by  stunted  development  of  the  jaw, 
presenting  a  mai'ked  shortening-  of  the  chin  and  an  oblique  direction 
of  the  front  teeth.  With  perforation  of  the  cheek,  there  is  a  con- 
stant dribbling  escape  of  the  saliva,  and  the  most  disgusting 
dis6gurement. 

Treatment  must  have  refei'ence  to  the  nature  and  situation  of  the 
cause  of  closui^e. 

Rigid  cicatrices  may  be  relieved,  not  perhaps  permanentlyremedied, 
by  excision  of  the  contracted  integument ;  the  patient  wearing  for 
months  or  years  the  silver  shields  adapted  to  the  upper  and  lower  jaws 
by  Mr.  Clendon,  or  other  suitable  apparatus,  to  counteract  the  tendency 
to  re-contraction.  Anchylosis  of  the  temporo-maxillary  articulations 
may  be  overcome  by  mechanically  breaking  up  the  adhesions,  under 
the  influence  of  chloroform.  An  osseous  bridge,  connecting  the  jaws, 
can  be  severed  and  removed  by  cutting-pliers  and  a  small  saw ;  but 
this  proceeding  must  be  warranted  by  an  accurate  diagnosis.  Any 
tumour  which  mechanically  impedes  the  motion  of  the  jaw  may  be 
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estirpated,  provided  its  anatomical  relations  to  the  parotid  gland  do 
not  contra-indicate  such  operation. 

The  formation  of  an  artificial  joint  in  the  lower  jaw  was  originally 
suggested  by  Esmarch  in  1855  ;  followed  by  Eizzoli  in  1857,  who  quite 
independently  conceived  a  similar  idea.  The  one,  however,  performed 
excision  of  the  joint;  the  other  simply  cut  through  the  jaw,  without 
removing  any  portion  of  bone. 

Esmarch's  operation  appears  to  be  preferable,  as  facilitating  the 
formation  of  a  false,  movable  joint.  It  was  first  performed  by  Dr. 
Wilms,  of  Berlin,  in  1858,  and  successfully;  shortly  afterwards  by 
Esmarch,  with  equal  success;  and  subsequently  by  Diltt,  of  Vienna, 
and  by  Wagner,  of  Konigsberg.  It  was  introduced  into  this  country 
by  Mr.  Mitchell  Henry,  the  patient  sinking  from  pyaemia  ;  since  which 
some  satisfactory  results  have  been  obtained.  A  small  incision  along 
the  edge  of  the  jaw  exposes  the  articulation,  when  sufficient  bone 
should  be  removed  to  give  free  motion — say,  half  an  inch — by  means 
of  a  Key's  saw  or  chain-saw. 

Rizzoli's  operation  has  proved  successful  in  his  own  hands,  in  four 
cases,  and  it  has  been  perfoi*med  also  by  Professor  Esterle.  jSTo  ex- 
ternal incision  is  made,  but  section  of  the  jaw — not  excision — is  accom- 
plished from  the  interior  of  the  mouth,  with  powerful  forceps.  Both 
these  operations  have  proved  unsuccessful,  owing  to  reunion  of  the 
divided  jaw. 

Another  method  of  excision  practised  by  Esmarch  consists  in  the 
removal  of  a  wedge-shape  piece  of  the  jaw  near  the  angle.  The  base 
of  the  wedge  corresponding  to  the  base  of  the  maxilla,  the  closing- 
power  is  reduced  proportionately  by  this  operation.  Mr.  C.  Heath  has 
thus  operated  successfully.     {Brit.  Med.  Jour.,  December  13th,  1884.) 


THE    NECK. 
CHAPTER  XLIX. 

INJURIES    OF    LARTNX    AND    TEACHEA,    PHARYNX    AND    (ESOPHAGDS. 

Larynx  and  Trachea. — ISTo  department  of  Surgery  demands  greater 
promptitude  of  action  on  the  part  of  the  practitioner  than  that  which 
relates  to  the  larynx  and  trachea;  so  that,  being  thrown  on  his  own 
resources,  ready  knowledge  is  here  more  especially  requisite. 

Injuries  of  the  Larynx  sometimes  occur,  in  the  form  of  compression 
or  fracture  of  the  laryngeal  cartilages  ;  the  former  lesion  mostly  in 
young  persons,  when  the  cartilages  are  soft  and  yielding ;  the  latter 
injury  more  often  in  persons  of  advanced  age,  when  these  structures 
have  undergone  some  degree  of  ossification.  At  the  middle  period  of 
life,  adults  are  less  liable  to  either  injury,  as  the  cartilages  are  then 
self-protected  both  by  their  elasticity  and  resistant  strength.     Com- 
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pression  or  fracture  of  the  larynx  is  attended  witli  more  or  less  contu- 
sion or  braising,  affectinq;  the  soft  parts  around  the  seat  of  injury, 
and  also  the  subcellular  tissue  of  the  laryngeal  mucous  membrane. 

These  laryngeal  injuries  ai-e  produced  by  some  mode  of  direct 
violence;  as  in  strangulation  or  garotting;  or  from  a  powerful  blow 
or  fall  on  the  box  of  the  larynx. 

The  dancer  of  laryngeal  compression  or  fracture  is  that  of  suffoca- 
tion ;  but  in  the  one  case,  there  will  be  less  risk  of  immediate  asphyxia, 
unless  the  pressure  be  prolonged  ;  for  the  laryngeal  cartilages  recover 
their  natural  shape  and  position,  as  soon  as  the  cause  is  removed. 
Asphyxia  may  supervene  in  consequence  of  either  form  of  injury; 
owing  to  extravasation  of  blood  in  the  laryngeal  mucous  tissue,  or 
frominflammatory  effusion  therein  as  oedema  glottidis,  or  simply  as  a 
spasmodic  affection  indxiced  by  irritation. 

Treatment  must  have  immediate  recourse  to  the  measures  appro- 
priate for  the  prevention  or  removal  of  these  contingencies,  interstitial 
haemorrhage,  inflammation,  and  spasm.  Hence  the  application  of 
leeches  to  the  throat,  cold  lotions  or  warm  fomentations,  with  some 
general  lowering  treatment  and  anti-spasmodics.  In  the  event  of 
impending  suffocation,  tracheotomy  must  be  performed. 

Wounds  of  the  Throat. — These  injuries  are  inflicted  commonly 
with  suicidal  intent,  and  usually  therefore  with  a  cutting  instrument, 
as  a  razor  or  knife  ;  forming  the  wound  ordinarily  known  as  cut  throat. 
This  wound  is  a  transverse  and  upturned  incision,  somewhat  jagged  or 
lacerated,  and  varying  in  depth  and  extent. 

It  may  be  a  superficial  wound,  dividing  only  the  integument,  and  to 
a  limited  extent,  in  front  of  the  throat ;  or  extend  across  the  throat, 
from  side  to  side,  or  ear  to  ear,  and  sever  the  carotid  vessels — artery 
and  vein,  with  perhaps  the  pneumogastric  nerve — on  one  or  both  sides, 
and  if  sufficiently  low  down  in  the  neck,  the  phrenic  nerve  may  be 
touched.  An  integumental  wound,  commencing  on  one  side  of  the 
throat,  may  divide  these  vascular  and  nerve  trunks  on  that  side  ;  but 
a  wound  sufficiently  resolute  to  extend  to  the  other  side — cutting  the 
throat,  as  it  is  popularly  termed,  from  ear  to  ear — and  dividing  the 
vessels  on  both  sides,  will  scarcely  be  effected  without  involving  deeper 
parts. 

A  deep  wound  involves  the  air-passages,  and  perhaps  the  pharynx 
or  oesophagus.  The  appearance  and  functional  phenomena  differ  some- 
what according  to  the  situation  of  the  w^ound.  It  may  be  above  the 
hyoid  bone;  thus  opening  the  mouth  under  the  tongue,  which  perchance 
vnW  be  touched,  and  the  power  of  deglutition  is  lost.  Or,  the  wound 
may  pass  across  the  thyro-hyoid  space,  above  the  larynx,  the  commonest 
situation  ;  opening  the  pharynx,  and  perhaps  shaving  off  the  epiglottis 
or  touching  the  glottis  itself,  and  here  also  deglutition  is  incomplete. 
Or,  the  larynx  may  be  divided  anteriorly,  exhibiting  a  transverse  gap, 
through  which  the  air  issues  during  each  expiration,  with  a  rushing, 
bubbling  sound,  and  with  almost  sufficient  force  to  blow  out  a  candle 
if  held  near  the  aperture.  The  voice  is  lost  or  reduced  to  a  broken 
whisper,  but  it  is  restored  on  closing  this  opening  in  the  windpipe. 
Similar  phenomena  are  observed  when  the  trachea  is  opened.  The 
thyroid  body  will  be  almost  necessarily  involved,  an  important  source  of 
hjemoi'rhage.  The  oisophagus  can  be  opened  only  by  a  deeper  wound, 
passing  through  the  trachea.     But,  in  rare  instances,  both  windpipe  and 
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gullet  have  been  divided  down  to,  and  implicating,  the  vertebral  column 
beneath.  The  windpipe  is  nsnally  cub  in  front  and  high  up,  the  suicide 
imag'ining  that  a  wound  of  the  air-passag'e  is  mortal  ;  and  thus  the 
prominence  of  the  larynx  mostly  invites  the  attempt.  Hence  also,  the 
great  vessels  and  nerves,  on  either  side  of  the  throat,  providentially 
escape  injury. 

Gonseqtiences  and  Prognosis. — Hcemorrhage  is  the  immediate  source 
of  danger.  It  may  be  venous  ;  proceeding  from  the  plexas  in  front  of 
the  trachea,  or  from  the  internal  jugular  vein.  The  carotid  trunk  or 
its  branches  are  the  source  of  arterial  hgemorrhage  ;  the  trunk  must  be 
wounded  if  the  jugular  vein  be  implicated,  and  above  the  hyoid  bone, 
a  cut  thi-oat  will  probably  divide  either  or  both  lingual  arteries.  Death 
may  speedily  ensue,  directly  from  hsemorrhage,  or  from  the  blood 
trickling  into  the  windpipe,  producing  asphyxia,  or  inflammation  of 
the  lungs  at  a  later  period.  Occasionally  death  arises  from  the  acci- 
dental sucking  up  of  air  into  the  veins,  inducing  asphyxia.  Division 
of  a  large  nerve,  the  pneumogastric  or  phrenic,  occurs  usually  in  con- 
junction with  wound  of  the  larger  vessels  ;  and  division  of  the  phrenic 
on  one  side  only  may  be  almost  immediately  fatal,  either  by  partially 
suspending  respiration,  or  in  consequence  of  inflammatory  congestion 
of  the  lungs.  Asphyxia,  in  connection  with  or  as  a  consequence  of  cut 
throat,  may  arise,  as  already  stated,  from  haemorrhage  into  the  trachea, 
or  from  lesion  of  the  phrenic  nerve,  or  congestive  pneumonia  consequent 
on  either  state;  but  pneumonia  or  bronchitis  is  liable  to  result  also  from 
the  introduction  of  cold  air  into  the  lungs  through  the  wound,  by  in- 
flammation extending  downwards  from  the  aperture  in  the  windpipe. 
(Edema  of  the  glottis  in  consequence  of  inflammation,  or  the  irritation 
or  impaction  of  a  partly  detached  epiglottis,  may  severally  induce 
asphyxia,  when  the  wound  is  above  the  larynx.  Loss  of  the  natural 
sensibility  of  the  glottis,  preventing  its  eflicient  closure,  will  allow  food 
to  pass  into  the  larynx  and  through  the  external  wound,  without  any 
wound  of  the  pharynx  or  oesophagus.  Mucus  also  is  apt  to  accumulate 
in  the  bronchi,  owing  to  their  diminished  sensibility.  Lastly,  the 
respiration  may  be  mechanically  impeded  below  the  epiglottis  ;  either 
by  a  partly  detached  portion  of  cartilage  hanging  into  a  laryngeal  or 
tracheal  wound,  or  by  overlapping  of  the  lower  portion  of  the  trachea 
by  the  upper  portion,  when  this  tube  is  completely  divided. 

Treatment. — The  general  indications  are — to  arrest  hemorrhage, 
and  to  restore  the  patient  from  shock  ;  to  adjust  the  wound  for  repa- 
ration, to  obviate  any  difficulty  of  respiration,  to  administer  food,  and 
to  avert  inflammation  of  the  trachea  or  lungs. 

(1.)  SfBfnorrhage  must  be  arrested  by  the  ligature  of  any  bleeding- 
vessel,  whether  artery  or  vein,  so  as  to  prevent  any  oozing  or  trickling 
into  the  larynx  or  trachea.  The  introduction  of  a  silver  tube  into  the 
windpipe  aperture  of  the  wound  will  obviate  the  liability  of  blood  being 
sucked  in  by  each  act  of  inspiration.  This  should  be  withdrawn  as 
soon  as  oozing  haemorrhage  has  ceased.  (2.)  The  shoch  in  cases  of 
cut  throat  is  often  considerable,  owing  to  the  despondent  state  of  the 
suicide,  and  sometimes  the  previous  habits  of  intemperance.  Hence 
the  judicious  administration  of  stimulants  may  be  requisite.  (3.)  The 
loound  should  be  adjusted  by  position,  rather  than  by  sutures.  An 
integumental  wound  may  be  advantageously  united  by  a  few  points  of 
sutnre,    throughout   its   extent.      In   a   deeper  wound,    involving  the 
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Avitidpipe,  ]iartial  union  only  enn  take  place,  owing-  to  the  mobility  of 
the  parts  subject  to  the  actions  of  respiration  and  deglutition  ;  the 
wound  closes  chiefly  by  granulation  and  cicatrization.  If  primary 
nnion  happen  to  occur  in  the  central  part  of  the  wound,  coagula  are 
apt  to  accumulate  beneath,  threatening  suffocation  by  pressure  upon, 
or  passing  into,  the  windpipe,  and  the  wound  will  have  to  be  reopened 
for  their  removal.  The  extremities,  or  integumental  portion  of  the 
incision,  may  be  retained  together  by  a  suture  or  two,  leaving  the 
central  portion  open ;  the  head  should  then  be  brought  forwards, 
so  as  to  depress  the  chin  towards  the  sternum,  and  fixed  in  position 
by  a  banda,ge  round  the  crown,  with  a  lateral  strip  passing  down 
on  either  side  of  the  face,  fastened  to  a  band  around  the  chest. 
If  the  trachea  be  completely  divided,  a  suture  or  two  should  be 
inserted  into  each  side  of  the  tube,  to  retain  its  ends  together.  (4.) 
Difficulty  of  breafhing  must  be  prevented  or  overcome,  by  having 
regard  to  the  circumstances  already  enumerated  which  give  rise  to 
dyspnoea.  The  temperature  of  the  apartment  should  be  maintained 
at  about  80°  Fahrenheit ;  and  the  air  moistened  and  softened,  as  it  is 
breathed  through  the  windpipe  aperture,  by  covering  the  wound  with 
a  piece  of  inuslin  loosely  folded,  beneath  which  a  clean  sponge  moist- 
ened with  warm  water  may  be  placed  adjoining  the  air-aperture. 
This  aperture  must  be  carefully  kept  open  and  free  of  any  clot,  or  other 
occasion  of  impediment  to  the  breathing*.  A  wound  above  the  larynx, 
a,nd  followed  by  oedema  of  the  glottis,  will  necessitate  recourse  to 
tracheotomy.  (5.)  The  administration  of  food  becomes  a  difficulty 
only  when  the  pharynx  or  oesophagus  is  opened.  Food  is  best  intro- 
duced by  means  of  a  large-sized  elastic  catheter,  or  the  tube  of  the 
stomach-pump,  passed  through  the  mouth  into  the  gullet  below  the 
opening.  If  this  mode  of  feeding  cause  great  irritation,  nutritive 
euematamay  be  resorted  to.  The  food  is  necessarily  liquid,  but  strong 
beef -tea,  soup,  or  Liebig's  liquor  carnis,  milk,  eggs  beat  up  with  brandy 
or  wine,  can  be  thus  administered,  and  the  patient's  life  indefinitely 
prolonged,  until  he  is  able  to  swallow  without  assistance. 

(6.)  Injiammation,  in  the  form  of  bronchitis,  will  probably  be 
averted  by  due  attention,  as  already  directed,  to  the  temperature  of 
the  atmosphere  which  the  patient  breathes  through  the  windpipe 
aperture  ;  and  pneumonia  prevented  by  watchful  observation,  more 
especially  with  regard  to  any  trickling  haemorrhage  into  this  aperture. 
In  the  event  of  either  form  of  inflammation,  the  treatment  accordingly 
mnst  be  conducted  on  ordinary  principles  ;  taking,  however,  into  con- 
sideration the  state  of  the  patient,  as  reduced  by  hfemorrhage  and  his 
depressed  mental  condition. 

The  Avound,  in  the  course  of  granulation,  requires  nothing  more  than 
water-dressing,  or  other  simple  applications. 

Aerial  Fistula  sometimes  ensues  ;  the  skin  having  doubled  in  and 
become  adherent  to  the  edge  of  the  aperture  in  the  air-tube,  a  jet  of 
air  passes  and  repasses  through,  with  each  act  of  respiration.  This 
happens  most  frequently  in  the  thyro-hyoid  space.  Mr.  Erichsen  has 
found  the  following  operation  successful  in  closing  such  a  fistula  : — The 
edges  of  the  opening  are  to  be  freely  pared,  and  the  knife  passed  under 
them  for  some  distance  to  detach  them  from  the  subjacent  parts,  a 
vertical  incision  also  being  made  through  the  lower  lip  of  the  opening, 
splitting  it  downwards.     Two  points  of  sutui-e  are  then  inserted  into 
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each  side  of  the  horizontal  incisions,  bringing  their  edges  into  contact; 
but  the  Ycrtical  cut  is  left  free  for  discharges  and  mncus  to  drain  away, 
and  for  the  expired  air  to  escape,  lest  emphysema  occur.  Unless  this 
outlet  be  left,  the  sutures  will  biirst,  and  union  of  the  edges  be  frus- 
trated. An  aerial  fistula  cannot  be  safely  closed  when  the  larynx  above 
is  obstructed,  and  it  may  even  become  necessary  to  enlarge  the  open- 
ing and  introduce  a  silver  tube  to  compensate  for  the  laryngeal 
obstruction. 

A  Stab  in  the  Throat,  involving"  the  trachea,  presents  no  peculiarity 
from  an  ordinary  cut  throat ;  except  the  liability  to  emphysema,  by 
escape  of  air  into  the  surrounding  cellular  texture,  if  the  wound  be 
narrow  and  slanting.  Compression,  with  a  pad  of  lint,  well  retained 
by  strips  of  plaster,  will  generally  succeed  in  overcoming  this  diffi- 
culty. 

Foreign  Bodies  in  the  Air-passacies — Larynx,  Trachea,  or  Bronchi. 
— Yarious  substances  that  admit  of  being  swallowed,  occasionally  pass 
into  the  rima  glottidis,  and  thence,  perhaps,  lower  down  into  the  air- 
passage  ;  any  such  body  is,  however,  not  swallowed  into  the  glottis,  in 
an  elfort  of  deg'lutition,  but  inhaled  into  this  opening  from  the  mouth, 
by  a  sudden  inspiration,  in  the  act  of  laughing  or  talking  with  the 
substance  in  the  mouth.  It  is  drawn  by  the  current  of  air  between 
the  dilated  lips  of  the  glottis.  Various  substances  may  thus  pass  the 
"  wrong  way" — a  bit  of  meat,  a  cherry-stone,  a  bean,  pea,  nut-shell, 
or  a  tooth,  money,  a  button,  a  bullet,  pill,  or  pebble,  a  pin,  fish-bone,  or 
piece  of  stick.  But,  food  may  pass  into  the  larynx  in  the  act  of 
deg'lutition,  from  laryngeal  paralysis,  during"  intoxication. 

The  Symptoms  are  those  of  suddenly  obstructed  respiration,  and  of 
irritation,  followed  by  those  of  inflammation.  But  the  symptoms  vary 
in  intensity  according  to  the  situation  of  the  foreign  body. 

Impacted  in  the  rima  glottidis,  any  substance  so  placed  completely 
obstructs  respiration,  and  the  individual,  suddenly  tiirning  blue  in  the 
face,  drops  down  dead  almost  instantaneously.  I^ot  uncommonly  a 
violent  explosive  congh  or  two  ejects  the  foreign  body,  and  the  peril  is 
over,  although  spasmodic  coughing  still  remains  for  a  time,  owing  to 
the  irritation.  In  the  larynx,  the  foreign  body  may  lodge  or  hitch  in 
one  of  the  ventricles,  or  slip  down  into  the  trachea ;  the  same  spasmodic 
coughing  is  evoked,  with  great  difficulty  of  breathing  and  sense  of 
suffocation,  and  pain  referred  to  the  episternal  notch,  a  croupy  sound 
is  heard  through  the  stethoscope,  diiring  respiration,  but  the  voice  is 
broken  or  lost.  All  these  symptoms  are  most  intense  when  the  larynx 
is  the  seat  of  impaction.  In  the  trachea,  the  foreign  body  has  more 
room,  and  the  urgent  symptoms  subside  perhaps  for  a  while;  or,  the 
foreign  substance  moving  up  and  down  occasionally,  particularly  if  the 
patient  move,  coughing  returns  with  inci-eased  violence,  and  the  body 
can  be  heard  and  even  felt  to  strike  the  larynx,  seeming  to  threaten 
instant  suffocation.  In  the  bronchi,  a  foreign  body  is  comparatively 
tolerated  ;  the  respiration  is  more  or  less  embarrassed,  and  a  whistling 
or  murmuring  sound  may  be  heard  over  the  seat  of  lodgment,  while 
the  vesicular  breath-sound  in  the  lung  below  is  absent;  sometimes 
also,  during  coughing,  the  body  is  dislodged  and  di'iven  upwards. 
The  right  bronchus  is  generally  that  into  which  the  foreig'n  body  falls, 
it  being  larger,  though  passing  outwards  almost  transversely  ;  while 
the  left  bronchus,  of  smaller  size,  inclines  obliquely  downwards  and 
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outwards,  more  directly  in  the  line  of  the  trachea.  According  to 
Professor  Spence's  observations,  the  foreign  body  has  always  been 
found  in  the  left  bronchus.  The  symptoms  of  obstruction  will  vary 
from  time  to  time,  according  to  the  size  and  shape  of  the  foreign  body  ; 
a  relatively  small  substance  moving  up  and  down  in  the  air-tube — 
trachea  or  bronchus  ;  and  a  circular,  fiat  body,  such  as  a  coin  or 
button,  may  rotate  on  its  axis,  more  or  less  entirely  excluding  the 
admission  of  air. 

The  diagnosis  from  laryngitis  or  croup  turns  mainly  on  the  history 
of  the  dyspnrea ;  the  apparent  introduction  of  a  foreign  body  in 
the  act  of  eating  and  laughing,  for  example,  and  the  sadden  origin 
of  the  symptoms  from  that  occasion,  constitute  the  chief  points  of 
distinction. 

Gonseqttences. — Inflammation  of  the  larynx,  trachea,  bronchi,  or 
lungs,  supervenes  in  a  variable  period,  but  generally  in  a  few  days 
after  the  more  urgent  symptoms  of  dyspnoea  have  subsided.  Cough, 
pain,  and  muco-purulent,  perhaps  bloody,  expectoration  succeed  ;  and 
they  continue  until  the  patient  is  worn  down,  in  a  few  months  or  a 
year  or  two,  and  dies  from  hectic  exhaustion.  Rarely,  the  foreign 
body  may  be  coughed  up  again  ;  in  one  instance,  Heckster  relates 
that  a  ducat  was  thus  ejected  after  two  years'  and  a  half  imprison- 
ment ;  in  another  case,  Tulpius  states  tliat  a  nut-shell  was  coughed 
up  after  a  lodgment  of  seven  years — the  patients  in  both  cases  re- 
covering. Sometimes  death  ensues,  although  the  body  has  been 
ejected ;  as  in  an  instance  given  by  Sue,  in  which  a  pigeon-bone  was 
.spat  up  seventeen  years  after  its  introduction,  the  patient  dying  about 
a  year  afterwards  from  marasmus. 

The  prognosis  depends  on  the  size  and  physical  character  of  the 
foreign  body,  and  the  period  of  its  incarceration.  Mr.  Erichsen  finds 
that,  after  the  immediate  danger,  the  greatest  risk  occurs  between  the 
second  day  and  the  end  of  the  first  month,  no  fewer  than  eleven 
patients  out  of  twenty-one  having  died  during  this  period  ;  but  that 
the  mortality  diminished  until  the  third  month,  when  it  increased 
again.  The  cause  of  death  also  varies  according  to  the  period  of  the 
fatal  result.  During  the  first  twenty- four  or  forty-eight  hours,  it 
happens  from  convulsions  and  sudden  asphyxia;  during  the  first  few 
weeks,  it  is  apt  to  occur  from  inflammation  of  the  lungs ;  and  after 
some  months  have  elapsed,  death  results  from  hectic  exhaustion. 

Treatment. — The  obvious  indication  is  to  get  the  foreign  body  out 
of  the  windpipe  ;  but  the  proceeding  to  be  taken  should  be  guided  by 
the  urgency  of  dyspnoea.  (1.)  Impaction  in  the  rima  glottidis  will 
demand — when  opportunity  offers — immediate  search  below  the  root 
of  the  tongue  with  the  finger,  and  extrication  of  the  substance  from 
the  chink  of  the  larynx.  Failing  to  accomplish  its  removal,  laryng- 
otomy  must  be  performed  immediately,  and  a  probe  passed  through  the 
laryngeal  apertui-e  into  the  larynx  to  dislodge  the  foreign  body.  (2.) 
Lodgment  within  the  larynx,  or  trachea,  may  allow  of  some  delay ;  in 
order  to  quiet  spasm  of  the  laryngeal  muscles,  which  prevents  the  ejec- 
tion of  a  body,  not  itself  too  large  to  be  coughed  up.  With  this  view, 
it  may  be  desirable  to  binng  the  patient  somewhat  under  the  influence 
of  narcotics  or  chloroform.  Inversion  of  the  body — by  holding  the 
patient  with  his  heels  upwards  and  head  downwards,  shaking  the  body 
at  the  same  time,  or  slapping  the  back — will  px'obably  cause  the  sub- 
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stance  to  drop  out  of  the  air-passage  and  escape  through  the  mouth. 
A  child  can  be  readily  held,  head  downwards  ;  but  for  a  grown  person 
some  mechanical  contrivance  may  be  necessary,  such  as  was  used  in 
the  case  of  the  eminent  engineer,  Mr.  Brunei,  when  he  accidentally 
swallowed  a  half-sovereign.  If  suffocation  threaten,  the  attempt 
must  be  abandoned.  In  the  treatment  of  these  cases,  it  should  be 
remembered  that  the  patient  experiences  the  sensation  of  a  foreign 
body,  for  some  time,  after  its  removal.  If,  therefore,  the  signs  and 
symptoms  of  obstruction  cease,  a  small  substance  may  have  been 
ejected,  and  lost. 

Laryngotomy  or  tracheotomy  should  be  resorted  to  without  delay, 
in  the  event  of  the  foreign  body  still  remaining*  in  the  windpipe.  The 
respiration  is  thus  set  free,  and  the  irritability  of  the  laryngeal  muscles 
subsides  ;  so  that  the  substance  may  be  expelled  through  the  larynx,  or 
more  probably  through  the  artificial  aperture.  Sometimes,  it  can  be 
safely  extracted,  or  made  to  drop  out  by  inversion.  The  temporary 
absence  of  symptoms,  such  as  convulsive  cough,  impending  suifocation, 
or  of  any  sound  or  movement  as  of  the  foreign  body,  might  mislead 
the  Surgeon  as  to  the  imperative  necessity  for  operating  ;  but  this 
treacherous  quiescence  will  not  justify  the  postponement  of  trache- 
otomy. Otherwise,  the  danger  returning  suddenly,  even  after  the  lapse 
of  some  days,  the  patient  may  die  asphyxiated  before  surgical  assist- 
ance can  be  obtained.  Some  such  admonitory  cases  have  occurred. 
Chloroform  should  not  be  administered  when  the  foreign  body,  lying 
loose  in  the  trachea,  may  possibly  be  ejected  through  the  aperture,  by 
an  impulsive  effort ;  but  when  the  body  is  impacted,  it  must  be  ex- 
tracted, and  then  the  introduction  of  an  instrument  will  be  much 
facilitated  by  the  state  of  ansesthesia. 

The  results  of  cases,  as  left  to  nature  or  subjected  to  treatment,  are 
well  shown  by  the  statistical  facts  collected  hj  Professor  Gross,  re- 
specting 159  cases  of  foreign  bodies  in  the  air-passages.  Spontaneous 
expulsion  occurred  in  57,  8  terminating  fatally.  Inversion  of  the  body 
alone  was  successful  in  5  cases,  and  unsuccessful  in  6.  In  68  cases, 
tracheotomy  was  performed  ;  60  lived  a,nd  8  died.  In  17,'laryngotomy 
was  practised  ;  13  lived  and  4  died.  In  13,  laryngo- tracheotomy  was 
performed  ;  and  of  these,  10  recovered  and  3  died.  It  thus  appears 
that  of  the  98  cases  in  which  the  windpipe  was  opened,  for  the  removal 
of  foreign  bodies,  83  were  successful,  and  15  fatal, — or  the  deaths  were 
in  the  proportion  of  1  to  5i.  Of  the  thi^ee  kinds  of  operation,  trache- 
otomy was  most  favourable,  the  deaths  being  only  in  the  ratio  of  1  to 
S\  ;  whereas,  after  each  of  the  other  two  operations,  the  proportion  of 
deaths  was  twice  as  great.  The  most  frequent  cause  of  death  was 
inflammation  of  the  lungs. 

Scalds  of  the  Glottis,  Mouth,  and  Phaetnx — not  unfrequently 
happen  among  the  children  of  the  poor,  in  their  attempting  to  drink 
from  the  spout  of  a  kettle  containing  boiling  water.  The  act  of  swal- 
lowing is  not  complete,  but  the  inside  of  the  mouth  and  pharynx  are 
scalded,  and  oedema  of  the  glottis  is  speedily  induced ;  the  interior  of 
the  larynx  remaining  unaffected.  A  similar  state  may  be  produced  by 
the  inhalation  of  flame  in  the  explosion  of  gas  or  fire-damp. 

The  symptoms  are,  immediate  and  urgent  suffocative  cough,  and 
difficulty  of  breathing  ;  and  the  appearances  are,  puffed  and  turgid  lips, 
the  interior  of  the  mouth  a<nd  fauces  having  a  whitened  and  soddened 
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aspect.  Death  soon  follows,  pei-haps  from  shock,  or  unless  the 
inflammation  be  subdued. 

Treatment. — Leeches  to  the  throat,  and  small,  repeated  doses  of 
calomel  and  opium,  may  succeed  in  reducing  the  oedema;  but  the 
urgency  of  the  dyspnoea  will  pi'obably  necessitate  tracheotomy  without 
delay,  as  the  only  chance  of  safety;  and  a  tube  must  be  introduced 
into  the  tracheal  apertui-e  and  retained  there,  until  this  has  subsided 
under  the  continuance  of  remedial  measures.  The  operation  is  ren- 
dered more  than  usually  difficult,  by  the  shoi'tuess,  fatness,  and  tur- 
gidity  of  the  neck,  and  small  size  of  the  trachea.  Having  performed 
the  operation  several  times,  under  these  circumstances,  I  can  confirm 
the  opinion  of  those  Surgeons  who  regard  it  as  only  an  unavoidable 
alternative  between  death  and  the  possible  preservation  of  life,  and 
that  the  result  is  generally  fatal,  from  the  supervention  of  bronchitis 
or  pneumonia. 

Strong  mineral  acids  are  occasionally  swallowed,  either  with 
suicidal  intent  or  by  accident.  The  effects  of  .such  fluids,  as  sulphuric 
acid,  are  similar  to  those  produced  by  boiling  water,  the  mucous  mem- 
brane of  the  fauces  and  pharynx  becoming  whitened  and  corrugated, 
with  some  tendency  to  oedema  glottidis.  But,  in  Mr.  Spence's  ex- 
perience of  such  cases,  suffocation  is  rarely  so  urgent  as  to  necessitate 
recourse  to  tracheotomy. 

Asphyxia  or  Apxcea. — These  terms  are  synonymous  only  by  usage, 
as  being  understood  to  signify  want  of  breath  ;  their  etymological 
meaning  is  widely  different — the  one  signifying  an  absence  of  pulse 
(d,  not,  acjiv^w,  I  beat)  ;  the  other,  an  absence  of  breath  (d,  not,  ttvcw, 
I  breathe).  Apnoea  should,  therefore,  correctly  speaking,  be  the  terra 
selected  to  designate  the  various  forms  of  suspended  or  impeded  respi- 
ration ;  but  the  term  Asphyxia  has,  by  association,  become  so  familiar 
that  I  here  employ  it  as  having  that  meaning. 

Symptoms. — Dyspnoea  or  difficulty  of  breathing,  as  indicated  by  the 
respiratoiy  movements ;  which,  at  first  short  and  rapid,  soon  become 
deep,  forcible,  and  prolonged,  wdth  a  gTadually  widening  interval  be- 
tween them,  until  just  before  they  entirely  cease,  when  they  again 
diminish  in  force  and  duration.  The  circulation  of  blood  undergoes 
concurrent  changes  ;  the  heart's  action,  at  first  accelerated,  in  a  few 
seconds  becomes  slow,  laboured,  and  feeble,  till  the  pulse  ceases  to  be 
perceptible  at  the  wrist.  The  heart,  how^ever,  still  beats,  audibly  to 
the  ear,  and  palpably  to  the  hand,  applied  to  the  chest ;  this  action 
gradually  becomes  less  and  less  distinct,  till  it  entirely  stops  at  a 
period  within  ten  minutes  after  the  first  interruption  to  the  respira- 
tion. The  period  that  elapses  between  the  last  respiratory  effort 
and  the  cessation  of  the  laeart's  action,  varies  from  two  to  four 
minutes.  Cerebral  symptoms  accompany  the  circulatory  changes, 
and  in  somewhat  the  following  order: — a  sensation  of  fulness  in 
the  head,  and  giddiness,  singing  in  the  ears,  and  flashes  of  light 
dancing  before  the  eyes  ;  then  follow  pleasing,  almost  voluptuous 
dreams,  which  soon  fade  away  into  insensibility  and  unconsciousness, 
speedily  succeeded  by  convulsions.  The  appearances  of  the  person 
undergoing  asphyxia  are  peculiar ;  an  extremely  anxious  expression 
of  countenance,  blueness  of  the  lips,  starting  of  the  eyeballs,  dis- 
tension of  the  vessels  of  the  face,  head,  and  neck,  frothy  mucus,  occa- 
sionally  sanguineous,  about   the  mouth,   invoKintary  passage   of  the 


ASPHYXIA.  429 

faeces  and  urine,  and  sometimes  an  emission  of  semen  with  or  -without 
erection. 

All  the  symptoms  are  modified  and  proceed  more  or  less  rapidly, 
according  to  the  cause  of  asphyxia. 

Po7-t-Mortevi  Appearances. — -The  external  appearances  depend  on  the 
period  after  death, — in  the  course  of  twelve  hours,  any  characteristic 
appeai-ances  will  mostly  have  passed  off  ;  and  they  are  modified  by  the 
cause  of  fatal  asphyxia.  At  an  early  period, — within  three  or  four 
hours  after  death, — lividity  of  the  lips,  with  oozing  froth,  and  perhaps 
slightly  sanguineoiis  mucus,  are  conspicuous  ;  lividity  and  swelling  of 
the  tongue,  which  presents  impressions  of  the  teeth  ujDon  its  margin, 
may  also  he  observable ;  the  eyelids  are  half  open,  and  the  pupils 
dilated ;  but  the  countenance  is  generally  placid  and  pallid,  or  faintly 
livid.  These  appearances,  however,  resemble  the  facial  aspect  of  death 
from  epilepsy  ;  or  they  may,  in  pai't,  proceed  from  heart-disease,  con- 
cussion of  the  brain,  and  perhaps  other  causes  of  death.  Rigor  mortis 
sets  in  early,  and  particularly  after  droioning  in  ice-cold  water.  The 
hands  are  clenched,  sometimes  so  firmly  in  the  drowned  as  to  be  opened 
only  by  gi'cat  force,  even  to  cause  fracture  of  the  finger-bones.  Death 
resulting  from  asphyxia  mechanically  induced,  usually  leaves  some 
marks  of  violence,  such  as  ecchymosis  or  laceration  at  the  seat  of 
injury.  There  may  be  the  mark  of  a  cord  upon  the  neck  after  hanging, 
or  of  fingers  on  the  neck  after  throttling;  the  hyoid  bone  also  is  some- 
times fractured,  or  the  cartilages  of  the  larynx  are  dislocated.  The 
internal  appearances  consist  chiefly  of  venous  congestion  of  certain 
organs,  with  a  proportionally  ansemic  condition  of  other  organs.  The 
heart  and  great  vessels  are  greatly  engorged  with  black  blood,  on  the 
right  side;  the  left  side  of  the  organ  is  generally  empty,  or  contains 
venous  blood  as  on  the  right  side.  The  blood  throughout  the  body  has 
a  venous  tint,  and  is  sometimes  found  in  a  fluid  state.  The  portal 
system  is  much  engorged,  involving,  therefore,  the  liver  and  spleen. 
The  kidneys  partake  of  the  general  venous  congestion.  The  lungs  are 
not  so  entirely  nor  invariably  congested  as  has  been  asserted  in  most 
works ;  and  the  brain — according  to  the  results  of  experiments  on 
animals,  by  Ackermann — is  always  in  an  ansemic  condition  ;  the  cere- 
bral vessels  becoming  congested  merely  as  the  mechanical  result  of  the 
post-mortem  distribution  of  the  blood,  in  consequence  of  a  dependent 
position  of  the  head.  Extravasations  of  blood  within  the  cranium 
occasionally  result  from  injury  to  the  head  in  the  mode  of  death. 

Death  by  drowning  is  distinguished  by  one  peculiarity  in  the  state 
of  the  air-passages  and  lungs  ;  these  organs  contain  water,  or  other 
foreign  matter,  as  mud,  duckweed,  etc.  ;  there  being"  no  exclusion  of 
foreign  matter  by  spasm  of  the  glottis,  as  was  formerly  supposed. 
This  admission  of  foreign  matter  is  established  by  the  observations  of 
the  Committee  of  Inquiry  appointed  by  the  Royal  Medico- Chirurgical 
Society,  and  whose  report  appeared  in  the  Transactions,  1862. 

The  causes  of  asphyxia  may  be  arranged  under  four  general  heads  : 

(1)  A  mechanical  impediment  to  the  entrance  of  air  into  the  lungs ; 

(2)  drowning ;  (3)  the  absence  of  oxygen  in  the  respired  gas ;  (4) 
inhalation  of  a  toxic  vapour,  associated  with  an  absence  of  ox:ygen. 
The  following  tabulated  view,  by  Dr.  Greorge  Harley,  presents  at  a 
glance  a  very  useful  enumeration  of  the  particular  causes  of  asphyxia, 
comprised  under  each  of  these  general  modes  of  causation  : — 
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'Accident 


1st.  Mechanical 
rmpedimentto 
the  Entrance 
of  Air  into  the 
Lunprs. 


Asphyxia  may  arise  from  — 

/  Pressure  on  the  trunk  preventing  the 
expansion  of  the  chest ;  throttling  ;  garot- 
ting  ;  strangulation  by  a  cord  ;  hanging  : 
smothering,  by  covering  the  mouth  and 
nostrils,  imbedding  the  face  in  earth, 
feathers, wool,  etc.  ;  paralysis  of  the  respi- 
ratory muscles  from  injury  to  the  spinal 
cord,  or  to  the  base  of  the  brain  ;  double 
penetrating  wound  of  the  chest,  admitting 
''air. 


External. 


Choking  from  a  morsel  of  food  or  other 
[silbstance  blocking  np  the  fauces  ;  plug- 
Tnternal.  ^ging  of  the  trachea  by  a  cherry-stone  or 
\  other  substance;  constriction  of  the  fauces 
(and  injury  to  the  glottis  from  application 
^of  corrosive  and  irritating  fluids. 


E.vterual. 


f     Pressui 
Irism  or  o 


essure  on  the  trachea  from  an  aneu- 
ther  tuuiour. 


.    Disease. 


Internctl. 


2nd.   browning 


'  (Edema  of  the  glottis;  tumour  on  or 
about  the  vocal  cords  ;  false  membrane 
blocking  up  the  air-passages,  as  in  diph- 
theria or  croup  ;  bursting  of  an  abscess  or 
aneurism  into  the  trachea  ;  double  pneu- 
monia  or  pleurisy  ;  accumulation  of  mucus 
in  the  bronchial  tubes  ;  apoplexy  at  the 
ba,se  of  the  brain  or  in  the  medulla  oblon- 
gata, causing  paralysis  of  the  pneumo- 
\gastricj  aud  of  the  respiratory  muscles. 

(     In    any  liquid    of   whatever  nature — 
\water,  wine,  beer,  or  brine. 


4th.  Inhalation  of 
a  toxic  gas  or 
vapour. 


3rd.  Absence  of  Oxygen  in  the  respiredf     Inhalation  of  pure  nitrogen,  hydrogen, 
gases  \or  any  other  innocuous  gas. 

/     Carbonic  acidj  carbonic  oxide,  coal-gas, 

_        1  •  1     1     i.1.    •    [  choke-damp,  ammonia,  chlorine,    sulphu- 
fln  which  death    is  l      , ,    ,  ,     ,^  .       i.^.    -,  Z    t 

,  ^    1  retted  hydrogen,  arseumretted  hydrogen, 

erroneously     at-  1      ,.  -'     ,,°-,       ,     ^  it, 

'      ,    .,     ,    1    /      .       <  antimonuretted       hydrogen,      sulphurous 
1      tnbuted    to   As-   j      .-,      •.  -n   i   'i  ■/ 

I        ,       .  i  acid,  nitrous  acid,  hydrocyanic  acid, vapour 

'     ^'  y-'i' •  r  of  chloroform,  ether,  amylene,  or  any  other 

\  volatile  product. 

Treatment, — The  primary  iudication  is  to  arterialize  or  oxygenate 
the  blood  as  soon  as  possible  ;  this  implying  the  restoration  of  respira- 
tion, and  circulation — by  certain  resources — any  adverse  condition 
having  been  previously  removed. 

Artificial  Respiration. — ^This  may  be  effected  by  various  apparatus- 
less  means,  and  which,  therefore,  are  always  applicable. 

(1.)  By  simultaneous  pressure  on  the  abdomen  and  thorax,  alter- 
nated Avith  relaxation,  twenty  or  thirty  times  per  minute.  The  com- 
pression should  be  made  over  the  lower  part  of  the  sternum  and  upper 
and  middle  part  of  the  abdomen,  so  as  to  partially  expel  the  air  from 
the  thorax,  without  allowing  any  counteractive  effect  by  descent  of  the 
diaphragm  ;  the  resilience  of  the  thoracic  walls  enables  the  air  to  rush 
into  the  lungs,  and  then  compression  is  repeated.  If  food  be  forced 
np  from  the  stomach,  the  patient  should  be  placed  on  his  face  for  a 
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few  seconds,  while  any  such  matter  is  expelled,  lest  it  pass  into  the 
windpipe. 

Howard's  method  of  compression  is  applied  onlj  to  the  thorax. 
It  consists  in  the  observance  of  two  rules,  the  first  relating  exclusively 
to  asphyxia  from  drowning.  (1)  "  To  drain  oif  water  from  the  chest 
and  stomach.  Instantly  strip  the  patient  to  the  waist.  Place  him 
face  downwards,  the  pit  of  the  stomach  being  raised  above  the  level 
of  the  mouth  by  a  large,  hard  roll  of  clothing  beneath  it.  Throw  your 
weight  forcibly  two  or  three  times,  for  a  moment  or  two,  upon  the 
patient's  back,  over  the  roll,  so  as  to  press  all  fluids  out  of  the  mouth." 
(2)  "  To  perform  Artificial  Breathing.  Quickly  turn  the  patient 
upon  his  back,  the  roll  of  clothing  being  so  placed  beneath  as  to  make 
the  breast-bone  the  highest  part  of  the  body.  Kneel  beside  or  astride 
the  patient's  hips.  Grasp  the  front  part  of  the  chest  on  either  side 
of  the  pit  of  the  stomach,  resting  your  fingers  along  the  spaces  be- 
tween the  short  ribs.  Brace  your  elbows  against  your  sides,  and, 
steadily  grasping  and  pressing  forwards  and  upwards,  throw  your 
whole  weight  upon  the  chest,  gradually  increasing  the  pressure  while 
you  can  count  one,  two,  three.  Then,  suddenly  let  go  with  a  final 
push,  which  springs  you  back  to  your  first  position.  Rest  erect  upon 
your  knee  while  you  can  count  one,  two  ;  then  make  pressiire  again 
as  before,  repeating  the  entire  motions  at  first  about  four  or  five  times 
a  minute,  gradually  increasing  to  about  ten  or  twelve  times.  Use  the 
same  regularity  as  in  blowing  bellows.  If  another  person  be  present, 
let  him  with  one  hand,  by  means  of  a  dry  piece  of  linen,  hold  the  tip 
of  the  tongue  out  of  one  corner  of  the  mouth,  and  with  the  other  hand 
gTasp  the  wrists  and  pin  them  to  the  ground  above  the  patient's  head." 
This  method  of  artificial  respiration,  as  devised  by  Dr.  Benjamin 
Howard,  of  IS^ew  York,  is  sanctioned  by  the  American  Government. 
The  compression  would  appear,  hoAvever,  to  be  unnecessarily  forcible, 
and  if  the  operator  be  a  weighty  man,  there  might  be  some  risk  of 
damaging  the  livei', — an  organ  liable  to  rupture,  especially  when  the 
patient  happens  to  be  the  subject  of  hepatic  disease. 

(2.)  Marshall  Hall's  method — or  the  "  ready  method  " — consists  in 
laying  the  patient  on  his  face,  with  the  right  arm  bent  under  his  fore- 
head ;  being  so  held  by  an  assistant,  to  prevent  any  obstruction  to  the 
mouth,  which  should  be  seen  to  be  open,  and  cleared  out  of  any  dirt  or 
mucus.  Then,  the  operator,  standing  over  the  back  and  grasping  the 
left  shoulder  and  hip,  turns  the  body  half-way  backwards,  and  then 
forwards  again  on  to  the  face ;  thus  to  and  fro,  pausing  in  each  posi- 
tion for  about  two  seconds,  so  as  to  make  about  fifteen  such  complete 
movements  per  minute.  This  method  has  been  largely  practised,  and 
has  proved  very  successfiil  in  restoring  respiration.  Yet  its  efficacy 
was  not  so  favourably  reported  by  the  Committee  of  the  Royal 
Medico-Chirurgical  Society,  the  whole  amount  of  exchange  of  air 
sometimes  not  exceeding  a  few  cubic  inches,  and  never  exceeding 
fifteen  cubic  inches. 

(3.)  Silvester  s  method — or  the  "  physiological  method  " — consists  in 
the  imitation  of  the  natui-al  action,  as  during  deep  inspiration,  of  the 
pectoral  and  other  muscles  passing  from  the  shouldei^s  to  the  walls  of 
the  chest.  Inspiration  is  imitated  by  slowly  extending  the  arms  up- 
wards by  the  sides  of  the  head  until  the  elbows  nearly  touch  each 
other  (Fig.  795)  ;  expiration  is  then  performed  by  simply  restoring 
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the  arms  to  thv  sidi's  of  the  cliest,  and  pressing  them  against  it,  oi- 
pressure  on  the  lower  part  of  the  sternum  will  have  the  same  effect 


Fig. 795 


and  more  readily  than  lateral  pressure  with  the  arms  (Fig.  79G).  This 
method  seems  superior  to  Marshall  Hall's  in  two  important  elements  : 
t\ie  first  step  in  the  restoration  of  breathing  is  a  movement  of  expan- 
sion to  a  chest  already  in  a  state  of  expiration  ;  and  both  sides  of  the 
chest  are  left  uncompressed  and  free  to  expand.     The  quantity  of  air 

Fig.  796. 


thus  exchanged  often  exceeds  thirty  cubic  inches,  and  in  one  instance 
amounted  to  fifty  cubic  inches. 

The  circulation. —  Restoration  of  this  function  is  partly  affected  by 
that  of  respiration — by  arterialization  of  the  blood  and  the  respiratory 
movements.  But  certain  special  means  of  stimulation  should  also  be 
resorted  to ;    such  are  warm  frictions  all   over  the  body,  and   more 


INJURIES    OF    PHARYNX   AND    (ESOPHAGUS.  433 

especially  of  tlie  limbs ;  warm  coffee  or  tea,  and  brandy,  when  the 
patient  can  swallow,  should  be  administered,  or  previously  by  the 
stomach-pump,  and  stimulant  enemata ;  a  warm  bath,  not  above  106° 
Fahr.,  will  also  be  requisite,  when  the  temperature  of  the  body  is  much 
reduced,  as  by  drowning'  in  the  winter  season.  Artificial  respiration 
by  pressure  can  be  readily  applied  while  the  body  is  in  the  bath. 

As  soon  as  the  natural  respiratory  movements  recommence,  arti- 
ficial respiration  may  be  discontinned,  or  renewed  only  to  aid  the 
efforts  when  feeble  and  imperfect. 

Treatment  after  Natural  Respiration. — The  following  directions  are 
appended  by  Dr.  Harley : — (1.)  Give  the  patient  some  warm  nutri- 
ment, to  which  a  small  quantity  of  stimulant  is  added ;  beef-tea, 
chicken-soup,  coffee,  or  tea  with,  one  or  two  tablespoonf uls  of  brandy. 
(2.)  Put  bim  into  a  well-aired  bed,  with  hot  bottles  to  bis  feet,  and 
encourage  sleep.  (3.)  Let  him  be  carefully  watched  during  sleep  in 
case  of  secondary  apncea  ;  at  the  slightest  symptom  of  whicb  let  gentle 
frictions  and,  if  necessary,  artificial  respiration  be  again  had  recourse 
to.  Grive  volatile  stimulants,  such  as  the  spiritus  ammoniae  aromaticus, 
or  sp.  £etheris  nitrici. 

In  the  case  of  the  drowned,  the  following  might  be  said  to  be  the 
four  golden  rules  of  treatment : — (1.)  Empty  the  air-passages  of  all 
the  water  and  frothy  mucus  they  may  chance  to  contain,  by  holding 
the  legs  and  trunk  higher  than  the  head.  (2.)  Wipe  the  mouth  and 
nostrils  dry.  (3.)  Draw  forward  the  tongue.  (4.)  Use  artificial 
respiration. 

Pharynx  and  0]sophagu's. —  Wounds  of  the  gullet  occur,  most  fre- 
quently, in  connection  with  cut  throat,  as  a  complication  of  this  form 
of  injury. 

Foreign  Bodies. — Various  substances  are  liable  to  become  impacted 
in  the  pharynx  or  oesophagus ;  some  of  which  obstruct  the  passage  by 
their  size,  as  a  lump  of  meat ;  others  impinging,  by  their  pointed 
shape,  as  a  fish-bone,  or  owing  to  their  irregular  form,  as  a  set  of 
artificial  teeth,  which,  in  more  than  one  case,  has  been  dislodged  into 
the  gullet.  The  former  substances  stick  either  in  the  pharynx,  about 
opposite  the  larynx,  where  the  tube  is  narrowed  at  the  commencement 
of  the  oesophagus ;  or,  low  down  towards  the  cardiac  orifice  of  the 
stomach. 

The  symptoms  are  those  of  choking  and  suffocative  cough,  with 
turgidity  and  blueness  of  the  face ;  and  the  foreign  body  can  probably 
be  felt  on  introducing  the  finger  into  the  pharynx.  If  unremoved, 
asphyxia  may  soon  prove  fatal.  Low  down  in  the  oesophagus  a  similar 
obstruction  produces  equal  difficulty  in  the  passage  of  anything  swal- 
lowed, though  not  any  difficulty  in  the  act  of  deglutition  itself,  and 
a  sense  of  oppression  with  pain  about  the  top  of  the  sternum ;  but  the 
degree  of  actual  suffocation  will  depend  on  the  pressure  of  the  im- 
pacted body  on  the  trachea.  The  substance  can  be  detected  by  the 
introduction  of  an  oiled  probang,  carefully  passed  down  to  the  seat  of 
obstruction. 

Small  pointed  bodies  commonly  lodge  in  some  fold  of  mucous  mem- 
brane, behind  the  root  of  the  tongue,  between  it  and  the  epiglottis,  or 
in  the  sides  of  the  pharynx.  Any  substance  so  placed  is  felt  by  the 
individual,  more  particulai'ly  in  the  act  of  swallowing;  and  it  may, 
perhaps,  be  seen,  or  felt  with  the  finger.  Laryngoscopic  examination 
VOL.  II.  2    F 
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may  be  available  for  the  detection  of  a  foi-eign  body  situated  high  up 
in.  the  oesophagus. 

Complications  and  Consequences. — Rupture  of  the  gullet  has  been 
produced,  either  by  the  violence  of  impaction,  or  in  consequence  of 
ulceration  with  the  formation  of  abscess  in  the  cellular  texture  around 
the  tube.  Fatal  haemorrhage  also  has  ensued.  In  a  remarkable  case, 
at  the  University  College  Hospital,  many  years  since,  a  street- juggler 
passed,  as  usual,  a  long,  round-ended  sword  down  his  throat ;  when  he 
suddenly  sprang  into  the  air  and  fell  in  a  state  of  collapse.  In  this 
state  I  saw  hira,  on  being  brought  to  the  Hospital ;  a  loose  emphy- 
sematous crackling  could  be  distinctly  heard,  and  even  felt,  under  the 
sternum  in  the  anterior  mediastinum,  during  each  hurried  respii'ation. 
The  poor  fellow  soon  died,  when  it  was  found  that  the  sword  had 
obliquely  perforated  the  oesophagus  and  pericardium  at  the  base  of  the 
heart.  As  assistant  cui^ator  of  the  Museum  at  that  time,  it  became 
my  duty  to  make  a  preparation  of  this  interesting  specimen,  which, 
with  the  sword  placed  by  its  side  in  a  long  glass  jar,  is  preserved  in 
the  Museum. 

Treatment. — The  foreign  body  impacted,  must  either  be  extracted 
or  pushed  down  into  the  stomach  ;  but  which  of  these  two  proceedings 
may  be  proper  will  depend  on  the  situation  and  nature  of  the  substance. 
In  the  pharynx,  any  kind  of  foreign  body  should  be  extracted,  if 
possible.     The  patient  being  seated,  with  his  head  thrown  back  and 
mouth  wide  open,  the  Surgeon  introduces  his  forefinger  straight  into 
the  pharynx,  and  searching  for  the  substance,  hooks 
Fig.  797.  it  up  with  his  finger,  or  by  a  hook-probang,  or  removes 

it  with  curved  forceps  guided  by  the  finger.  A 
pointed  foreign  body,  as  a  fish-bone  or  a  pin,  must 
be  withdi'awn  very  carefully,  lest  it  lacerate  the 
pharynx.  When  any  such  body  has  been  removed, 
a  pricking  sensation  will  still  be  experienced  by  the 
patient  for  a  while.  A  digestible  substance,  as  a 
lump  of  meat,  might  be  pushed  down,  through  the 
oesophagus,  into  the  stomach,  by  means  of  a  sponge- 
headed  probang'  with  spring- expanding  shaft,  A  B 
(Fig.  797),  Low  down  in  the  cesojjJiagus,  an  impacted 
foreign  body  may  commonly  be  pushed  into  the 
stomach  in  like  manner ;  or,  perchance,  by  directing 
the  patient  to  swallow  a  large  mouthful  of  bread. 
But  a  rough  substance,  which  would  thus  rupture 
the  oesophagus,  or  one  of  a  metallic  or  other  kind 
uusuited  to  the  stomach,  as  a  half-crown,  had  better 
be  drawn  up  gradually  by  the  hook-probang  (Fig. 
798)  or  by  forceps.  Sometimes,  an  emetic  will 
succeed  in  dislodging  and  ejecting  the  substance ;  or  it  has  been  dis- 
solved, as  in  the  case  of  a  chicken-bone,  by  swallowing  large  quantities 
of  dilute  acid.  This,  however,  is  obviously  an  objectionable  proceeding. 
The  sensation  as  of  a  foreign  body  remaining  for  some  time,  after  its 
removal,  must  not  mislead  the  Surgeon — provided  that  the  patient 
has  a  free  passage  in  swallowing. 

All  other  means  having  failed,  pliaryng atomy  or  cesopTiagotomy  must 
be  resorted  to  for  the  extraction  of  'the  impacted  substance. 

Asphyxia  may  be  so  urgent  that  it  will  be  absolutely  necessary  to 
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Fig.  798. 


perform,  tracheotomy,  before  attempting  to  remove  the  foreign  body 

from  tbe  oesophagus.     Grenerallj,  however,  the  attempt  may  be  made 

at  once  ;  and  thus  I  succeeded  instantly  in  pushing  a  lump  of  gristly 

steak   into   the   stomach  of 

an  elderly  lady,  who  lay  back 

on  a  sofa  gasping  for  breath, 

and   was    already   black  in 

the  face. 

Phaetitgotomt  asd  CEso- 

PHAGOTOMT.  —  These    opera- 
tions consist  in  opening  the 

gullet  at  one  or  other  part ; 

either  for  the  removal  of  an 

impacted   foreign   body,   or 

occasionally,  in  stricture,  for 

the    purpose   of    conveying 

food  into  the  stomach. 

The  left  side  of  the  neck 

is     usually    selected  ;     the 

CBSophagus,  inclining  rather 

to  this  side,  is  there  more 

accessible.     An   incision    is 

made  of  sufficient  length  along  the  anterior  border  of  the  sterno-mastoid 

muscle,  betwixt  it  and  the  trachea.     The  skin,  platysma,  and  cervical 

fascia  having  been  divided,  the  dissection  is  carried  directly  backwards, 
avoiding  the  carotid  sheath  and  larynx  or  trachea.  The  omo-hyoid 
muscle  may  be  divided,  but  the  thyroid  arteries  should,  if  possible,  be 
avoided  in  this  deep  dissection.  Having  reached  the  pharynx  or 
oesophagus,  a  bougie,  sound  or  catheter,  had  better  be  passed  through 
the  mouth  into  the  cavity,  and  made  to  project  as  a  guide  on  which  to 
cut  the  opening  into  the  gullet.  Or  the  prominence  of  a  foreign  body 
may  indicate  the  spot  for  incision.  The  aperture  may  then  be  en- 
larged, either  by  dilatation  with  forceps,  or  by  further  incision  with  a 
blunt-pointed  bistoury,  to  an  extent  sufficient  for  the  extraction  of  the 
foreign  substance,  or  for  the  introduction  of  a  feeding-tube. 

Use  of  the  Stomach-Pump. — This  apparatus  is  more  often  used 
for  evacuating  the  stomach  in  cases  of  poisoning,  than  for  the  admin- 
istration of  liquid  nutriment.  A  gag,  with  a  hole  in  it,  having  been 
placed  between  the  jaws  of  the  patient's  mouth,  for  the  easy  passage 
of  a  flexible  tube  without  compression  by  the  teeth,  the  tube  is  intro- 
duced through  the  gag,  and  passed  cautiously  down  the  hack  of  the 
pharynx,  thus  avoiding  the  rima  glottidis,  and  thence  down  the 
oesophagus  into  the  stomach.  For  children,  an  elastic  catheter  of  large 
size  may  be  used.  Having  then  attached  the  tube  to  the  nozzle  of 
the  pump,  or  the  catheter  being  connected  by  a  piece  of  india-rubber 
tubing,  the  stomach  is  injected  moderately  full  with  warm  water 
by  working  the  pump,  a  pint  or  two  being  thrown  in  ;  then,  reversing 
the  action  of  the  instrument,  the  water  or  admixture  with  the  con- 
tents of  the  stomach  is  pumped  up  again.  If  the  aperture  in  the 
tube  become  stopped  up  with  undigested  food,  the  action  of  the  pump 
should  be  reversed  sharply,  to  clear  the  passage ;  or,  this  failing,  the 
tube  must  be  withdrawn,  washed  out,  and  repassed  into  the  stomach. 
Care  must  be  observed  not  to  withdraw  the  whole  quantity  of  water 
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injected,  lest  the  mucous  membrane  of  the  stomach  be  sucked  up  into 
the  apertures  of  the  tube,  as  would  happen  if  the  stomach  were  empty. 
Water  should  be  thrown  in  and  pumped  out,  until  it  returns  colourless 
and  the  stomach  is  thus  completely  washed  out.  Emetics  are  generally 
preferable  to  this  mechanical  mode  of  emptying  the  stomach,  when- 
ever vomiting  can  be  excited,  assisted  by  freely  swallowing  diluents. 

For  the  administration  of  liquid  food,  the  stomach-pump  may  be 
employed  in  like  manner,  only  that  the  fluid  is  simply  injected  and 
not  withdrawn. 


CHAPTER   L.* 

DISEASES   OF   PHARYNX   AND    (ESOPHAGUS,    LARYNX   AND    TRACHEA. 

Fauces. — Tonsils  and  Uvula. — Tonsillitis. — Acute  inflammation  of 
the  tonsils  is  denoted  by  diffused  redness  and  rapid  swelling  of  these 
glands,  which  may  almost  meet,  leaving  only  a  chink  between  them. 
Commonly  only  one  tonsil  is  affected.  Pain,  at  first  not  acute,  but 
i-ather  as  if  the  part  had  been  bruised,  is  diffused  over  the  back  of  the 
mouth  and  much  increased  by  any  attempt  at  swallowing  ;  tenderness 
also  is  felt  in  the  side  of  the  neck  and  under  the  angle  of  the  jaw. 
The  saliva  accumulates  in  the  mouth  and  dribbles  away,  the  patient 
holding  his  mouth  slightly  open  as  if  to  relieve  the  sense  of  strangu- 
lation, and  speaking  with  a  thick  nasal  voice.  The  tongue  is  loaded 
with  a  creamy  fur,  and  the  breath  fetid ;  there  is  considerable 
throbbing  headache,  and  rather  sharp  fever.  The  state  of  the  tonsils 
is  readily  seen  on  opening  the  mouth,  by  slightly  depressing  the 
tongue  with  the  finger,  or  with,  a  wooden  pen-holder  or  pencil. 

The  cause  of  acute  tonsillitis  seems  to  be  exposure  to  cold  in  con- 
junction with  some  constitu.tionally  disordered  state  of  health,  espe- 
cially the  strumous  dyscrasia.  Gout  and  rheumatism  have  some  influ- 
ence in  predisposing  to  tonsillitis,  but  the  malady  is  essentially  an 
affection  of  youth,  a  great  majority  of  the  cases  occurring  from  the 
age  of  puberty  to  the  twenty-fifth,  year.  On  the  other  hand,  tonsillitis 
is  excessively  rare  after  fifty.  As  one  tonsil  recovers  from  the  inflam- 
mation, the  other  often  becomes  affected.  The  individual  is  some- 
times subject  to  recurring  tonsillitis,  at  intervals  of  a  few  months. 

The  inflammation  terminates  in  resolution,  or  in  adults  not  unfre- 
quently  in  abscess ;  but  suppuration  is  rare  in  childhood,  apart  from 
scarlet  fever. 

Treatment.— ^In  a  majority  of  cases  the  internal  administration  of 
guaiacum,  given  opportunely  at  the  outset  of  the  disease,  cuts  short 
the  crescent  inflammation.  It  is  useless,  however,  to  exhibit  that 
drug  later  than  twenty-four  hours  after  the  commencement  of  the 
local  symptoms,  as  its  specific  action  cannot  then  be  exerted.  Local 
measui-es  consist  in  hot  fomentations  or  a  mustard  poultice  from  ear 
to  ear,  and  sucking  small  pieces  of  ice.  Any  unfavourable  constitu- 
tional state  of  the  general  health  must  be  rectified,  and  without  much 
*  Eevised  and  much  enlarged  by  Morell  Mackenzie,  M.D. 
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loweriog  treatment.  Abscess  shoxild  be  opened  early, — as  soon  as 
flnctnation  can  be  detected  ;  and  carefully,  with  a  knife  of  limited 
cutting  edge.  In  puncturing  tbe  abscess,  the  edge  should  be  turned 
towards  the  middle  line,  never  outwards, — thus  to  avoid  the  risk  of 
wounding  the  internal  carotid  artery.  The  relief  obtained  is  very 
great,  and  the  inflammation  soon  subsides,  generally,  however,  leaving 
the  patient  much  pulled  down,  notwithstanding  the  shortness  of  the 
illness. 

Chroxic  Enlargement  of  the  Tonsil. — Sometimes  resulting  from 
repeated  inflammation,  this  hypertrophied  condition  of  the  tonsil  more 
often  occurs  in  children  of  a  scrofulous  constitution  without  previous 
phlegmon.  Insidious  and  painless,  the  enlargement  iisually  produces 
no  other  symptoms  than  those  arising  fi'om  the  mechanical  occlusion 
caused  by  the  hypertrophied  tonsils.  Hence  some  difficulty  of  swallow- 
ing and  breathing,  the  child  snoring  at  night,  and  awaking  in  alarm. 
The  voice  is  also  muffled,  and  there  is  more  or  less  "  throat-deafness  " 
from  other  associated  causes.  Occasionally  the  hypertrophy  attains  such 
an  extent  that  the  pharynx  is  almost  occluded,  and  respiration  is 
carried  on  ineSiciently,  and  with  considerable  effort.  As  a  result 
of  this  state  of  things,  after  a  time,  contraction  of  the  chest-walls 
sometimes  takes  place,  and  a  permanent  diminution  in  the  capacity 
of  the  thorax  becomes  established.  In  some  cases  the  tonsils  are 
very  much  diseased,  and  the  retained  secretions  become  decomposed, 
so  that  they  communicate  great  foetor  to  the  breath,  and  doubtless 
also  exercise  a  pernicious  influence  on  the  general  health,  by  con- 
taminating' the  air  which  passes  over  them  during'  inspiration. 

Superficial  ulceration  sometimes  supervenes  from  time  to  time, 
and  acute  inflammation  frequently  occurs.  The  abnormal  seci-etions 
may  become  inspissated  and  hardened,  so  as  to  form  veritable  calculous 
concretions. 

Treatment. — Constitutional  measures  are  of  great  importance.  A 
general  tonic  plan  of  treatment,  in  the  form  of  steel  wine  or  the 
other  preparations  of  iron,  bark,  cod-liver  oil,  and  a  nutritious,  well- 
regulated  diet,  should  be  carried  out.  Sea-bathing  is  often  most 
advantageous.  Stimulating  applications  of  nitrate  of  silver  or  iodine, 
though  often  employed,  can  scarcely  affect  the  condensed  areolar  or 
fibrous  tissue  of  which  the  enlarged  mass  consists.  In  order  to  effect 
any  good,  a  caustic  sufficiently  strong  to  destroy  to  some  depth  the 
part  to  which  it  is  applied  must  be  used.  London  paste  (a  combina- 
tion of  caustic  soda  and  unslaked  lime)  is  very  efficient  for  reducing 
the  hypertrophy.  It  is  sold  as  a  powder,  which  is  moistened  with  a 
little  water  and  rubbed  up  to  a  creamy  consistence  when  about  to  be 
employed.  It  should  be  applied  to  small  patches  of  the  diseased 
tonsil,  or  pushed  into  tbe  openings  of  the  lacunge  by  the  aid  of  a  hard 
pen-holder,  pared  down  at  one  end,  so  as  to  form  a  broad  flat  extremity, 
or  a  fine  point  according  to  circumstances.  Immediately  afterwards 
the  application  should  be  washed  off  by  cold-water  gargling.  In  this 
way  successive  layers  of  the  diseased  glands,  of  considerable  thick- 
ness, can  be  gradually  destroyed. 

Excision  of  the  tonsil  is  the  most  efficient  local  remedy,  but  it 
should  be  reserved  for  an  extreme  state  of  chronic  enlargement,  when 
any  of  the  already  mentioned  symptoms  threaten  to  be  detrimental 
to  the  general  health.     The  mouth  being  kept  widely  open  and  the 
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tongue  gently  depressed,  the  tonsil  may  be  seized  with  a  vulsellum, 
but  not  drawn  out  of  its  bed,  and  a  sufficient  quantity  removed  with 
a  protected,  blunt-pointed  bistoury,  or  the  same  partial  excision 
can  be  performed  by  means  of  a  guillotine  or  tonsillotome.  This 
instrument,  of  which  there  are  two  forms,  was  invented  in  America 
about  half  a  century  ago,  but  has  since  undergone  some  modifi- 
cations. In  Physick's  tonsillotome,  the  tonsil  is  encircled  by  a  strong 
rim  of  metal,  and  a  broad  blade  with  a  curved  cutting  edge  is  then 
pressed  down  against  it  with  the  thumb  (Fig.  799).     In  Fahnestock's 

Fig.  799.* 


instrument  the  excision  is  performed  by  a  ring  of  steel  sharpened  on 
the  internal  circumference,  which,  when  it  encloses  the  tonsil,  is  drawn 
forwards  towards  the  operator.  Moreover,  this  guillotine  is  provided 
with  two  or  three  prongs,  which  transfix  and  steady  the  gland  during 
the  operation.  Physick's  tonsillotome  can  be  used  readily  with  one 
hand,  whilst  the  other  hand  is  applied  under  the  angle  of  the  jaw,  so 
as  to  press  the  tonsil  into  the  instrument.  With  the  aid  of  two  instru- 
ments, one  for  the  right  and  the  other  for  the  left  side,  the  removal 
of  both  tonsils  is  the  work  of  a  few  seconds.  The  tonsil-guillotine 
*  Physick's  tonsillotome  as  modified  by  Mackenzie. 
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is  made  in  three  sizes,  as,  unless  it  fits  the  tonsil  with  some  accuracy, 
the  gland  is  liable  to  be  pushed  on  one  side,  instead  of  being  cut 
through  or  transfixed,  by  the  knife  or  prongs.  I  prefer  the  tonsillo- 
tome  to  the  bistoury,  especially  for  children,  as  it  is  a  steadier  mode 
of  excision.  This  instrument  can  be  used  by  the  operator  standing 
in  front  of  the  patient,  for  the  excision  of  either  tonsil ;  whereas,  in 
removing  the  right  tonsil  with  the  bistoury  and  vulsellum,  the  operator 
must  stand  over  the  patient  from  behind,  unless  he  be  perfectly 
ambidextrous.  Both  tonsils  may  be  operated  on  at  the  same  sitting. 
A  very  efficient  plan  of  arresting  the  hgemorrhage,  if  it  be  at  all 
excessive,  is  to  make  some  tannic  and  gallic  acid  (three  parts  of  the 
former  to  one  of  the  latter)  into  a  thick  paste  with  water,  and  to  let 
the  patient  swallow  about  a  teaspoonful  of  the  mixture.  In  the  act 
of  deglutition  the  styptic  is  forced  into  the  interstices  of  the  cut 
surface  of  the  tonsil,  and  the  bleeding  ceases  at  once. 

Elongation  or  Relaxation  op  the  Uvula. — Thickening,  without 
elongation,  of  the  uvula  sometimes  occurs  ;  but  an  elongation  or  relax- 
ation without  thickening  is  the  more  common  state.  It  appears  to 
consist  of  an  excess  of  mucous  membrane,  the  azygos  muscle  not 
participating  in  the  hypertrophy.  The  membrane  may  extend  an  inch 
beyond  the  extremity  of  the  muscle,  hanging  down  as  a  thin,  narrow 
slip  of  this  tissue,  with  a  pointed  extremity.  When  of  this  length, 
it  touches  the  back  of  the  tongue  or  even  the  epiglottis.  Constant 
irritation  occasions  a  spasmodic  cough,  while  the  tickling  sensation 
may  excite  nausea  or  even  vomiting.  The  patient's  life  is  sometimes 
thus  rendered  quite  miserable. 

The  cause  of  this  hypertrophy  generally  seems  to  be  chronic  catarrh, 
or  an  habitual  over-exertion  of  the  voice.  Hence  its  elongation  is 
not  uncommon  among  clergymen  and  public  speakers.  The  affection 
often  occurs  in  persons  of  a  gouty  diathesis. 

Treatment. — Astringents  topically  applied  have  some  beneficial  in- 
fluence. Tonic  treatment  of  the  general  health  is  an  important  adjunct, 
bat  the  apparent  causes  adverted  to  must,  of  course,  be  removed  when 
circumstances  permit.  Should  relaxation  still  continue  in  spite  of  all 
remedial  measures,  a  portion  of  the  pendent  uvula  must  be  cut  off. 
This  may  easily  be  done  by  seizing  the  extremity  with  polypus-forceps, 
and  snipping  off,  with  blunt-pointed  scissors,  so  much  as  to  leave 
the  stump  of  the  natural  length  of  the  uvula.  A  combination  of 
forceps  and  scissors — an  instrument  of  American  invention — has  been 
used  for  this  purpose, — the  uvula  being  held  and  cut  off  at  the  same 
time. 

Tumours  of  the  Yelum  Palati.  —  (1.)  Fibro- cellular  or  warty 
tumours  are  usually  attached  to  the  free  border  crupper  surface  of  the 
soft  palate.  Being  painless  in  character,  and  of  slow  growth,  they 
are  often  only  discovered  when  mechanically  inconvenient  by  dropping 
down  behind  the  root  of  the  tongue.  These  tumours  can  be  removed 
with  forceps  and  scissors,  care  being  observed  to  snip  them  off  as 
near  to  the  base  of  the  pedicle  as  possible. 

(2.)  Cysts,  mucous  or  sebaceous,  are  sometimes  met  with  in  the  soft 
palate,  containing  respectively  a  thin,  glairy  fluid,  or  yellowish-white 
fatty  matter.  They  must  be  laid  open  by  a  free  incision,  and  their 
interior  touched  with  a  stick  of  nitrate  of  silver. 

Abscess  of   the  velum  presents  a  globular  swelling  of  the  whole 
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palate,  accompanied  by  the  red  blush  and  pain  of  inflammation.  It 
mast  be  opened  early  aud  freely  with  a  sharp-pointed/protected  bistoury. 
Phakyxx  and  CEsophaous. — Acute  Pharyngitis. — Inflammation  of 
the  pharynx,  occurring  generally  as  a  continuation  of  a  similar  con- 
dition of  die  fauces  and  soft  palate,  but  rarely  as  an  independent  affec- 
tion, has  often  an  erysipelatous  and  diffuse  character.  It  sometimes 
terminates  in  purulent  infiltratiou  of  the  subcellular  tissue.  Sloughing 
of  the  mucous  membrane  occurs  in  the  malady  known  as  cynanche 
maligna,  or  putrid  sore-throat.  This  is  sometimes  an  epidemic  affec- 
tion, and  is  always  due  to  blood-poisoning.  The  pharynx  acquires  an 
ashen-grey  appearance,  and  large  portions  of  the  mucous  membrane 
and  submucous  tissue  become  sphacelated  even  down  to  the  muscular 
fibre.  An  ei-uption  of  herpes,  precisely  similar  to  the  herpes  of  the 
skin,  occasionally  occurs  on  the  mucous  membrane  of  the  pharynx.  It 
is  the  affection  spoken  of  by  ancient  writers  under  the  name  of  herpes 
gutturis.     This  kind  of  sore-throat  is  extremely  painful. 

The  local  treatment  in  all  these  cases,  except  the  last,  -which  is 
seldom  an  affection  of  any  danger,  should  be  soothing.  The  constitu- 
tional to-eatment  should  consist  in  the  administration  of  quinine  -with 
mineral  acids,  and  easily  digested  nourishment  and  alcoholic  stimulants. 
Lar>-ngotomy  may  have  to  be  performed,  owing  to  impending  suffo- 
cation from  oedema  or  spasm  of  the  glottis.  But  when  purulent 
infiltration  has  taken  place,  with  considerable  swelling,  extending  per- 
haps down  the  oesophagus  to  its  cardiac  end,  swallowing  becomes 
impossible,  and  recovery  is  almost  hopeless. 

Chronic  Pharyngitis,  or  "follicular  disease,"  generally  consists  in 
an  affection  of  the  racemose  glands  of  the  mucous  membrane,  known 
as  "granular  pharynx"  or  "clergyman's  sore-throat."  The  diseased 
glands  become  distended  by  inspissated  and  unhealthy  secretion,  so  as 
to  form  rounded  granules,  Avhich  are  usually  most  numerous  on  the 
posterior  wall  of  the  pharynx.  In  some  cases  the  thickened  secretion 
exudes  from  the  minute  orifices  of  the  glands,  and  forms  small  white 
prominences,  presenting  a  very  characteristic  appearance.  Troublesome 
thix)at-irritation  is  often  present. 

The  treatment  of  this  affection  is  to  improve  the  general  health, 
which  is  usually  debilita.ted,  and  to  destroy  the  diseased  glands  by  a 
strono-  caustic.  In  mild  cases  the  solid  stick  of  nitrate  of  silver  pressed 
against  the  grannies  or  into  the  glandulfe  may  be  effective,  but  in  most 
instances  the  London  paste  will  have  to  be  used,  in  the  manner 
described  under  the  treatment  of  enlarged  tonsils.  Tw^o  or  three 
granules  may  be  destroyed  every  other  day,  but  if  applied  too  fre- 
quently the  paste  causes  excessive  inflammation.  The  most  effectual 
mode  of  treatment,  however,  is  by  electric  cautery,  if  one  has  the 
apparatus  at  hand.  The  incandescent  point  should  be  pushed  deeply 
into  each  individual  follicle  so  as  to  destroy  its  secreting  surface. 
Two  or  three  may  thus  be  destroyed  at  a  sitting,  and  the  procedure 
may  be  repeated  three  or  four  times  a  week.  If  the  parts  be  first 
brushed  with  a  twenty  per  cent,  solution  of  hydrochiorate  of  cocaine 
the  operation  is  quite  painless. 

Post-Pharyngeal  Abscess  occasionally  forms  in  the  cellular  texture 
behind  the  pharynx,  as  an  idiopathic  disease  in  children;  more  rarely 
it  i-esults  from  caries  of  the  cervical  vertebras,  or  from  the  impaction 
of  a  foreign  body. 
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The  symptoms  are  diflBculty  of  deglutition,  and  perhaps  dyspnoea, 
owing  to  pressure  on  tlie  larynx  ;  or  nasal  intonation,  if  the  posterior 
nares  be  ocelnded.  On  examining  the  interior  of  the  pharynx,  a  tense, 
fluctuating  swelhng  may  be  seen  and  felt.  This  must  not  be  mistaken 
for  a  polypoid  or  other  solid  growth  of  the  walls  or  cavity  of  the 
pharynx.  Pharyngeal  abscess  may  burst  into  the  mouth,  or  extend 
downwards  under  the  sterno-mastoid  muscles  and  present  in  front  of 
the  neck. 

The  treatment  consists  in  evacuation  of  the  matter  by  a  well-timed 
puncture  with  a  sharp-pointed,  protected  bistoury  at  the  most  depen- 
dent part  of  the  abscess.  The  pus  discharged  has  an  offensive  smell, 
not  unlike  that  of  a  rectal  abscess. 

Ulceration  of  the  pharynx  is  usually  a  manifestation  of  Syphilis  or 
Scrofula ;  as  such  it  forms  part  of  the  general  pathology  of  these 
diseases,  and  the  treatment  will  be  found  in  the  chapters  relating 
thereto.  A  pharyngeal  phthisis,  pathologically  similar  to  the  same 
disease  as  it  affects  the  larynx  or  kings,  has  been  described  by  Isam- 
bert  of  Paris,  and  Frankel  of  Berlin.  The  deposit  of  tubercle  which 
gives  rise  to  this  malady  sometimes  occurs  primarily  in  the  pharynx, 
but  most  frequently  it  is  coincident  or  posterior  in  date  to  pulmonary 
consumption.  Considerable  ulceration  is  often  present,  and  is  diagnosed 
with  difficulty  from  syphilis,  unless  close  attention  be  paid  to  the 
constitutional  condition.  The  pharynx  may  also  be  the  seat  of  ulcer- 
ation from  malignant  disease,  lupus  or  leprosy ;  the  diagnosis  in  each 
case  being  founded  more  on  the  train  of  associated  phenomena,  than 
on  any  sharply  defined  difference  in  the  appearance  of  the  various 
lesions. 

Tumours. — Fibro-cellular,fibrous,  Si-ad  fatty  tum-onrs  of  the  pharynx 
are  occasionally  met  with ;  giving  rise  to  the  symptoms  of  abscess 
— difficult  deglutition,  and  perchance  impeded  respiration,  with  a 
swelling  in  the  pharynx,  and  perhaps  in  the  neck.  The  characters  of 
this  swelling'  and  its  antecedent  history  will  be  the  grounds  of  dia- 
gnosis. Practically,  the  particular  kind  of  growth  is  less  important 
than  the  size,  shape,  position,  and  attachment  of  the  tumour.  The 
pedunculated  character  generally  prevails  in  pharyngeal  tumours. 
Epithelial  cancer  is  sometimes  met  with,  in  the  usual  flattened  patches 
of  this  form  of  malignant  growth. 

The  treatment  of  any  pharyngeal  tumour  consists  in  early  removal 
by  operation — a  proceeding  necessarily  restricted  to  the  pendulous  form 
of  growth.  Laryngotomy  may  have  to  be  performed,  prior  to  drawing 
the  tumour  forwards  over  the  larynx  and  excising  it  through  the 
mouth.  Pharyngotoniy  might  be  preferable  to  this  double  operation, 
if  the  tumour  be  accessible  to  incision  through  the  neck. 

Stricture  op  the  QEsophagus. — This  condition  may  be  the  result 
of  certain  distinct  diseases  of  the  oesophagus,  producing  a  contracted 
state  of  this  tube,  which  is  commonly  designated  organic  or  per- 
manent stricture  to  distinguish  it  from  spasmodic  stricture  of  the 
oesophagus. 

(1.)  Organic  stricture  may  be  of  traumatic  origin — a  cicatrix  re- 
sulting* from  ulceration  produced  by  the  impaction  of  a  foreign  body, 
or  it  may  be  occasioned  by  swallowing  some  acrid  poison,  as  sulphuric 
acid.  The  latter  mode  of  origin  gives  rise  to  a  valviilar  fold  of  the 
mucous  membrane,  like  on  intestinal  stricture  consequent  on  dysentery. 
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Cancerous  thickening  of  the  oesophagus  may  be  epithelial,  medullary, 
or  scirrhous.  Malignant  disease  of  the  oesophagus  almost  invariably 
occurs  in  one  of  three  positions;  viz.,  most  frequently  op^wsite  the 
cricoid  cartilage ;  next,  near  the  cardiac  orifice  of  the  stomach ;  and, 
lastly,  opposite  the  bifurcation  of  the  trachea. 

Symptoms. — At  first,  slight  dysphagia  is  experienced  in  the  passage 
of  solid  food  to  the  stomach.  This  increasing,  the  patient  restricts 
himself  to  fluid  food.  At  length,  fluids  are  sipped  only  a  few  drops 
at  a  time,  and  perhaps  partially  rejected.  Constant  hunger  tortures 
the  patient  day  and  night,  yielding,  however,  at  last  to  loss  of  desire 
for  food ;  rapid  emaciation  and  declining  strength  ensue.  An  almost 
never-failing  svmptom  is  the  expectoration  of  a  glairy  fluid,  a  com- 
bination of  saliva  and  mucus,  which  in  health  continually  passes 
down  the  gullet,  but  in  cases  of  obsti-uction  collects  above  the  seat  of 
strictui-e,  and  requires  to  be  ejected  fi-om  time  to  time.  If  ulceration 
takes  place,  expectoration  of  a  semi-purulent  and  offensive  secretion 
denotes  this  change,  the  breath  also  becoming  perceptibly  fetid. 

Hamburger's  method  of  oesophageal  auscultation  affords  valuable 
evidence  in  all  cases  of  obstruction,  but  this  mode  of  examination 
requires  much  training  and  constant  practice.  The  cautious  introduc- 
tion of  an  oesophageal  bougie  will  declare  the  existence  of  a  stricture, 
for  the  instrument  comes  to  an  obstruction  or  passes  with  difficulty. 
Before  passing  the  bougie,  care  should  always  be  taken  to  ascertain  that 
no  thoracic  aneurism  obstructs  the  passage.  The  kind  of  stricture 
must  then  be  determined.  Scirrhous  stricture  pi-esents  a  limited  and 
smooth  extent  of  contraction  ;  no  pus  or  blood  follows  the  withdrawal 
of  the  instrument,  but  .simply  mucoids  discharge  ;  there  is  no  tumour  in 
the  neck,  no  cancerous  enlargement  of  the  cervical  g'lands,  nor  cachexia. 
Epithelial  or  encephaloid  stricture  differs  or  contrasts  in  all  these  par- 
ticulars :  a  larger  and  irregular  surface  of  contraction,  through  which 
the  bougie  passes  roughly  ;  pus  and  blood,  or  the  latter  more  especially, 
with  shreds  of  tissue,  follow  the  withdrawal  of  the  instrument ;  while 
in  some  cases  an  elongated  tumour  is  to  be  felt  at  the  root  of  the  neck, 
with  enlargement  of  the  cervical  glands,  and  there  is  often  cancerous 
cachexia. 

(2.)  Spasmodic  stricture  is  distinguished  by  the  intermittent  charac- 
ter of  the  contraction  ;  it  being  sometimes  present,  sometimes  absent, 
and  situated  more  often  in  the  pharynx  than  the  oesophagus.  The 
dysphagia  intei-mits,  and  seems  to  be  infiiienced  mainly  by  the  patient's 
attention  being  directed  to  or  diverted  from  the  complaint ;  the  other 
symptoms — hunger,  emaciation,  and  loss  of  strength — ax*e  far  less  pro- 
nounced, and,  indeed,  are  often  altogether  absent.  The  disease  occurs 
most  frequently  in  hysterical  females.  The  introduction  of  a  bougie  is 
at  first  resisted,  but  the  stricture  soon  yields  under  gentle  pressure. 
A  pathognomonic  symptom  is  the  sudden  ejection  of  the  bolus  during 
the  act  of  swallowing;  the  morsel  passes  down  for  a  certain  distance 
without  stoppage,  and  is  then  forcibly  expelled  fi'om  the  mouth  with 
a  sudden  jerk. 

Dysphagia  may  be  unconnected  with  stricture,  but  dependent  on  some 
extrinsic  cause  or  causes  which  diminish  the  calibre  of  the  gullet  by 
compression  or  obstruction.  Such  are — tumours  connected  with  the 
pharynx ;  morbid  conditions  of  the  larynx,  e.g.  oedema ;  tumours  in 
the  neck ;  aneurism  of  the  aorta  or  of  the  innominate  artery ;  intra- 
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thoracic  tumours  ;  dislocation  of  the  sternal  end  o£  the  cla^dcle  back- 
wards ;  impaction  of  a  foreign  body  in  the  gullet.  It  is  to  be  noted 
that  gi-eat  difficulty  of  swallowing  may  sometimes  be  caused  by  a 
comparatively  small  goitre,  if  the  enlai-gement  is  deeply  situated,  when 
the  swelling  presses  on  the  sides  of  the  oesophagus.  The  diagnostic 
differences  of  these  various  conditions  may  be  gathered  from  other 
sections  of  this  work. 

Treatment. — Organic  stricture,  of  whatever  kind,  is  incurable. 
Dilatation,  by  means  of  bougies  increasing  in  size,  may  afford  partial 
and  temporary  relief.  But  the  risk  of  perforating  the  oesophagus  should 
be  remembered,  a  risk  proportionate  to  the  structural  disorganization 
and  contraction  of  the  passage.  This  fatal  misadventure  has  happened 
in  the  hands  of  the  most  skilful  Surgeons.  The  instrument  has  been 
known  to  find  its  way  into  the  mediastinum,  into  the  cavity  of  the 
pleura,  or  into  that  of  the  pericardium.  The  principal  use  of  a  bougie 
is  to  determine  the  existence  of  a  stricture,  its  situation  and  nature, 
and  thus  to  complete  the  diagnosis  of  this  affection — due  caution  being 
observed  in  passing  the  instrument. 

Nutritive  enemata  will  tend  to  support  the  strength  and  prolong 
life  ;  while  washing  out  the  mouth  with  whatever  fluid  is  most  relished, 
and  swallowing  perhaps  a  little  of  it  from  time  to  time,  proves  an  agree- 
able occupation  to  the  patient.  In  cancerous  stricture,  laudanum  or 
other  anodynes,  administered  in  the  enemata,  will  assuage  the  sufferings 
of  this  condition.  Very  good  results  have  in  recent  years  been  ob- 
tained by  permanent  catheterization  of  the  oesophagus,  as  proposed  by 
the  late  Dr.  Krishabei-,  of  Paris.  The  tube  is  left  in  situ  (except  when 
removed  at  proper  intervals  for  cleaning),  and  the  patient  is  fed 
through  it. 

Spasmodic  stricture  is  sometimes  amenable  to  the  general  consti- 
tutional treatment  of  hysteria.  At  the  Hospital  for  Diseases  of  the 
Throat,  valerianate  of  zinc  is  largely  employed  in  these  cases.  The 
most  effective  agent,  how" ever,  is  galvanism,  applied  directly  to  the 
interior  of  the  gullet  by  means  of  Mackenzie's  oesophageal  electrode. 
The  constant  current  must  be  employed,  by  the  aid  of  a  battery  con- 
taining about  twenty  cells.  The  electrode  should  be  passed  down  as  far 
as  the  seat  of  apparent  strictui-e,  and  held  in  position  for  a  few  seconds. 
At  first  only  five  cells  should  be  used,  but  the  number  may  be  increased 
gradually  up  to  twenty,  and  the  time  during  which  the  electrode  is 
held  in  the  oesophagus  may  also  be  augmented,  according  as  the 
patient  becomes  more  tolerant  of  the  remedy. 

Gastrotomy,  or  the  operation  of  opening  the  stomach  by  an  incision 
through  the  abdominal  walls,  has  been  performed,  for  the  purpose  of 
directly  introducing  food  into  the  organ,  when  the  oesophagus  is 
impassable.  Ha^v^ng  regard  to  the  object  of  this  operation, — the 
formation  of  an  artificial  mouth  in  the  stoanach,  it  is  sometimes,  and 
more  coi-rectly,  named  Gastrostomy.  Proposed  by  Egeberg  in  1837,  it 
has  since  been  practised  by  Sedillot,  Fenger  of  Copenhagen,  Cooper 
Forster,  Howse,  Albert,  Billroth,  and  others.  The  earlier  operations 
were  almost  uniformly  fatal  within  a  few  days,  but  the  mode  of  proce- 
dure, and  especially  the  after-treatment,  have  been  so  greatly  improved 
in  recent  years  that  gastrostomy  now  gives  fairly  satisfactory  results, 
and  is  therefore  coming  more  and  more  into  general  use.  Whilst 
giving  decided  relief  in  cancerous  cases,  it  may  prolong  life  indefinitely 
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in  traumatic  stricture,  particularly  if  done  at  a  sufficiently  early 
period  before  the  patient  has  lost  strength  through  prolonged  deficiency 
of  nourishment.  The  following  is  the  best  way  of  performing 
gastrostomy  : — The  patient  lying  on  his  back,  the  Surgeon,  standing 
on  the  right  side,  makes  an  incision  two  to  three  inches  in  length,  on 
the  left  side  of  the  mesial  line  of  the  abdomen,  parallel  to  the  inner 
side  of  the  costal  cartilages,  and  about  one  finger's  breadth  from  their 
margins — having  previously  satisfied  himself  by  percussion  and  pal- 
pation that  the  liver  is  not  in  his  way.  The  dissection  is  carried  through 
the  abdominal  wall,  and  the  peritoneum  opened.  Then,  feeling  with 
his  left  index-finger  for  the  left  border  of  the  liver,  and  following  this 
upwards,  the  stomach  is  reached.  The  organ  is  seized  with  forceps, 
drawn  forwards,  and  its  structure  recognized.  The  anterior  wall  of 
the  viscus  is  then  fixed  to  the  edges  of  the  integumental  aperture,  by 
three  or  four  points  of  sutut'e,  or  by  a  double  circle  of  sutures,  as 
recommended  by  Mr.  Howse,  to  insure  firm  support  for  the  stomach 
by  forming  a  large  area  of  adhesion  to  the  abdominal  wall.  The  actual 
opening  into  the  stomach  should,  in  accordance  with  the  best  modern 
practice,  be  delayed,  whenever  possible,  for  some  days,  till  the  wall  of 
the  stomach  has  become  securely  united  to  the  parietal  peritoneum. 
The  second  stage  of  the  operation,  which  is  the  establishment  of  the 
•  gastric  orifice,  may  be  accomplished  by  making  a  puncture  in  the 
middle  of  the  exposed  portion  of  the  stomach-wall  with  a  small  knife. 
The  opening,  which  should  at  first  be  only  large  enough  to  admit  a 
fine  catheter,  should  be  gradually  dilated  as  much  as  may  seem 
desirable.  The  wound  may  be  dressed  with  a  thickish  pad  of  lint 
steeped  in  carbolized  oil  (1  in  60),  which  is  kept  in  place  by  means  of 
a  body-bandage.  Food  is  introduced  through  a  silver  tube  passed 
into  the  fistula,  and  much  depends  on  the  manner  in  which  it  is 
administered,  which  should  be  based  on  the  natural  physiological 
mode  of  eating,  i.e.  small  spoonfuls  should  be  given  with  a  proper 
interval  between  them.  When  the  stomach  has  become  habituated  to 
the  novel  conditions  under  which  it  receives  nourishment,  the  patient 
may  advantageously  masticate  his  food  in  the  usual  way,  and  then 
make  it  pass  into  his  stomach  through  an  elastic  tube  connecting  his 
mouth  with  the  fistulous  aperture. 

CE sopliag ostomy  *  or  opening  the  gullet  below  the  point  of  stricture, 
has  been  done  a  few  times  in  recent  years,  but  hitherto  without  a 
sufficient  measure  of  success  to  justify  its  acceptance  among  the 
established  operations  of  Surgery. 

When  the  a'sophageal  stricture  is  at  the  lower  end  of  the  tube, 
"  retrograde  divulsion  "  has  lately  been  recommended  by  Loreta.  The 
operation  consists  in  opening  the  stomach  and  dilating  the  stricture 
from  below.  The  inventor  claims  to  have  obtained  good  results  in 
the  few  cases  in  which  he  has  had  the  opportunity  of  putting  this 
procedure  in  practice. 

Paralysis  of  the  CEsophagus. — This  affection  occasions  inability  of 
swallowing ;  but  is  unattended  with  spasm  or  pain,  and  the  introduc- 
tion of  a  bougie  meets  with  no  obstruction.  It  sometimes  depends  on 
central  disease,  either  of  the  brain  or  spinal  cord,  and  cure  in  such 
instances  will  probably  be  impossible.     Paralysis  of  the  cesophagus  is 

*  Not  to  be  confounded  -with  cesophagotomy,  or  iccision  throngli  the  wall  of  the 
tube  for  the  removal  of  an  impacted  foreign  body.  .  _ 
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also  met  with  in  tlie  aged  and  debilitated,  either  as  the  result  of 
disease  of  the  peripheral  nerves  of  the  part,  or  as  a  myopathic  lesion. 
Loss  of  power  of  the  oesophagus,  unaccompanied  by  any  marked 
evidence  of  general  debility,  is  also  occasionally  encountered  in  adults 
and  young  people.  An  idiopathic  and  purely  local  weakness  or  partial 
atrophy  of  the  muscular  apparatus  of  the  gullet  appears  to  exist  in 
these  cases. 

Treatment  consists  in  the  administration  of  nourishment  by  the 
stomach-pump  or  enemata.  Strychnia  and  other  nervine  tonics  might 
perhaps  be  tried  with  advantage.  Electricity  will  often  be  found  of 
the  greatest  value,  especially  in  those  instances  where  the  disease  is 
dissociated  from  any  central  nerve-lesion.  The  interrupted  (faradic) 
current  may  be  applied  by  means  of  the  oesophageal  electrode,  in 
the  same  way  as  galvanism  is  recommended  for  the  treatment  of 
spasm. 

Dilatation  and  Sacculation. — These  conditions  of  the  oesophagus 
are  of  rare  occurrence.  Instances  of  the  former  have  been  recorded 
by  Sir  Charles  Bell,  Rokitansky,  Mondiere,  Barker,  and  others.  A 
remarkable  specimen  of  sacculation  is  preserved  in  the  Museum  of 
University  College.  The  mucous  membrane  protrudes  through  the 
fasciculi  of  the  muscular  coat,  forming  very  distinct  pouches. 

The  symptom  of  either  structural  condition  is  marked  dysphagia 
of  a  mechanical  kind — the  food,  more  especially,  lodging  in  the  pouches 
of  a  sacculated  oesophagus.  The  ingesta  seem  to  stuff  the  chest,  with- 
out reaching  the  stomach,  and  a  portion  is  soon  vomited,  or  rather 
ejected  from  the  oesophagus. 

Treatment  can  seldom  be  curative.  In  the  worst  cases,  feeding  with 
the  cesoj)hageal  tube  or  per  rectum  is  often  the  only  resource.  Fre- 
quently, however,  in  the  least  pronounced  class  of  cases,  considerable 
relief  may  be  afforded  by  the  direct  application  of  astringent  solutions 
to  the  dilated  portion  of  the  gullet.  In  order  to  effect  this  purpose, 
a  hollow  bougie,  made  of  flexible  metal,  and  perforated  at  one  end  with 
a  few  small  holes,  should  be  passed  down  to  the  dilated  part  of  the 
oesophagus.  A  solution  of  perchloride  of  iron  or  nitrate  of  silver,  etc., 
can  then  be  injected  by  the  aid  of  a  small  india-rubber  syringe,  the 
nozzle  of  which  fits  the  end  of  the  tubular  boug'ie. 

Laktnx  AND  Trachea. — Laryngitis. — Inflammation  of  the  larynx  is 
attended  with  more  or  less  dyspnoea  and  aphonia,  and  generally  with 
diflficulty  of  deglutition,  the  severity  of  the  symptoms  being  propor- 
tionate to  the  effusion  and  swelling.  Ordinary  acute  laryngitis  prin- 
cipally affects  the  mucous  membrane  of  the  larynx — the  cedematous 
variety  attacking  the  submucous  cellular  tissue. 

Chronic  laryngitis,  resulting  in  thickening  of  the  mucous  mem- 
brane of  the  glottis,  is  attended,  more  particularly,  with  aphonia  or 
various  modifications  of  the  voice — such  as  hoarseness,  squeaking  or 
broken  voice,  and  with  tickling,  spasmodic  cough.  This  form  of  the 
disease  is  commonly  met  with  among  clergymen,  vocalists,  public 
singers,  and  others,  who  are  accustomed  to  use  their  voice  to  excess — 
often  when  catarrh  exists. 

Consequences. — The  usual  consequences  of  inflammation  may  follow 
laryngitis  :  abscess,  sloughing  and  ulceration  of  the  mucous  mem- 
brane, perichondritis,  and  occasionally  caries,  etc.,  may  supervene. 

Diagnosis.  —  Visual    examination    of    the    upper    portion    of    the 
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respiratory  tract  can  be  made  directly,  by  seating  the  patient  opposite 
a  good,  clear  white  light,  depressing  the  root  of  the  tongue  with  a 
spatula,  and  requesting  him  to  draw  a  deep  breath.  The  laryngo- 
scope supplies  the  means  of  completely  exploring  the  larynx.  Its 
application  will  be  explained  in  connection  with  the  treatment  of 
laryngeal  growths. 

Spasm  of  the  glottis  gives  rise  to  great  dyspnoea ;  and,  if  prompt 
relief  be  not  at  hand,  death  will  often  ensue.  This  affection  is  very 
common  in  children  of  rachitic  diathesis,  and  is  kno\vn  as  laryngis- 
mus stridulus,  pseudo-croup,  or  spasmodic  croup.  It  is  due  to  reflex 
irritation,  such  as  teething  or  intestinal  disease.  In  adults,  it  may 
occasionally  occur  with  laryngitis,  or  it  may  be  due  to  irritation 
of,  or  pressure  on,  the  larj-ugeal  nerves  by  an  aneurism  or  tumour. 
In  females  of  a  hysterical  disposition  spasm  of  the  larynx  is  also  met 
Avith. 

Tum.oicrs. — Polypi,  fibro-cellular,  and  libro-plastic  or  epithelial 
growths,  varying  in  size  from  that  of  a  millet  seed  to  a  hazel-nut,  may 
be  attached  to  the  vocal  cords,  the  epiglottis,  or  to  the  mucous  mem- 
brane within  the  larynx  or  trachea.  Adenoid  or  glandular  growths, 
vascular  growths,  cystic  tumours,  lipomata,  and  myxomata  are  also 
occasionally  met  with  in  the  larynx. 

The  symptoms  of  such  growths  are — hoarseness  or  some  other 
modification  of  the  voice,  perhaps  aphonia,  and  sometimes  a  tickling, 
spasmodic  cough.  If  the  size  of  the  tumour  be  sufficient  to  impede 
respiration  and  to  exert  pressure  upon  the  neighbouring  organs,  we 
may  also  have  dyspnoea  and  dysphagia.  But  the  difficulty  of  breathing 
varies,  in  the  same  case,  at  different  times  ;  if  the  tumour  is  attached 
to  the  epiglottis  by  a  long  pedicle  and  hangs  down  into  the  larynx,  it 
may  be  drawn  into  the  glottis  at  every  inspiration,  and  thus  give  rise 
to  fits  of  suffocative  coughing,  or,  if  the  growth  is  situated  on  the  free 
borders  of  the  vocal  cords,  it  may  assume  a  valve-like  action,  blocking 
up  the  rima  glottidis  at  every  expiration.  The  most  certain  method 
of  determining  the  presence  of  a  tumour  in  the  larynx,  and  its  exact 
position  and  attachment,  is  by  examination  with  the  laryngoscope. 
Not  only  can  the  seat  of  the  growth  be  determined  by  this  procedui-e, 
but  its  nature  can  also  be  ascertained.  If  this  apparatus  be  not  at 
hand,  digital  examination,  through  the  mouth,  may  in  some  cases — 
especially  children — enable  the  Surgeon  to  determine  the  density  and 
seat  of  attachment  of  the  growth ;  or,  if  the  growth  be  situated  on  the 
epiglottis  or  at  the  superior  opening  of  the  larynx,  it  may  perhaps  be 
seen  by  pressing  the  larynx  upwards  and  drawing  the  tongue  well 
forwards,  thereby  bringing  the  epiglottis  into  view. 

The  Laryngoscope. — This  is  an  instrument  devised  for  the  purpose^ 
of  obtaining  a  view  of  the  interior  of  the  larynx  dui-ing  life.  The 
history  of  the  laryngoscope  dates  back  indirectly  to  Levret,  a  dis- 
tinguished French,  accoucheur,  who,  in  1743,  invented  a  laryngeal 
speculum  or  mirror.  Subsequently,  other  names  are  more  or  less  asso- 
ciated with  this  invention ;  Bozzini  in  1804,  and  Senn  in  1827  ;  while 
Dr.  Benjamin  Guy  Babington,  in  1829,  brought  out  the  first  laryngo- 
scope, or  glottiscope,  as  he  named  it — a  laryngeal  mirror  combined 
with  another  mirror,  held  in  the  operator's  hand,  as  the  means  of  illu- 
mination. Bennati,  in  1832,  asserted  his  ability  to  see  the  vocal  cords 
with  an  instrument  devised  by  Selligue,  a  mechanic,  whose  contrivance 
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was  "a  double-tubed  speciiliim,  of  which  one  tube  served  to  cany  the 
light  to  the  glottis,  and  the  other  to  bring  back  to  the  eye  the  image 
of  the  glottis  reflected  in  the  mirror,  placed  at  the  guttural  end  of  the 
instrument."  Baumes  in  1838,  Liston  in  1840,  and  Dr.  Warden  in 
1844,  were  each  successively  associated  with  the  art  of  laryngoscopy ; 
and  in  1844  the  late  Mr.  Avery  devised  a  laryngoscope  whereby  arti- 
ficial light  was  made  the  source  of  illumination.  In  1854  M.  Manuel 
Garcia  conceived  the  idea  of  employing  mirrors  for  studying  the 
interior  of  the  larynx  during  singing,  by  autoscopic  examination. 
In  1857  Dr.  Tiirck,  of  Vienna,  endeavoured  to  employ  Garcia's  laryn- 
geal mirror,  with  the  aid  of  sunlight,  in  the  wards  of  the  General 
Hospital ;  and  later  in  the  same  year,  Czermak  made  use  of  artificial 
light,  added  the  large  ophthalmoscopic  mirror  for  focussing  the  light, 
and,  by  his  personal  demonstration,  brought  the  instrument  into  use 
in  practical  medicine.* 

The  laryngoscope  consists  of  two  parts  :  (1)  a  small  mirror  fixed  to 
a  long  slender  shank,  which  is  introduced  to  the  back  of  the  throat ; 
and  (2)  an  apparatus  for  throwing  a  strong  light,  solar  or  artificial, 
on  to  the  small  mirror.  For  thus  projecting  the  lunainous  rays,  most 
laryngoscopists  employ  a  second  larger  mirror,  which  reflects  the  light 
from  a  lamp  or  the  solar  rays.  When  artificial  light  is  employed,  this 
illuminating  mirror  is  slightly  concave  ;  when  sunlight  is  used,  its 
surface  is  plane. 

The  only  principle  concerned  in  the  art  of  laryngoscopy  is  the 
optical  law  that,  when  rays  of  light  fall  on  a  plane  surface,  the  angle 
of  reflection  is  equal  to  the  angle  of  incidence. 

Laryngoscopy  is  performed  in  the  following  manner  : — The  patient 
should  sit  upright,  facing  the  observer,  with  his  head  inclined  very 
slightly  backwards.  The 
observer's  eyes  should  be 
about  one  foot  distant 
from  the  patient's  mouth, 
and  a  lamp  burning  with 
a  strong  clear  light  is 
placed  on  a  table  at  the 
.side  of  the  patient^  the 
flame  of  the  lamp  being 
on  a  level  with  the 
patient's  eyes.  The  ob- 
server puts  on  the  spec- 
tacle-frame with  the  re- 
flector attached  (Fig.  800), 
in  front  of  his  forehead, 
and  directing  the  patient 
to  open  his  mouth  widely, 
endeavours  to  throw  a  disk  of  light  on  to  the  fauces,  so  that  the  centre 
of  the  disk  shall  correspond  with  the  base  of  the  uvula.  This  projec- 
tion of  a  luminous  disk  on  to  the  back  of  the  throat  requires  some 
practice,  and  it  may  be  facilitated  by  inclining  the  reflector  at  a  suitable 

*  For  further  details,  see  "The  Laryngoscope,"  by  Morell  Mackenzie,  M.D. 
Third  edition.     Longmans. 

t  Reflector  attached  to  spectacle-franae,  from  which  the  upper  halves  of  the 
rims  have  been  removed. 


Fig.  800.t 
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angle  before  putting  on  the  spectacle-frame.  The  tongue  of  the  patient 
should  now  be  protruded,  and  held,  if  necessary,  between  the  thumb 
and  finger,  enveloped  in  a  thin  towel ;  the  observer  then  introduces  the 
laryngeal  mirror  to  the  back  of  the  throat,  having  previously  slightly 
warmed  its  reflecting  surface  over  the  chimney  of  the  lamp,  in  order 
to  prevent  condensation  of  the  expired  air.  This  introduction  of  the 
mirror,  so  as  to  avoid  producing  faucial  irritation,  requires  some  nicety 
of  manipulation  and  practice.  The  handle  of  the  mirror  being  held 
like  a  pen,  it  should  be  introduced  quickly  along  the  roof  of  the  mouth 
to  the  back  of  the  throat,  with  its  face  directed  downwards ;  the  pos- 
terior surface  of  the  miiror  rests  on  the  uvula,  which  is  pushed  up- 
wards and  backwards  towards  the  posterior  nares   (Fig.  801).     The 


Fig.  801.* 


observer  raises  his  hand  a  little,  and  directing  it  outwards,  towards 
the  corner  of  the  mouth,  the  inclination  of  the  mirror  is  altered  and 
its  face  brought  more  towards  the  perpendicular,  while  the  hand  is 
kept  entirely  out  of  the  line  of  vision.  This  rotatory  movement  should 
be  effected  slowly,  so  that  it  can  "be  arrested  directly  the  larynx  comes 
into  view.  Ambidexterity  is  very  desirable  in  introducing  the  laryn- 
geal mirror,  and  absolutely  essential  in  the  application  of  remedies  to 
the  larynx.  The  patient  must  then  be  taught  to  hold  out  his  tongue 
himself. 

"  In  some  cases,  on  introducing  the  laryngeal  mirror,  only  the 
epiglottis  maj'  be  visible,  with  perhaps  just  the  tips  of  the  capitula 
Santorini  at  the  posterior  part;  whilst  in  others,  the  entire  length  of 
the  vocal  cords,  the  ventricular  bands  (false  vocal  cords),  the  small  car- 
tilages of  Wrisberg  and  Santorini,  a  portion  of  the  cricoid  cartilage, 

*  Shows  the  position  of  the  laryngeal  mirror,  and  the  way  first  employed  by 
Czermak,  of  holding  the  frontal  mirror  in  the  mouth.  This  plan  has  since  been 
superseded  by  the  spectacle-frame  and  frontal  band. 
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the  rings  of  the  trachea,  and  perhaps  even  the  bifurcation  of  the 
bronchi  below  it,  can  be  seen  with  perfect  distinctness.  The  view 
varies,  in  different  cases,  between  these  two  extremes  "  (Figs.  802,  803) . 


Treatment  of  Laryngeal  Affections. — Laryngitis  is  to  be  met  by 
the  ordinary  treatment  of  inflammation,  promptly  applied ;  in  its 
acute  form,  the  inhalation  of  soothing  vapours,  such  as  the  vapour 
benzoini  (Throat  Hospital  Pharmacopoeia),  is  indicated;  local  deple- 
tion by  means  of  leeches  may  also  be  applied,  and  a  good  purgative 
should  be  administered.  Diaphoretics  will  also  tend  to  cut  short  the 
progress  of  the  affection.  In  the  aedematous  variety,  if  the  swelling  of 
the  mucous  membrane  is  sufficiently  great  to  impede  respiration,  scari- 
fication with  a  guarded  knife  must  be  resorted  to.  If  the  dyspnoea 
increases,  and  sxiffocation  becomes  imminent,  tracheotomy  must  be 
performed  without  de- 
lay. Chronic  laryngitis  Fig.  804.: 
is  principally  amenable 
to  topical  treatment. 
The  best  applications 
for  this  form  of  disease 
are  solutions  of  chloride 
of  zinc   (gr.  x.,  ad  *^i.), 

perchloride  of  iron  (^i.  ad  ^i-)?  ^^  glycerine  of  tannin.  These  remedies 
may  be  applied  with  brushes  of  suitable  forms,  or  with  the  laryngeal 
syringe  (Fig.  804),  of  which  Gibb's  is  one  of  the  best.  The  nitrate  of 
silver  is  only  to  be  used  when  an  actual  destructive  process  is  going  on. 

Ceoup,  or  laryngeal  diphtheria,  is  an  acute  disease  attended  with 
the  foi-mation  of  a  false  membrane,  which,  is  deposited  upon  the  ex- 
posed surface  of  the  mucous  membrane.  The  question  of  tracheotomy 
is  often  raised  in  connection  with  this  affection.  Listen,  and  many  of 
the  most  experienced  Surgeons  of  recently  passed  generations,  were  of 

*  Laryngoscopic  drawing,  showing  the  vocal  cords  drawn  widely  apart,  and  the 
position  of  the  various  parts  above  and  below  the  glottis  during  quiet  inspiration 
(after  Mackenzie) — g  e,  glosso-epiglottidean  folds  ;  u,  upper  surface  of  epiglottis ; 
I,  lip  of  epiglottis  ;  c,  cushion  of  epiglottis  ;  v,  ventricle  of  larynx  ;  a  e,  ary-epiglottic 
fold  ;  c  W,  cartilage  of  Wrisberg ;  c  S,  capitulnm  Santorini ;  com,  arytenoid  commis- 
sure ;  V  c,  vocal  cord ;  v  b,  ventricular  band ;  p  v,  processus  vocalis ;  cr,  cricoid 
cartilage ;  t,  rings  of  trachea. 

"t"  Laiyngoscopic  drawing,  showing  the  approximation  of  the  vocal  cords,  and  the 
position  of  the  various  parts  in  the  act  of  vocalization  (after  Mackenzie) — f  i,  fossa 
innominata ;  hf,  hyoid  fossa ;  c  W,  cartilage  of  Wrisberg  ;  c  8,  capitulum  Santorini; 
a,  arytenoid  cartilages  ;  com,  arytenoid  commissure ;  p  v,  processus  vocalis. 

X  Dr.  Duncan  Gibb's  laryngeal  syringe. 
VOL.  II.  2    G 
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opinion  that  the  tracheal  false  membrane  rendered  the  operation  use- 
less ;  "whereas  Professor  Spence,  with  an  unusually  large  experience  of 
ninety-one  cases,  affirms  that  the  obstruction  and  irritation  arising 
from  the  presence  of  this  membrane  justify  recourse  to  tracheotomy 
without  delay,  whenever  all  remedies  have  been  actively  tried  in  vain 
— an  opinion  which  has  been  strongly  confirmed  by  the  important 
statistical  tables  of  Kronlein,*  and  the  interesting  work  of  Solis 
Cohen. t  Both  these  authors,  indeed,  go  farther,  and  agree  Avith 
Trousseau  and  other  continental  observers,  who  recommend  the  opera- 
tion to  be  done  in  the  first  stage,  or  early  in  the  second  stage  of  croup, 
before  the  blood-poisoning  and  the  exhaustion  of  the  patient  have 
become  too  great  to  enable  him  to  rally  from  the  shock  of  the  operation. 

The  results  of  the  operation  are,  on  the  whole,  very  encouraging. 
In  Spence's  ninety-one  cases,  the  mortality  after  the  operation  was 
seventy-seven  per  cent.,  whilst  in  Kronlein's  more  recent  statistics  it 
was  seventy  per  cent.  This  is  a  large  proportion,  considering  that 
surgical  interference  was  the  only  chance  of  saving  life. 

Spasmodic  affections  of  the  larynx  in  adults  are  often  relieved  by 
warm,  sedative,  and  antispasmodic  inhalations.  In  females,  where  the 
spasm  is  generally  of  a  hysterical  character,  attention  must  be  paid 
to  the  nervous  disorder  itself,  not  less  than  to  the  symptoms.  In 
children,  however,  where  the  spasm  is  frequently  due  to  some  remote 
irritation  or  to  some  cachectic  state,  snch  as  rachitis  or  hydrocephalus, 
the  prognosis  is  often  very  unfavourable.  Tonics,  such  as  cod-liver 
oil  and  iron,  are  indicated,  and  every  care  must  be  taken  to  remove  the 
cause  of  the  attacks,  and  to  prevent  their  recurrence.  Farinaceous 
food  should  be  strictly  forbidden.  Musk  and  chloral  hydrate  are  very 
useful.  When  suffocation  is  imminent,  tracheotomy  should  be  per- 
formed without  delay.  In  hysterical  spasm  the  operation  is  also 
occasionally  necessary,  but  cases  of  the  most  severe  character  sometimes 
yield  to  mental  impression  or  physical  shock.  Some  years  ago,  the 
author  of  this  work  (Mr.  Gant)  was  called  to  see  a  young  woman 
Avho  was  gasping  for  breath,  and  seemed  so  nearly  on  the  point  of 
asphyxia,  that  he  was  induced  to  have  immediate  recourse  to  tracheo- 
tomy. Having  made  the  incision  through  the  skin,  respiration  suddenly 
became  fi'ee,  and  the  purple  flush  of  the  face  disappeared.  He  at  once 
discontinued  the  operation.  When  the  bowels  had  been  thoroughly 
evacuated  of  scybalous  matter,  and  this  source  of  irritation  removed, 
the  dyspnoea  never  returned. 

Tumours  of  the  larynx  may  be  removed  by  various  operative  pro- 
cediires,  evulsion  with  forceps  being  the  method  now  most  commonly 
employed.  Growths,  however,  may  be  removed  by  various  cutting 
processes,  and  either  excision,  abscission,  or  incision  may  be  practised. 
Excision  is  best  effected  with  cutting-forceps  ;  abscission,  by  means  of 
sheathed  knives,  scissors,  guillotines,  or  ecraseurs;  incision  or  scai'ifi- 
cation,  with  the  aid  of  guarded  scalpels.  In  this  country,  Dr.  Walker, 
of  Peterborough,  first  succeeded  in  casting  a  loop  of  thin  silver  wire 
around  the  base  of  a  laryngeal  growth,  and  then  detaching  it  by  tight- 
ening the  wire-ends  drawn  through  a  cannula.  This  operation  has  since 
been  successfully  performed  by  Gibb,  Stoerk,  Johnson,  and  others. 
In  case  the  mucous  membrane  of  the  pharynx  and   larynx  is  very 

*  Langenbeck's  "Archiv.,"  Bd.  xxi.,  Heft  ii. 

t  "  Croup  in  its  Relations  to  Tracheotomy."     Philadelphia,  1874. 
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sensitive,  the  internal  administration  of  the  bromide  ol  ammonium, 
and  gargling  Avitli  a  solution  of  the  bromide  of  potassium,  may- 
serve  to  diminish  the  irritabilitj  of  those  parts,  and  facilitate  the 
"performance  of  the  operation ;  but  sucking  a  little  ice  generally 
produces  sufficient  anaesthesia.  The  most  valuable  of  all  means  to 
this  end,  however,  is  the  application  of  hydrochlorate  of  cocaine ;  the 
parts  may  be  brushed  with  a  twenty  per  cent,  solution,  or  thoroughly 
sprayed  with  one  of  the  strength  of  four  per  cent.  For  removing 
laryngeal  growths  Mackenzie's  cutting-forceps,  which  are  bent  upon 
the  shank  at  a  right  angle,  will  be  found  most  generally  useful. 
These  instruments  are  made  in  two  ways,  one  to  open  transversely, 
and  the  other  to  open  in  an  antero-posterior  direction.  By  means 
of  these  forceps  a  growth,  situated  in  any  part  of  the  larynx,  can  be 
removed  with  little  trouble.  Mackenzie's  tube-forceps,  which  are 
closed  by  pressing  on  a  key  in  the  upper  part  of  the  instrument,  are 
also  extremely  convenient — especially  for  beginners. 

Cauterization  is  not  often  resorted  to,  owing  to  the  difficultv  of 
limiting  the  action  of  the  caustic.  The  best  caustic  is  the  "London 
paste,"  which  should  be  applied  with  a  wooden  or  glass  rod,  suitably 
curved.  Fused  nitrate  of  silver,  prepared  in  the  manner  described, 
may  be  used  for  this  purpose.  The  g-alvano-cautery,  first  employed 
by  Middeldorpf,  has  yielded  satisfactory  results  in  the  hands  of  Volto- 
lini  and  others.  It  is  particularly  useful  for  destroying  the  stumps 
of  growths  which  have  been  partly  removed  with  forceps  or  snare. 

Tliyrotomy — or  division  of  the  thyroid  cartilage;  Laryngotomy — 
s'^pra-thyroid  in  the  thyro-hyoid  membrane,  or  ^w/ra-thyroid  in  the 
crico-thyroid  membrane. — These  operations,  which  are  ea;^ra-laryngeal, 
may  be  resorted  to  for  the  removal  of  gro'wirhs,  when  they  threaten 
the  life  of  the  patient  and  when  it  is  impossible  to  operate  successfully 
through  the  mouth.  The  peculiar  circumstances  under  which  one  or 
the  other  of  these  procedures  will  be  appropriate  will  presently  be 
discussed,  but  here  it  may  be  remarked  that  a  combined  method  of 
operative  treatment  may  sometimes  be  found  necessary  ;  laryngotomy 
or  tracheotomy,  to  relieve  the  urgent  dyspncea ;  the  growth  being 
subsequently  removed  through  the  mouth. 

Operation  of  Thyrotomy. — -As  a  precaution  against  suffocation  during 
the  operation  of  thyrotomy,  Dr.  Mackenzie  formerly  recommended  a 
preliminary  operation  of  tracheotomy ;  but  later  experience  has  con- 
vinced him  that  this  measiire  may  generally  be  dispensed  with.  Should 
this  operation  be  necessary  on  account  of  dyspnoea,  the  Surgeon  should 
introduce  Semon'stampon-cannula  (a modification  of  Trendelenburg's), 
and  thereby  prevent  the  flow  of  blood  into  the  trachea  during  the  subse- 
quent procedure.  The  operation  is  performed  as  follows  : — An  incision 
is  made  through  the  skin  exactly  in  the  median  line,  over  the  thyroid 
cartilage,  from  the  notch  above,  down  to  the  npper  border  of  the 
cricoid  cartilage  ;  the  thyroid  cartilage  is  then  cautiously  divided  with 
a  stout  scalpel,  or,  if  it  be  in  an  ossified  condition,  a  small  semi- 
circular saw  must  be  used.  Care  should  be  taken  to  avoid  penetrating 
the  larynx  until  the  whole  of  the  cartilage  is  divided,  as  the  entry 
of  air  provokes  coughing  and  laryngeal  spasm.  The  alee  are  now  to 
be  drawn  widely  apart  by  means  of  two  retractors,  held  by  an  as.sistant 
on  each  side.  To  make  more  room,  if  necessary,  in  the  laryngeal  cavitv, 
transverse   incisions   mav    be   made   in    the  crico-thvroid    membrane 
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below,  or  in  the  tbyro-bj-oid  membrane  above,  or  in  both,  and  on  one 
or  both  sides.  In  some  cases  the  cricoid  cartilage  has  been  divided, 
but  enlargement  in  this  direction  seldom  gives  additional  facilities. 
The  intra- laryngeal  growth  being  exposed,  by  the  aid  of  a  strong,- 
reflected  light,  the  polypus  or  excrescence  should  be  seized  with  a  fine 
forceps  and  snipped  off  by  means  of  small  curved  scissors,  or  it  may 
have  to  be  removed  in  fragments  with  cutting-forceps.  A  firm  touch 
or  tAvo  with  nitrate  of  silver  or  with  the  galvano-caustic  will  usually 
suffice  to  destroy  the  base,  and  to  arrest  any  further  haemorrhage. 
The  two  alae  of  the  cartilage  must  then  be  brought  evenly  together 
with  silver  sutures,  and  the  edges  of  the  integumental  incision  are 
readily  held  in  apposition  by  means  of  adhesive  strips. 

Thjrotomy  was  originally  suggested  by  Desault  towards  the  end  of 
the  last  century  ;  but  the  operation  was  first  performed  by  Brauers,  of 
Lou  vain,  in  1833;  some  years  afterwards  by  Ehrmann,  of  Strasburg ; 
and  afterwards  by  Gurdon  Buck,  of  New  York.  Since  the  introduction 
of  laryngoscopy,  the  operation  has  been  more  generally  practised  both 
in  America  and  on  the  Continent.  The  merits  of  this  operation  have 
been  the  subject  of  discussion  between  Mr.  Durham  and  Dr.  Mackenzie 
— the  former  urging  the  propriety  of  tbis  operation  as  an  "  earlier, 
bolder,  and  moi'e  ready  resource,"  for  the  removal  of  laryngeal  growths  ; 
whilst  the  latter  would  restrict  the  operation  to  "  extreme  cases,"  where 
life  is  imperilled  by  dyspnoea  or  dysphagia.  Dr.  Mackenzie's  conclusions 
rest  upon  a  careful  analysis  of  the  results  of  forty-eight  cases  of  thyro- 
tomy — including  thirty-seven  on  wbich  reliance  bad  been  placed  "  to 
justify  and  encourage  "  tbe  more  frequent  resource  to  this  operative 
procedure.  Thus,  iu  relation  to  dang'er  to  life,  omitting  all  cases  which 
survived  more  than  a  few  weeks,  there  were  foui-  deaths  directly  refer- 
able to  the  thyrotomy — a  mortality  of  8'33  per  cent.  With  regard  to 
respiration,  the  results  have  been  far  from  encouraging — fifteen  out  of 
the  forty-eight  cases  having  been  compelled  to  wear  a  tracheal  tube. 
As  to  the  vocal  effects,  in  77'77  per  cent,  the  voice  was  lost  or  modified  ; 
in  only  22'22  per  cent,  was  it  restored.  Lastly,  reproduction  or  in- 
complete removal  of  the  laryngeal  growth  occurred  in  38'46  per  cent, 
of  the  non-malignant  cases. 

These  unfavourable  results  are  more  than  supported  in  a  very  able 
statistical  work  recently  published  by  Dr.  Paul  Bnins.*  This  author's 
analytical  comparisons  of  the  results  of  treatment  by  each  method  are 
based  on  an  examination  of  more  than  100  cases  of  thyrotomy  and 
over  1000  cases  treated  by  endo-laryngeal  methods.  Dr.  Bruns  re- 
marks j  as  follows:  "I  gladly  join  in  Mackenzie's  judgment  (Brit. 
Med.  Jour.,  1873),  Avho  only  sanctions  the  operation  'when  there  is 
danger  to  life  from  suffocation  or  dysphagia,  and  then  only  after  an 
experienced  laryngoscopist  has  pronounced  it  impossible  to  remove  the 
growth  per  vias  naturales' — only  I  would  prefer  to  say,  'if  he  has 
tried  this  method  in  vain.'  For,  as  we  have  seen,  even  an  experienced 
laryngoscopist  is  very  rarely  able  to  say  that  the  endo-laryngeal 
method  has  no  chance  of  success,  as,  even  under  the  most  unfavour- 
able conditions,  complete  success  has  been  obtained." 

Application  of  Topical  Bemedies  to  the  Larynx. — The  most  satis fac- 

*  "Die  Laryngotomie  zur  Entfernung  intralaryngealer  Neabildangen."    Hirsch- 
wald :  Berlin,  1878. 
t  Ibid.,  p.  167. 
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tory  method  of  treating  laryngeal  affections,  wlien  of  an  inflammatory 
character,  is  by  the  direct  application  of  suitable  remedies  to  the 
affected  parts.  This  is  best  done  by  means  of  squirrel's  or  camel's 
hair  pencils,  which  may  be  cut  square  at  the  end,  if  the  application  is 
to  be  freely  made,  or  pointed,  if  only  a  small  spot  is  to  be  touched. 
The  pencils  should  be  firmly  attached  to,  and  fixed  in,  a  convenient 
handle.  The  laryngeal  sponge-holder,  which  is  provided  with  a  fresh 
piece  of  sponge  at  every  application,  is  a  useful  and  cleanly  instru- 
ment. The  following  is  the  best  mode  of  accurately  applying-  medi- 
cated solutions  : — The  tongue  of  the  patient  being  protruded  from  the 
mouth,  and  firmly  held  by  his  right  hand  enveloped  in  a  towel  or 
handkerchief,  the  mirror  is  properly  introduced  and  held  in  the  left 
hand  of  the  operator,  who  now  inti'oduces  the  brush  with  his  right 
hand  and  touches  the  affected  part  of  the  larynx.  Various  kinds  of 
syringes  have  been  devised  for  the  purpose  of  injecting  fluids  into  the 
laryngeal  cavity.  Among  them  may  be  mentioned  Tiirck's  laryngeal 
syringe  and  Rauchfuss's  injector.  Powdered  substances  are  sometimes 
introduced  into  the  larynx  by  means  of  insufflators,  which  are  curved, 
hard  rubber  tubes,  Avith  an  attached  flexible  tube  and  mouthpiece. 
The  curved  tube  having  been  charged  with  the  medicated  powder  and 
introduced  into  the  pharynx  of  the  patient,  a  single  puff  will  suffice  to 
convey  the  remedy  to  the  diseased  oi'gan.  For  applying  solid  nitrate 
of  silver,  special  "  porte-caustiques,"  provided  with  the  proper  laryn- 
geal curve,  have  been  devised,  but  it  is  better  to  have  the  nitrate 
fused  to  the  extremity  of  a  piece  of  silver  or  aluminium  wire. 

The  remedies  most  generally  applied  to  the  larynx  are  solutions  of 
the  chloride  of  zinc  (gr.  x.  or  gr.  xx.,  ad  ^i.),  the  perchloride  of  iron 
(31.  or  ^ii.,  ad^i.),  sulphate  of  copper  (gr.  xx.,  ad  '^i.),  carbolic  acid 
(ten  to  thii'ty  grains  to  the  ounce  of  water).  Solutions  of  nitrate  of 
silver  are  not  so  useful,  owing  to  the  nausea  and  spasm  which  are  so 
often  superinduced  by  them.  Powdered  nitrate  of  silver,  mixed  with 
starch  or  sugar,  and  morphia  powders  (morph.  gr.  j,  amyli  gr.  j)  are 
often  of  the  greatest  value  in  laryngeal  disease,  the  latter  remedy 
being  particularly  serviceable  in  laryngeal  phthisis.  For  lesions  of  a 
syphilitic  nature  iodoform,  either  alone  or,  if  there  is  much  pain,  with 
a  small  quantity  (gr.  y^to  ^)  of  acetate  of  morphia,  is  the  best  applica- 
tion. As  the  smell  of  the  powder  is  offensive  to  many,  a  special 
insufflator  should  be  kept  for  this  particular  purpose. 

Laryngotomt  and  Tracheotomy. — The  ivindpipe  may  be  opened  by 
surgical  operation  ;  either  to  establish  Artificial  Respiration  for  a  time, 
or  to  remove  a  foreign  body.  According  to  the  situation  of  making 
the  artificial  aperture,  the  operation  is  designated  :  Laryngotomy,  when 
the  crico-thyroid  membrane  is  thus  opened;  Tracheotomy,  when  the 
trachea  is  the  seat  of  operation. 

The  various  conditions  of  injury  or  disease  which  cause  a  mechanical 
impediment  to  the  respiration,  and  which  may  require  either  of  these 
operations  for  relief,  have  been  noticed  in  other  parts  of  this  work. 

Laryngotomy  is  very  readily  performed.  The  head  of  the  patient 
being  thrown  back,  the  depression  between  the  thyroid  and  cricoid 
cartilages  is  easily  touched  with  the  point  of  the  finger.  A  vertical 
incision,  about  an  inch  long,  is  made  in  the  middle  line,  with  a  narrow- 
bladed,  pointed  bistoury  or  scalpel  ;  this  incision  passing  between 
the   sterno-thyroid   muscles,   a   cross   cut  through   the  crico-thyroid 
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membrane  at  once  enters  the  air-passage.  The  air  rushing  in  and  out  of 
the  aperture,  and  the  immediate  freedom  of  the  respiration,  shows  that 
the  object  of  the  operation  is  accorapHshed.  A  curved  laryngotomy- 
tube  of  suitable  size  should  be  introduced,  and  retained  by  tapes 
fastened  round  the  neck.  Very  little  hitmorrhage  occurs,  but  a  small 
branch  from  the  superior  thyroid  artery,  running  across  the  membrane, 
may  be  divided  and  require  torsion  or  ligatux-e. 

Tracheotomy. — This  operation  consists  in  cutting  down  upon  the 
trachea,  in  some  part  of  its  extent,  and  then  dividing  two  or  three  of 

its  cartilaginous  rings  ;  a  more 
Fig.  8u5.  difficult  and  perhaps  dangerous 

proceeding  than  laryngotomy, 
particularly  if  the  neck  be  short 
and  fat,  the  veins  turgid,  and 
the  trachea  deep,  small,  and 
restless, — moving  up  and  down 
with  each  effort  of  liun-ied  and 
forcible  respiration.  All  these 
adverse  conditions  attend  the 
operation  in  children. 

The  head  being  thrown 
straight  back,  an  incision  is 
made  exactly  in  the  middle  line 
of  the  trachea,  about  an  inch 
and  a  half  to  two  inches  long, 
extending  from  the  lower  mar- 
gin of  the  cricoid  cartilage 
downwards  nearly  to  the  top  of  the  sternum  (Fig.  805).  The  skin, 
superficial  fascia,  and  fat  are  thus  divided;  the  opposed  margins  of 
the  sterno-hyoid  and  sterno-thyroid  muscles  are  then  separated  with  the 
scalpel,  and  the  veins  in  front  of  the  trachea  drawn  out  of  the  way 
to  either  side  ;  any  unusual  artery,  discovered  by  its  pulsation  under  the 
finder,  is  also  avoided.  The  isthmus,  or  connecting  central  portion  of 
the  thyroid  gland,  may  have  to  be  drawn  upwards ;  for,  if  wounded, 
the  haemorrhage  is  very  troublesome.  In  children,  the  remnants  of  the 
thymus  gland  and  vessels  lie  immediately  over  the 
trachea ;  the  thin,  flattened  lobes  should  be  separated, 
and,  with  their  vessels,  drawn  to  either  side.  A  tena- 
culum is  dipped  into  the  upper  pai-t  of  the  trachea, 
which  is  thus  drawn  upwards  and  steadied  on  the 
stretch  ;  then,  taking  advantage  of  a  favourable  moment 
of  exposure,  the  Surgeon  pushes  the  knife,  with  a  slight 
jerk,  into  the  lowest  exposed  portion  of  the  trachea, 
and,  carrying  a  small  incision  upwards,  divides  two  or 
three  of  the  cartilaginous  rings  of  this  tube.  Occasion- 
ally, the  rings  being  in  an  ossified  state,  they  must  be 
divided  with  a  pair  of  strong  scissors.  The  air  rushing- 
in  and  out  again  shows  that  the  windpipe  is  opened, 
but  special  cai-e  should  be  taken  to  prevent  any  oozing 
of  blood,  arterial  or  venous,  into  the  trachea.  A  curved 
tube  of  a  conical  shape,  flattened  laterally,  as  recom- 
mended by  Liston  (Fig.  806),  or  a  rectangular  tube,  should  be  intro- 
duced into  the  tracheal  aperture.     The  cannula  should  be  of  sufficient 


Fig.  806. 
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size  to  completely  fill  tlie  tracheal  incision,  and  allow  of  free  respiration, 
"without,"  as  Trosseau  remarks,  "any  whistling  noise."  In  children 
with  croup,  the  tube  should  not  be  introduced  until  any  false  membrane 
that  is  present  has  been  expelled  or  ex- 
tracted. The  introduction  of  the  tube  is  ^J*^-  ^^'• 
sometimes  attended  with  difficulty,  owing 
to  the  elasticity  of  the  tracheal  rings, 
which  partly  close  up  the  aperture  even 
after  division.  One  side  of  the  incision 
in  the  trachea  may  be  held  aside  with  a 
hook,  while  the  tube  is  slipped  in  ;  or  the 
aperture  may  be  made  and  expanded  with 
M.  Grarin's  trachea-forceps  dilator ;  or  Dr. 
Fuller's  bivalve  tube  can  be  readily  intro- 
duced, closed,  and  a  cannula  passed 
through  it.  A  double  tube  is  always  pre- 
ferable to  a  single  one,  especially  if  there 
be  much  expectoration,  as  the  inner  tube 
can  be  taken  out  and  cleansed.  The  tube 
is  retained  by  tapes  round  the  neck  (Fig. 

807).  When  the  patient  wishes  to  cough,  he  must  be  instructed  to  close 
the  orifice  of  the  tube  with  his  finger.  The  rectangular  tracheotomy- 
tube  of  Mr.  Durham,  though  not  quite  so  easy  to  introduce,  is  much  more 
easily  retained  than  the  old-fashioned  curved  caunulge.  The  old  curved 
tube,  in  order  to  be  retained,  has  to  pass  at  least  an  inch  down  the 
trachea,  while  Mr.  Durham's  tube  does  not  reach  down  further  than  half 
an  inch.  The  old  tube  also  exercises  a  constant  pressure  on  the  anterior 
wall  of  the  trachea,  and  is  easily  tilted  out  in  fits  of  coughing.  The 
descending  portion  of  the  right-angled  tube,  on  the  other  hand,  adapts 
itself  to  every  movement  of  the  windpipe.  A  firm  handle,  with  a  key 
terminating  in  an  oval  point,  passes  into  the  cannula,  and  enables  the 
operator  to  introduce  the  instrument  into  the  incised  windpipe.  An 
ingenious  screw  arrangement  also  permits  the  horizontal  portion  of  the 
cannula  to  be  fixed  to  the  shield  in  such  a  way  that  it  corresponds  to 
the  thickness  of  the  tissues  between  the  skin  and  the  trachea.  For 
many  years  no  other  tracheotomy-tube  has  been  used  at  the  Hospital 
for  Diseases  of  the  Throat,  where  eight  or  ten  operations  are  performed 
annually. 

After-treatment  must  have  regard  to  the  free  passage  of  air  through 
the  tube,  and  of  air  duly  warmed,  and  moistened, — now  that  the  breath 
is  drawn  more  directly  into  the  lungs,  instead  of  passing  through  the 
nose  or  mouth  to  the  larynx.  A  tent-bedstead  of  blankets  may  be 
easily  improvised,  and  a  tube  connected  with  a  kettle  will  supply 
steam  to  moisten  the  atmosphere  in  which  the  patient  breathes.  If 
this  arrangement  cannot  be  made,  a  sponge  moderately  saturated  with 
warm  water,  and  placed  close  to,  not  over,  the  trachea-tube,  under  a 
canopy  of  oiled  silk,  may  answer  the  purpose.  The  sponge  must  be 
renewed  from  time  to  time.  The  tube  may  be  kept  free  of  any 
obstruction  by  removing  any  mucus  collected  there,  with  a  feather 
from  time  to  time.  Or,  if  the  double  tube  be  used,  the  inner  one  can 
be  readily  withdrawn,  as  occasion  requires,  and  having  been  well 
cleansed  with  warm  water,  is  easily  re-inserted.  The  final  removal  of 
the  tube  is   determined  by  the  establishment  of   natural   laryngeal 
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respiration.  When  the  tube  is  withdrawn,  the  wound  heals  more  or 
less  readily.  In  chronic  larj'ngeal  disease,  or  if  there  be  any  liability 
to  the  recurrence  of  the  trouble,  it  will  often  be  necessary  to  retain  the 
tube  for  an  indefinite  length  of  time.  A  double  tube,  provided  with  a 
pea- valve,  should  then  be  Avorn.  The  patient  is  thus  enabled  to  inspire 
through  the  tube,  and  to  expire — and  thus  speak — through  the  larynx. 
At  night  the  valve  should  be  dispensed  with.  From  wearing  the  tube 
some  irritation  and  expectoration  are  not  infrequently  induced,  but 
this  generally  soon  subsides,  leaving,  perhaps,  a  thickened  or  almost 
cheloid  growth  around  the  opening  in  the  neck  as  the  only  local  result. 
The  removal  of  any  foreign  body  from  the  larynx  or  trachea  must 
of  course  be  effected  before  passing  in  the  tube,  in  either  of  these 
operations,  if  undertaken  for  this  purpose.  The  exact  situation  of  any 
such  substance  having  been  ascertained  by  passing  a  probe  through 
the  artiBcial  opening  in  the  windpipe,  forceps  of  suitable  size  and 
shape  are  then  cautiously  inserted  and  the  body  extracted. 


CHAPTER  LI. 

DISEASES   OF   THE    THTEOID    GLAND.      THE    PAROTID    GLAND.      TUMOURS    OF 

THE    NECK. 

Thyroid  Gland. — The  thyroid  body — or  gland,  so  called — is  a  peculiar 
structure,  but  without  a  duct  or  excretory  tube.  It  consists  of  vesicles 
of  a  spherical  or  somewhat  elongated  shape,  and  varying  very  much  in 
size,  from  that  of  a  pin's  head,  down  to  the  much  smaller  dimensions 
of  -g^l-jj  of  an  inch.  Each  vesicle  is  formed  of  a  thin  membrane,  lined 
with  a  single  layer  of  cubical  epithelium;  and  containing  a  yellowish, 
clear,  albuminous  fluid,  with  corpuscles.  These  vesicles  are  closed 
sacs,  separate,  and  not  communicating  with  one  another.  They  are 
held  together  by  a  fine  areolar  tissue,  which  is  continuous  with  a  thin 
areolar  capsule  ;  and  the  vesicular  structure  thus  enclosed,  is  disposed 
in  small  irregular-shaped  masses,  within  the  fine  trabecular  texture 
supporting  them.  The  blood-vessels  are  numerous,  and  relatively  of 
large  size ;  the  thyroid  body  being  very  vascular,  and  the  vessels 
readily  becoming  much  enlarged.  Two  pairs  of  arteries,  the  superior 
and  inferior  thyroid,  on  either  side,  are  distinbuted  on  the  surface, 
and  within  the  substance  of  the  gland.  The  superior  thyi'oid  arteries 
— from  the  external  carotids,  ramify  principally  on  the  anterior  surface  ; 
the  inferior  thyroid  arteries — from  the  subclavians,  enter  the  posterior 
surface.  The  arteries  freely  anastomose,  and,  conducted  by  the 
areolar  matrix,  form  a  capillary  network  around  the  vesicles.  Occa- 
sionally, a  third  thyroid  branch,  arising  from  the  innominate,  courses 
upwards  upon  the  trachea,  as  an  additional  source  of  arterial  supply. 
The  veins  are  equally  large  and  numerous  :  the  superior,  middle,  and 
inferior  thyi-oid,  on  either  side,  emerging  from  the  gland.  The  former 
two  veins  enter  the  internal  jugular  ;  but  both  inferior  thyroid  veins 
passing  down  on  the  trachea,  form  a  plexus,  under  the  sterno-thyroid 
muscles,  and  then  enter  the  innominate  veins. 

This  brief  view  of  the  structural  constitution  of  the  thyroid  body 
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will  enable  the  student  to  follow,  more  clearlj,  the  pathological  changes 
■whicii  it  is  liable  to  undergo. 

(1.)  Bronchocele  ok  Goitre. — This  condition  is  an  enlargement 
of  the  thyroid  body,  existing  in  one  of  three  forms : — as  hypertrophy 
of  the  proper  striicture  of  the  thyroid,  or  simple  bronchocele ; 
cysts  imbedded  in  the  substance  of  the  gland,  containing  a  glairy  or 
bloody  fluid,  and  perhaps  becoming  proliferous  by  growths  springing 
from  their  interior,  forming  cystic  bronchocele  (Fig.  808)  ;  or  as 
an  enlargement  of  the  thyroid  vessels  in  and  around  the  gland, 
constituting  a  vascular  swelling,  or 

pulsating  bronchocele,  and  as  being  Big.  808. 

associated  with  an  unnatural  pro- 
minence or  protrusion  of  the  eye- 
balls and  an  angemic  condition,  this 
form  of  disease  is  sometimes  known 
as  exophthalmic  bronchocele.  The 
state  of  the  eyeballs  has  been  re- 
ferred to  an  enlargement  of  the  eye 
itself.  Dr.  Stokes  attributing  the 
prominence  to  an  increase  of  the 
vitreous  and  aqueous  humours  ;  but 
it  is  generally  referred  to  some 
morbid  condition  of  the  structures 
in  the  orbit,  behind  the  globe, — 
effusion  of  serum,  increase  of  post-ocular  fat  and  cellular  tissue,  con- 
gestion of  the  orbital  veins,  or  other  such  cause.  Combinations  of 
these  three  conditions  of  bronchocele  are  not  unfrequently  met  with  ; 
cysts  associated  with  hypertrophy,  or  vascular  enlargement  with  cysts. 
Modifications  also  may  be  produced  by  mor'bid  changes  ;  extravasations 
of  blood,  and  its  alterations,  resulting  in  pigmentation  ;  or  fatty  and 
calcareous  degenerations  taking  place. 

Symptoms,  smd  Diagnosis. — Certain  appearances  and  phenomena  are 
common  to  all  three  forms  of  the  disease.  A  swelling,  corresponding 
in  situation  and  shape  to  the  thyroid  gland,  is  presented  in  front  of  the 
neck ;  and  which  has  a  soft  elastic  character.  Usually,  both  lobes  of 
the  gland  are  affected,  and  the  tumotir  is  bilobular ;  rarely,  however, 
equally  so ;  the  right  lobe  is  commonly  the  larger  ;  occasionally,  the 
middle  lobe  or  isthmus  is  principally  affected.  The  tumour  ahvays 
follows  the  movements  of  the  trachea,  to  which  it  is  attached,  and  of  the 
oesophagus  as  connected  therewith;  the  swelling  therefore  rises  upwards 
towards  the  chin  when  the  patient  is  directed  to  swallow,  and  then 
lowers  again  to  its  original  position  as  the  act  of  swallowing  ceases. 
This  rising  and  falling  of  a  tumour  in  the  neck  during  deglutition  is 
diagnostic  of  bronchocele  from  any  other  tumour,  not  implicating  the 
thyroid  gland,  or  directly  attached  to  the  trachea.  When  bronchocele 
has  attained  to  a  large  size,  this  phenomenon  is  less  observable,  and 
therefore  less  characteristic.  The  skin  over  the  tumour  is  not  dis- 
coloured, or  in  an  otherwise  unhealthy  state. 

The  mechanical  results  of  pressure  on  surrounding  parts  are  propor- 
tionate to  the  size  of  the  tumour.  Difficulty  of  breathing,  especially  in 
a  stooping  posture,  and  of  swallowing,  or  dyspnoea  and  dysphagia,  with 
some  congestion  of  the  brain,  arise  from  pressure  on  the  trachea, 
oesophagus,  and  jugular  veins  ;    hacking  cough  also  ensues  from   a 
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diseased  condition  of  the  trachea  itself.  Spasm  of  the  glottis,  from 
irritation  of  the  recuri-ent  laryngeal  nerve,  may  give  rise  to  similar 
and  more  urgent  symptoms. 

Cystic  bronchocele  is  distinguished  from  simple  hypertrophy  of  the 
thyroid,  or  ordinary  bronchocele,  by  tension  and  fluctuation  in  the  cystic 
portions  of  the  enlarged  gland,  and  by  a  somewhat  specially  lobulated 
character,  Avhere  the  cysts  partially  project.  The  most  marked  instance 
of  this  form  of  the  disease  I  ever  saw,  was  in  the  Norfolk  and  Norwich 
Hospital,  when  I  happened  to  visit  that  institution  in  the  autumn  of 
18G8.  The  patient,  a  young  woman,  was  the  subject  of  an  enormous 
cystic  bronchocele,  which  occupied  the  whole  fi'ont  and  depth  of  the 
neck ;  extending  laterally  upwards  from  near  the  angle  of  the  jaw  on 
either  side,  downwards  towards  the  clavicle,  and  from  almost  the  level 
of  the  chin  to  the  sternum.  The  whole  mass  looked  like  a  pillow  in 
front  of  the  neck,  tucked  up  under  the  jaw.  The  cysts  were  large, 
plainly  fluctuating",  and  prominent. 

Pulsating  bronchocele  is  thus  distinguished  from  ordinary  goitre  : — 
The  size  of  the  tumour  varies  considerably  with  the  general  condition 
of  the  patient  as  to  rest  or  excitement,  and  their  effect  on  the  heart's 
action ;  the  tumour  rarely  becomes  large  enough  to  produce  any  great 
deformity  ;  and  the  purring  thrill  and  loud  murmur  in  the  tumour, 
with  jerking  of  the  carotids,  and  the  general  symptoms — palpitation 
of  the  heart  and  prominent  eyeballs — will  complete  the  diagnosis. 

Causes. — Common  bronchocele,  hypertrophy  of  the  thyi-oid  gland, 
occurs  mostly  in  women,  and  commences  about  the  age  of  pubei-ty  in 
this  couutrj'.  It  may,  however,  be  congenital,  but  not  enlarge  until 
puberty.  It  is  frequently  associated  with  some  derangement  of  the 
menstrual  function,  and  with  an  ansemic  state  of  the  general  health. 
Hence  the  females  affected  have  a  pallid,  weak,  miserable  appearance. 
Pregnancy  alone  not  unfrequently  induces  enlargement  of  the  thyroid 
gland.  Endemic  influence  is  remarkable  ;  the  disease  prevails  in  Derby- 
shire, Nottingham,  and  the  chalky  parts  of  England ;  in  the  valleys  of 
the  Alps,  Apennines,  and  Pyrenees.  In  Savoy,  Switzerland,  the  Tyrol, 
and  Carinthia,  there  are  villages  in  which  all  the  inhabitants,  without 
exception,  have  these  swellings.  The  hygienic  cause  generally  assigned 
under  these  circumstances — the  use  of  melted  snow,  or  of  water  impreg- 
nated with  calcareous  or  earthy  particles — is  not  established  with  regard 
to  the  localities  most  productive  of  the  disease.  But  it  does  arise  in 
low,  damp  situations  chiefly,  and  under  hygienic  circumstances  favour- 
able to  antemia  and  debility.  The  disease  is  often  associated  with 
cretinism  and  idiocy ;  seeming  to  have  an  hereditary  character  in  im- 
perfect physical  and  mental  development.  Billroth  affirms  that  goitrc^' 
is  more  common  in  persons  with  well-developed  bones  and  brains. 

Pulsating  bronchocele  is  said  to  be  independent  of  endemic  in- 
fluence. This  form  of  the  disease  would  appear  to  have  a  neurotic 
origin,  in  some  cases,  according  to  Professor  Agnew's  observations. 
In  three  instances,  exophthalmic  goitre  was  developed  from  mental 
causes.  In  one,  that  of  a  young  woman,  the  disease  suddenly  appeared 
after  her  father  had  forbidden  the  visits  of  a  lover ;  and  the  symptoms 
rapidly  subsided,  when  the  object  of  her  attachment  was  restored  to 
her,  and  she  no  longer  pined  in  thought.  In  another  case,  a  young 
married  woman  became  the  subject  of  exophthalmic  goitre,  the  disease 
commencing  after  an  unexpected  reverse  in  worldly  circumstances. 
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The  third  case  was  that  of  a  young  man,  in  whoin  the  disease  was 
produced  by  severe  mental  overwork,  in  preparing  for  an  examination. 
But  the  thyroid  enlargement  may  uot  have  been  a  neurosis  in  either 
of  these  cases  :  grief,  or  anxiety,  may  have  induced  anaemia — possibly 
from  amenorrhoea — in  both  the  female  patients  ;  and  an  angemic  con- 
dition may  have  resulted,  in  the  male  subject,  from  mental  labour  and 
a  sedentary  life. 

Injury  to  the  neck  has  sometimes  been  noticed  as  an  exciting- 
cause  of  bronchocele,  a  twist  or  strain  of  the  neck  having,  apparently, 
given  rise  to  the  disease. 

Terminations. — Recent  enlargement  of  the  thyroid  gland  may  dis- 
appear imder  treatment;  but  the  disease  is  of  very  chronic  character, 
and  when  it  has  continued  for  some  years,  it  is  mostly  incurable. 
Common  goitre  seldom  continues  to  grow  after  the  fiftieth  year,  so  that 
if  previously  harmless,  it  will  probably  then  remain  so.  The  pulsating 
form  of  bronchocele  is  apparently  urgent,  yet  it  very  rarely  proves 
fatal ;  unless  accompanied  with  organic  disease  of  the  heart,  dilatation 
and  hypertrophy,  particularly  affecting  the  left  side  of  the  heart,  with 
perhaps  thickening  of  the  auriculo-ventricular  valves. 

Treatment. — The  hygienic  conditions  productive  of  the  disease  must, 
if  possible,  be  changed ;  the  patient  being  removed  from  a  low,  damp 
situation  to  a  more  airy  locality.  Medicinal  treatment  should  have 
reference  principally  to  the  constitutional  condition — angemia.  Iron, 
particularly  the  sulphate,  may  be  administered  with  marked  benefit, 
and  Dr.  Murnay  speaks  highly  of  strychnia ;  biit  the  curative  efficacy 
of  iodine  was  first  shown  by  Dr.  Coindet ;  and  shortly  afterwards  Dr. 
Fyfe,  of  Edinburgh,  discovered  the  presence  of  iodine  in  burnt  sponge. 
Originally  given  as  thus  prepared,  the  iodide  of  potassium  is  now 
commonly  prescribed.  Topically  also,  iodine  ointment,  or  that  of  the 
iodide  of  lead,  may  be  rubbed  into  the  tumour  with  advantage  ;  or  the 
emplastrum  ammoniaci  cum  hydrargyro  can  be  applied.  Dr.  Mouat 
speaks  highly  of  the  biniodide  of  mercury  ointment — sixteen  grains 
to  the  ounce  ;  inunction  continued  for  several  days,  being  aided  by 
exposure  to  the  sun ;  a  mode  of  .treatment  which  has  proved  very 
successful  in  India.  But  generally  all  local  applications  are  compara- 
tively useless.  A  setou  has  been  employed  successfully  by  Quadri  of 
Naples,  Mr.  Hey  of  York,  and  by  other  Surgeons ;  subject  to  the  risks 
of  hEemorrhago,  and  septicsemia. 

Ligature  of  the  thyroid  arteries,  as  the  nutrient  vessels,  has  been  had 
recourse  to.  The  difficulty  and  danger  of  this  operative  proceeding,  its 
very  questionable  results,  and  the  probability  of  other  arterial  branches 
becoming  enlarged,  constitute  serious  objections  thereto. 

Pulsating  bronchocele  would  be  most  appropriately  treated  by 
ligature.  Injection  of  perchloride  of  iron  has  been  found  serviceable, 
subject  to  the  risk  of  considerable  inflammation,,  suppuration,  and 
pyaemia  supervening. 

Cystic  bronchocele  may  be  tapped  here  and  there,  and  injected  with 
tincture  of  iodine,  in  order  to  induce  inflammation  and  adhesive  oblitera- 
tion of  the  cysts. 

Excision  of  the  thyroid  gland  shquld  hardly  be  entertained  ;  this 
operation  is  specially  dangerous,  owing  to  almost  uncontrollable  haemor- 
rhage, and  the  disease  does  not  afi^ect  the  general  health  nor  peril  life. 
The  most  suitable  conditions  are  either  simple  or  cystic  bronchoceles, 
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of  small  size,  and  situated  more  in  the  middle  line  of  the  neck ; 
especially  when  such  growths  are  prominent  and  movable.  If  resorted 
to,  the  operation  ninst  be  pei-formed  by  an  incision  in  the  middle  line 
of  the  neck,  so  as  to  turn  the  tiimour  out  of  its  bed,  taking  care  to 
ligature  the  vessels  as  ihej  are  successively  divided.  Removal  of 
any  portion  of  the  gland,  as  of  the  isthmus  crossing  the  trachea, 
should  be  accomplished  with  similar  precaution  ;  and  the  remainder 
of  the  gland  secured  on  either  side  by  double  ligature,  previous  to 
excision  of  the  intervening  portion.  Successful  results  have  followed 
the  operation  of  complete  excision,  in  a  few  cases,  recorded  by  Dr.  W. 
Greene,  of  Maine,  and  by  Dr.  P.  H.  Watson.  (Edin.  Med.  Journal, 
Sept.,  1873.) 

The  consequences  of  this  operation  are  remarkable,  as  shown  by 
the  results  of  excision  in  101  cases  by  Kocher,  of  Berne.  Partial 
removal  of  the  thyroid,  in  28  cases,  was  followed  by  no  manifest 
disturbance  of  the  general  health.  But  extirpation  of  this  organ,  in 
18  cases,  resulted  in  a  peculiar  order  of  symptoms.  A  feeling  of 
lassitude,  with  weariness,  and  dragging  pains  in  the  limbs — musculo- 
nervous  affections — was  soon  followed  by  weakness  of  the  circulation, 
as  evidenced  by  coldness,  and  some  purplish  discolouration  of  the  hands 
and  feet,  chilblains  appearing  on  these  parts.  A  torpid  state,  with- 
out any  actual  impairment  of  the  mental  powers,  supervened.  Then 
a  general  swelling  of  the  body  ensued,  especially  affecting  the  face 
and  eyelids,  giving  an  idiotic  expression  to  the  countenance.  The 
skin  lost  its  natural  elasticity,  and  became  dry  and  harsh,  the  hair 
falling  off.  Marked  anaemia  was  manifested  eventually ;  and  an 
arrest  of  growth  in  you.ng  subjects.  These  symptoms  correspond 
to  those  of  myxoedema,  as  originally  described  by  Sir  William  Gull ; 
a  disease  which  seems  to  depend  essentially  on  atrophy  of  the  thyroid. 

Tracheotomy  may  be  performed  for  the  relief  of  urgent  dyspnoea, 
arising  either  from  direct  pressure  on  the  trachea,  or  spasm  of  the 
glottis  due  to  irritation  of  the  recurrent  laryngeal  nerve. 

(2.)  Inflammation  of  the  thyroid  is  rare  ;  it  arises  spontaneously, 
perhaps,  in  scrofulous  persons  only.  Lebert — in  his  work  on  Diseases 
of  the  Thyroid — states  that  thyroiditis  occurs  more  often  in  a  healthy 
state  of  the  gland,  but  that  goitre  is  a  predisposing  cause.  The  in- 
flammation— observes  Porta,  in  his  treatise — may  commence  in  the 
cellular  envelope,  or  in  the  parenchyma  of  the  gland  ;  it  may  be 
limited  to  one  side,  or  involve  the  whole  organ ;  and  the  gland 
thus  becomes  suddenly  enlarged  in  a  day  or  even  in  an  hour.  Sup- 
puration may  ensue,  and  gangrene  rarely.  The  symptoms  are  chiefly 
dyspnoea  and  dysphagia,  from  pressure  of  the  enlarged  gland  upon  the 
trachea  and  oesophagus.  In  fatal  cases,  death  is  caused  usually  by 
asphyxia,  from  compression,  or  from  bursting  of  the  abscess  into  the 
larynx  or  trachea.  Sphacelus  is  less  often  fatal;  and  recovery  may 
result  after  complete  destruction  of  the  thyroid,  as  happened  in  a  case 
recoi'ded  by  Mr.  Gascoyen.      (Med.-Ghir.  trans.,  vol.  lix.) 

(3.)  Fibrous,  cartilaginous,  and  osseous  formations  sometimes  occur 
in  this  gland  ;  tubercle  is  scarcely  ever  seen,  and  cancer  in  its  medullary 
form  is  very  exceptional.      (Rokitansky.) 

(4.)  Hernia  Bronchialis  is  occasionally  produced  by  protrusion  of 
the  mucous  membrane  through  the  cartilages  of  the  larynx  or  the  rings 
of  the  trachea,  as  a  result  of  violent  exertions  of  the  voice.    Larrey  met 
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witli  it  in  French  officers,  and  in  the  priests  who,  with  theii'  deep-toned 
voice,  call  the  people  to  prayer  from  the  minarets  in  Mohammedan 
counti'ies — as  I  often  heard  them  do  at  Scutari. 

The  tumour  is  soft  and  elastic,  increased  by  any  expiratory  effort, 
and  it  disappears  on  pressure.  The  support  of  a  compress  is  the  only 
curative  treatment. 

Excision  of  the  Larynx. — Tn  the  progress  of  Surgery,  removal  of 
the  larynx  has  recently  attracted  considerable  attention.  Like  other 
procedures,  this  operation  had  first  to  be  tested  with  regard  to  the 
immediate  risk  it  involved  of  proving  fatal;  and  then,  to  determine 
the  conditions  of  disease  which  might  be  appropriately  submitted  to 
excision,  with  a  view  to  the  relief  of  suffering,  or,  the  disease  recurrino", 
the  proportionate  prolongation  of  life. 

First  performed  by  Dr.  P.  H.  Watson,  in  1866,  excision  of  the 
larynx  was  brought  prominently  before  the  profession  by  Billroth,  in 
1873 ;  since  that  time  it  has  been  practised  occasionally,  chiefly  by 
continental  Surgeons,  and  by  Dr.  FouHs,  of  Glasgow,  who  has  collected 
32  cases,  as  an  extension,  of  a  table  in  Dr.  Morell  Mackenzie's  work. 
To  this  source  of  information — published  in  the  Transactions  of  the 
International  Medical  Congress,  1881 — I  am  indebted  for  what  I  have 
gathered  respecting  the  conditional  propriety,  and  the  results  of  this 
operation. 

The  immediate  risk  of  excision  is  very  considerable ;  of  the  32 
cases,  16,  or  one-half,  succumbed  within  the  first  fortnight, — death 
having  occurred  from  the  incidental  causes  of  pneumonia,  in  11 
cases ;  collapse,  3  ;  and  pyseraic  infection,  2  cases. 

The  conditions  of  disease  for  which  extirpation  of  the  larynx  has 
been  tried,  are  tumours — corO prising  cancer  and  sarcoma,  and  for 
destruction  of  the  organ  with  stenosis,  resulting  from  tertiary  syphilis. 
Partial  excision  has  been  resorted  to  in  a  few  instances, — 6. 

(1.)  Complete  Excision. — Of  the  whole  number  of  cases  subjected 
to  operation,  2  only  have  lived  over  two  years.  The  cancer  cases — 
25 — include  the  largest  number  operated  on,  and  show  also  the  highest 
mortality ;  "  not  one  of  the  patients  in  this  group  has  been  reported 
as  alive  at  the  end  of  a  year,  and  only  two  have  lived  even  nine  and 
ten  months  respectively."  Recurrence  of  the  disease  led  to  a  fatal 
termination  in  7  cases. 

Sarcoma  of  the  larynx  contributes  5  cases  of  excision,  and  with 
more  favourable  results  ;  3  having  died,  but  after  a  longer  period  of 
freedom  from  suffering, — extending  to  months,  or  nearly  a  year  and  a 
half ;  and  only  1  from  a  return  of  the  growth,  in  fifteen  months. 
Destruction  of  the  larynx  from  disease  other  than  malignant,  has 
been  submitted  to  this  operation  in  two  cases  :  one,  consequent  on 
tertiary  syphilis,  died  from  pneumonia ;  the  other,  for  necrosis  of  the 
larynx,  succumbed  from  marasmus.  The  latter  may  be  regarded  as 
an  accidental  cause  of  death. 

The  influence  of  age  on  the  mortality  must  be  taken  into  account. 
In  the  cancer  group,  the  average  age  was  fifty-four  and  a  half  years, 
and  two  patients  were  over  seventy  years  old.  In  the  sarcoma  group, 
the  age  was  thirty-eight  years,  and  one  patient  over  seventy.  In  both 
the  non-malignant  cases,  the  patients  were  not  at  an  unfavourable 
period  of  life ;  but  their  general  health  had  been  much  reduced  before 
operation. 
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Fi'om  this  series  of  ctiscs,  Di-.  Foulis  druws  two  eonelusions,  as  to 
the  conditions  which  are  favourable  for  complete  excision  oE  the 
larynx;  and  which,  Avith  regard  to  cancer-growth,  relate  to  a  sufficiently 
early  period  of  the  disease,  and  in  tolerably  yonng  and  vigorous  con- 
stitutions, (a.)  "For  malignant. disease,  extirpation  of  the  lar^-nx  is 
reqnired  as  soon  as  the  diagnosis  is  clearly  made  ;  but  that  when  the 
cervical  "lands  are  involved,  these  may  be  a  barrier  to  the  operation  ; 
and  very  old  people,  e.g.  above  seventy  years  of  age,  are  not  fit 
subjects  for  operation:  (h.)  the  larynx  may  be  excised  in  certain 
inti-actable  cases  of  advanced  thickening  and  stenosis,  even  though 
this  be  of  non-malignant  origin." 

Reviewiuo-  the  mortality  which  has  hitherto  resulted  in  cancer 
cases,  after  complete  exci.sion  of  the  larynx,  it  would  appear  that  a 
further  restriction  should  be  placed  upon  operative  interference, — 
when  the  disease  has  extended  beyond  this  organ  and  invaded 
adjoining  parts,  such  as  the  tongue,  pharynx,  or  the  integument  of 
the  neck,  which  would  have  to  be  included  in  a  still  larger  excision. 

The  operation  consists  in  making  a  median  incision  over  the 
larvnx,  of  sufficient  length  to  thoroughly  expose  the  organ  ;  the 
trachea  is  then  divided,  below  the  extent  of  the  disease,  and  a  full- 
sized  tube  introduced  and  secured  by  ligature  to  the  trachea;  the 
larynx,  thus  separated,  is  carefully  dissected  out  with  a  blunt-pointed 
scalpel.  Hferaorrhage,  which  is  usually  copious,  must  be  arrested  in 
the  course  of  this  procedure. 

To  obviate  the  risks  consequent  on  the  operation.  Dr.  Foulis  lays 
stress  on  certain  precautions.  The  liability  to  pneumonia  arising 
from  the  trickling  of  fluid  into  the  air-passages  by  the  side  of  the 
tracheal  tube,  this  must  be  seen  to  accurately  fill  the  trachea ;  and 
the  air  inspired  should  be  maintained  at  a  uniform  temperature  of 
about  70°Fahr.  Pysemic  infection  is  best  prevented  by  sponging  the 
wound  with  chloride  of  zinc  solution  in  completing  the  operation ; 
and  afterwards  thorough  cleansing  by  syringing  with  Condy's  fluid, 
daily.  But  the  wound  must  be  left  open,  and  no  kind  of  di-essing 
used.  Collapse  may  be  averted  by  the  administration  of  liquid 
nutriment  through  a  permanent  gullet-catheter.  Ultimately,  a  Avell- 
fitting  artificial  larynx  can  be  worn,  and  the  patient  thus  enjoy  a 
temporary  respite,  at  least,  from  the  constant  dyspnoea  and  spasmodic 
couo-h  which  had  pre^-iously  rendered  his  life  miserable. 

Compared  with  the  advantage  gained  by  tracheotom}^,  this  picture 
is  gratifying;  for,  although  the  respiratory  symptoms  are  equally 
relieved  by  the  latter  operation,  the  patient  will  still  suffer  from  the 
pain  of  the  disease,  and  the  difficulty  of  swallowing  arising  from 
obstructive  pressure  on  the  oesophagus. 

Yet  tracheotomy  is  a  safer  procedure  than  extirpation  of  the 
larynx.  With  regard  to  the  eventual  prolongation  of  life,  the  advan- 
tage of  either  operation  is  about  equal. 

(2.)  Partial  excision  of  the  larynx  has  not  yetyielded  results  specially 
woi'thy  of  notice  for  future  guidance.  Removal  of  part  of  the  laryngeal 
cartilages  must  be  distinguished  from  thyrotoviy,  or  opening  of  the 
larynx,  for  the  removal  of  a  tumour  or  other  intra-laryngeal  source 
of  iri'itation.  Billroth  introduced  the  operation  of  splitting  the  larynx 
in  the  middle,  and  removing  one-half — say,  for  cancer-growth.  A 
disk-portion   of   the  cricoid   and   thyroid   cartilages   was   excised  by 
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Dr.  Foulis,  for  old-standing  and  extreme  stenosis  from  catarrhal 
thickening.  Sometimes  a  portion  of  the  larynx  has  been  removed 
incidentally,  in  excising  a  tumour  of  the  adjoining  parts. 

Considering  the  fatality — sooner  or  later,  of  the  six  cases  already 
referred  to,  partial  excisions  of  the  larynx  are  confessedly  "  not  very 
encouraging." 

Parotid  Gland. — Parotitis  or  Mumps. — An  inflammatory  swelling 
of  the  parotid  gland,  involving  the  submaxillary  and  sublingual 
glands  ;  and  usually  alfecting  both  sides  of  the  neck.  Some  pain  and 
stiffness  accompany  this  glandular  enlargement ;  but  suppuration  rarely 
supervenes,  although  the  swelling  may  be  very  persistent.  It  migrates, 
occasionally — by  metastasis,  as  it  is  said — to  the  testicle,  or  to  the 
breast  in  the  female.  Commonly  seen  in  children,  and  sometimes  in 
adults,  the  disease  arises  apparently  from  cold  and  damp,  and  has  a 
slightly  infectious  character. 

There  is  no  danger  in  this  affection,  only  considerable  inconvenience. 

Tbe  Treatment  consists  simply  in  the  topical  application  of  warm 
fomentations  or  poultices,  and  stimulating  embrocations  when  the 
swelling  has  become  quite  indolent.  Saline  aperients  and  tonics  form 
the  constitutional  treatment.  The  metastatic  affections  must  be  treated 
as  similar  inflammatory  swellings  of  the  parts  attacked. 

Tumours.— (1.)  Glandular  parotid  tumour  is  the  most  frequent 
tumour  in  connection  with  the  parotid  gland.  It  is  probably  developed 
in  one  of  the  lymphatic  glands  lying  over  the  parotid,  or  perhaps  in 
the  fibrous  envelope  of  the  gland  itself.  It  resembles  the  adenoid  or 
glandular  tumours  connected  with  the  mammary  or  prostatic  glands, 
and  is  described  by  Bauchet  as  an  hypertrophy  of  the  parotid.  It 
consists  of  fibrous  tissue  mixed  with  glandular  elements,  in  which  there 
are  often  portions  of  cartilage,  and  one  or  more  cysts.  A  distinct 
capsule  generally  encloses  and  isolates  the  tumour. 

This  parotid  tumour  appears  as  a  firm  hard  lump,  situated  generally 
below  and  behind  the  lobe  of  the  ear,  but  sometimes  in  front  of  it. 
Growing  slowly,  and  displacing  the  parotid  and  the  parts  contained 
therein,  the  tumour  becomes  buried  deeply  behind  the  ramus  of  the 
jaw.  Besides  deformity  thence  arising,  hearing  and  mastication  are 
interfered  with;  and  perchance  facial  paralysis  may  occur  on  the 
affected  side. 

Treatmetit. — Removal  of  the  tumour  with  a  knife  is  the  only  cure, 
but  the  operation  is  both  difficult  and  dangerous.  A  I— -incision  will  be 
most  convenient ;  the  vertical  line  passing  down  the  posterior  edge  of 
the  tumour,  where  it  is  most  safely  approached.  It  has  been  known  to 
return  a  second  and  a  third  time,  as  in  a  case  recorded  by  Langenbeck, 
at  the  end  of  a  year,  and  again  after  five  years  the  tumour  was  success- 
fully extirpated. 

(2.)  The  parotid  region  is  subject  to  other  tumours,  which,  however, 
are  not  at  all  peculiar  to  this  part  of  the  body.  Thus  we  recognize — 
fibro- cellular,  fibrous,  fatty,  cystic,  cartilaginous,  and  cancerous  tumours  ; 
as  growths  incident  to  the  parotid  region. 

The  removal  of  any  such  tumour  must  be  determined  by  its  size  and 
apparent  connections  ;  a  cancerous  tumour  being  irremovable  probably, 
owing  to  its  infiltrating  character. 

Excision  of  the  parotid  gland  is  an  operation  scarcely  to  be  enter- 
tained in  a  work  on  Surgery  ;  the  in^egular  connections  of  the  parotid, 
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and  the  important  siructnres  passing  thixjngli  it — the  external  carotid 
arteiy  and  facial  nerre — ^render  the  extirpation  of  this  gland  a  sui^cally 
impracticable  operation.  Portions  of  the  gland  may  be  removed  with 
an  OTerljing  tumour. 

ToiorE.5  or  the  2f eck. — The  arrangement  of  the  deep  fascia  in 
the  neck  is  the  most  important  consideration  with  relation  to  the 
growth  of  tnmonrs  in  this  region,  and  the  situation  of  abscess. 

C-€rvicalfa,Bci<a. — In  addition  to  the  snbcntaneons  or  superficial  fascia, 
which  contains  the  thin  plarrsma  myoides  mnsctilar  larer  at  the  side 
of  the  neck,  the  cervical  fascia  proper  or  deep  fascia  lies  beneath,  and 
is  the  aponeurosis  of  the  muscles  in  the  neck.  This  fascia  surrounds 
the  neck,  ensheathing  the  stemo-niastoid  muscle,  with  a  deeper 
attachment  to  the  sheath  of  the  carotid  vessels,  and  po.steriorly,  en- 
casing the  Trapezius,  is  fixed  to  the  spines  of  the  cervical  vertebrse. 
Below,  the  fascia  is  attacli€>d  to  the  clavicle  on  either  side,  and  to  the 
sternum,  in  the  interval  between  these  bones.  Th  e  membrane  is  here 
a  firm  aponeurc*sis.  and  sends  down  a  deep  process  beneath  the  sterno- 
thyroid muscle,  which  descends  in  front  of  the  carotid  trunks  at  the 
root  of  the  neck,  to  the  arch  of  the  aorta,  becoming  continuous  "with 
the  pericardium.  More  externally,  another  deep  process  ensheaths  the 
('small)  omo-hyoid  muscle,  and  passes  down  beneath  the  clavicle  to  be 
attached  to  that  bone  and  the  first  rib.  The  fascia,  extending  up  the 
neck,  becomes  thiuner.  and  is  attached  to  the  base  of  the  lower  jaw  ; 
passing  upwards  at  the  side  to  the  zygoma,  it  there  overlies  the 
paiotid  gland.  A  deep  process  from  the  ramus  of  the  jaw  is  prolonged 
downwaxds  between  the  parotid  and  submaxillary  glands  to  the 
styloid  process — forming  the  stylo- maxillary  ligament. 

Bearing  in  mind  the  connections  and  processes  of  this  deep  fascia 
in  the  neck,  it  is  easy  to  comprehend  the  ramified  relations  of  tumonrs 
in  the  coarse  of  their  growth,  beneath  tbis  denser  and  more  unyield- 
ing membrane ;  and  that  an  abscess  forming  beneath  the  fascia  may 
readily  find  its  way  down  into  the  thorax,  guided  by  the  yet  deeper 
post-sternal  process  of  the  same  membrane. 

The  snrgical  importance  of  these  anatomical  considerations  will  be 
obvioos,  with  regard  to  the  diagnosis  and  treatment  of  the  various 
species  of  tamonrs  and  swellings  "which  are  liable  to  form  in  the  region 
of  the  neck. 

(1.)  ISmiargem/eid  of  iJie  cervical  glands,  in  scrofulous  persons,  is 
a  common  a^ection  ;  appearing  in  the  form  of  round,  puffy  or  in- 
dnrated,  sahmaxfllary  lumps ;  indolent  or  suppurating.  A  chain  of 
rather  laarge,  rounded  tumours,  along  the  anterior  margin  of  the 
tiapezins,  on  hoih  sides  of  the  neck,  is  said  by  Miller  to  be  cha- 
racteristic of  syphilis ;  and  these  lumps,  though  indurated,  never 
suppurate.  They  are  sometimes  the  first,  and  the  last  to  go,  of  any 
oonstitntional  symptoms.  Glandnlar  enlargements  of  stony  hard- 
ness, and  inrolving  the  "whole  lymphatic  chain,  may  be  conjoined  with 
exophthalmic  goitre,  as  a  result  of  the  ansemic  condition.  Such  en- 
largement resembles  scirrhous  affection,  but  has  a  totally  distinct  origin. 

(2.}  Induration  of  the  gtemo-mdstoid  muscle  is  ntit  uncommon  in 
children.  It  may  be  distrnsTiished  from,  any  enlargement  of  the  cer- 
"vical  glands,  which  lie  posterior  to  the  muscle,  by  two  circumstances  : 
in  the  one  case,  the  .swelling  is  "within  the  stemo-mastoid,  and  its 
mobility  varies  with  the  contracted  and  relaxed  state  of  the  mnscle  ; 
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Fig.  809.* 


in  the  other  ease,  the  swelling  is  behind  the  mnscle  and  is  nnaSected 

by  its  action. 

This  mnscnlar  aSection  is  very  curable  in  childhood,  by  connter- 
irritant  and  tonic  measures :  while  glandular  enlargements  are  obstinate 
and  may  be  quite  incurable. 

( 3. )  Enlarged  BurscE  are  found  in  the  anterior  part  of  the  nect, 
although  rarely.  These  bursal  tumonrs  may  be  situated  in  front  of  the 
pom.am  Adami.  or  berween  the  posterior  surface  of  the  hyoid  bone  and 
thvroid  cartilaee.  or  between  the  muscles  of  the  tongue.  The  tumours 
rise  and  fall  in  the  movements  of  deglatition,  thtis  resembling  cystic 
bronchocele ;  but  their  situation  is  partly  distinctive,  and  puncture  will 
determine  the  diasrnosis.  by  the  nature  of  the  contained  fluid. 

Treatment  consists  in  bKsters.  puncture,  and  injection  of  iodine. 

(4.)  Cysts  singly,  or  aggregated  and  forming  a  multilocnlar  tumour, 
— ^known  as  hvdrocele  of  the  neck. — ^may  occar  in  either  triangle  of 
the  neck,  commonly  the  posterior  triangle,  or  beneath  the  stemo- 
mastoid  muscle.  Such  cyst 
or  cysts  may  be  situated 
superficially,  usually  more 
deeply  :  and  sometimes  be^ 
come  so  numerous  as  to 
occupy  the  whole  side  of 
the  neck.  The  contents 
of  the  cysts  are  various  : 
serous  or  sanguineous  fltiid 
of  a  brownish  colour,  or 
sebaceous  matter.  ( Lan^ 
genbeck.) 

The  characters  of  the 
tumour  thus  produced  are 
always  similar :  a  tense  and 
elastic,  round,  or  somewhat 
lobulated  swelling;  vary- 
ing in  situation,  promi^ 
nence.  and  size.  Deglutition 
and  respiration  may  be 
more  or  less  impeded.  The 
diagnosis  from  abscess  will 
be  determined  by  puncture. 
Hi/dafid  cysts,  which  have 
also  been  met  with,  yield 
the  remains  of  echinococci. 

Treatment.  —  Tapping 
and  injection  with  iodine.  Suppurative  action  by  means  of  a  seton 
may  be  equally  curative,  but  it  is  more  hazardous.  Extirpation  will 
scarcely  ever  be  practicable,  owing  to  the  situation  of  these  cysts. 

(5.)  Fatty  tumour  {JAston) ,  nbrcnts  tumour,  carfiZa^tnoii^  tumour 
(Spence),  and  cancerous  tumonrs  (Fig.  809),  are  occasionally  met 
with  in  the  neck  ;  epitlielial  cancer,  rarely. 

I  once  removed  a  laige  encephaloidma^  from  the  side  of  the  neck, 
occupying  both  triansrular  spaces  ;  the  growth  was  chiefly  in  the  form 
of  nodules,  and  thinly  encapsuled.  so  that  when  extirpated,  the  region 
*  Scirrlms  of  parotid  glaad.     Bojal  Free  SospitaL     (Author.) 
VOL.  IT.  2    H 
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appeared  as  if  a  dissection  had  been  made.  The  man  I'ecovered  from 
this  operation,  but  in  the  course  of  some  months,  without  any  return 
of  the  disease  in  situ,  cerebral  symptoms  occurred,  which  seemed 
referable  to  secondary  cancer,  and  of  which  the  patient  died.  But  no 
post-mortem  examination  could  be  obtained. 

The  removal  of  these  growths  must  be  guided  by  general  principles, 
having  regard  to  the  situation  and  connections  of  the  growth. 

Congenital  tumours — usually  of  a  cystic  character,  and  multilocu- 
lar — are  met  with,  in  the  neck  occasionally.  They  may  be  partly  solid. 
Originating,  perhaps  always,  in  the  loose  celhilar  texture  beneath  the 
cervical  fascia,  the  tumour  extends  irregularly,  and  deeply,  around  the 
carotid  vessels,  or  invohang  the  tracliea  and  oesophagus ;  partly 
pressing  outwards  also  through  the  fascia  beneath  the  skin.  In 
attempting  to  extirpate  any  such  tumour,  these  relations  will  guide  the 
Surgeon,  or  suggest  the  question  as  to  the  propriety  of  the  operation. 
A  simple  congenital  cyst,  not  containing  any  solid  gi'owth,  may  dis- 
appear under  the  influence  of  iodine-injection,  or  a  seton;  but  the  latter, 
especially,  is  apt  to  induce  severe  diffuse  inflammation.  An  incision 
to  allow  free  di^ainage  will  be  probably  a  safer  method  of  treatment ;  thus 
imitating  the  spontaneous  cure  which  is  sometimes  effected  when  the 
cyst  bursts  and  discharges  its  contents. 

Congenital  Jistulce  in  the  neck  may  be  here  noticed,  as  a  very  rare 
condition.  They  present  one  or  more  minute  orifices,  at  the  side  of  the 
neck — more  often  on  the  right  side,  sometimes  on  both  sides,  or  in 
front.  Generally  communicating  with  the  trachea,  or  perhaps  with 
the  pharynx,  these  fistulous  channels  vary  in  position,  from  the  upper 
border  of  the  thyroid  cartilage  down  to  near  the  sterno-clavicular 
articulation ;  and  when  existing  on  both  sides,  they  are  arranged  at 
the  same  level.  This  congenital  condition  appears  to  be  the  i-esult  of 
an  incomplete  closure  of  three  fissures  in  the  neck  of  the  human 
embryo,  and  which  exist  also  in  other  warm-blooded  animals  at  an  early 
period  of  foetal  life  ;  these  fissures  corresponding  to  the  branchiae  of 
fishes,  and  coinciding  in  the  time  of  their  appearance  with  a  vascular 
arrangement  similar  to  that  in  fishes.  This  analogy  was  originally 
traced  out  by  Ascherson  and  Dzondi  ;  and  their  observations  are 
confirmed  by  Sir  James  Paget,  who  has  recorded  a  case  of  branchial 
fistula  in  the  external  ears.  (Trans.  Med.-Chir.  Soc,  vol.  Ixi.)  Fortu- 
nately, any  such  malformation  is  more  curious  than  important; 
although  it  behoves  the  Surgeon  to  rightly  undei'stand  the  nature  of 
these  fistulae  in  the  neck  or  ears. 


CHAPTER  Lll. 

IN.IURIES    AND    DISEASES    OF    THE    SPINE. 

The  Anatomical  construction,  and  the  Physiological  or  functional  uses 
of  the  several  parts,  of  the  Spine  or  Vertebral  column  should  be 
remembered,  in  relation  to  its  Injuries  and  Diseases. 

Anatomically,  the  Spine— so  named  from  the  series  of  spinous  pro- 
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cesses  presented  posteriorly — consists  of  three  elementary  portions  : 
the  columnar  portion,  the  canal,  and  the  processes,  articulatory,  and 
those  for  the  attachment  of  mnscles. 

The  fimctions  or  uses  of  the  Spine  are  threefold,  and  correspond  to 
its  anatomical  elements.  It  is  a  column  or  pillar  for  sustaining  the 
weight  of  the  head  and  trunk,  at  the  same  time  being  a  girder  to  sup- 
port the  ribs,  and  connect  the  bones  of  the  extremities  ;  an  elastic- 
jointed  mechanism  for  flexible  motion ;  and  an.  osseous  canal  for  con- 
taining and  protecting  the  delicate  and  vitally  important  structure  of 
the  spinal  cord.  But  the  integrity  of  the  cord  is  also  secured  by  three 
other  special  provisions.  Firstly,  by  its  central  position  in  the  verte- 
bral column,  the  cord  occupies  neutral  ground  in  relation  to  the  forces 
which  might  cause  sprain  or  fracture  ;  so  that  in  compression  of  the 
column  forwards,  and  laceration  of  the  posterior  segment,  the  cord 
remains  centrally  in  a  neutral  state.  Secondly,  the  elastic  and  gradu- 
ated flexibility  of  the  column  prevents  the  effects  of  shock,  and  abrupt 
motion,  being  communicated  to  the  cord.  Thirdly,  its  loose  suspen- 
sion in  the  canal,  and  enclosure  in  a  layer  of  subarachnoid  fluid,  which 
acts  as  a  water-cushion,  will  further  resist  concussion. 

The  flexibility  of  the  vertebral  column  varies  in  different  regions, 
the  cervical,  dorsal,  and  lumbar  ;  being  least  in  the  dorsal  region,  where, 
compared  with  the  length  of  this  portion  of  the  spine,  there  is  a  smaller 
proportion  of  inter- vertebral  substance  than  in  the  cervical  and  lumbar 
portions  of  the  column.  To  compensate  for  these  various  degrees  of 
flexibility,  certain  curves  are  introduced  near  the  respective  junctions, 
to  equalize  the  movements.  The  iveaJcest  parts  of  the  column,  and 
consequently  the  parts  most  liable  to  injury,  are  at  the  junctions  of 
flexible  to  comparatively  inflexible  portions  of  the  column.  Hence,  these 
parts  are,  the  dorso-lumbar  ;  the  cervico-dorsal ;  the  atlo-axial,  regions. 

The  various  kinds  of  injury  and  disease,  including  malformation,  to 
which  the  spine  is  liable,  may  be  conveniently  arranged  in  order  as 
follow  :^ — (1)  Wounds,  involving  the  cord;  (2)  Sprain;  (3)  Frac- 
ture and  Dislocation  ;  (4)  Concussion  ;  (5)  Compression  ;  (6)  Caries  ; 
(7)  Lateral  Curvature;   (8)  Spina  Bifida. 

Injuries. — Wounds,  like  other  injuries  of  the  spine,  owe  their  im- 
portance to  the  probability  or  certainty,  as  the  case  may  be,  of  the 
coi-d  being  involved,  primarily  by  the  lesion  itself,  or  secondarily  by 
its  inflammatory  consequences. 

The  causes  of  any  such  wound  are — stabs  with  pointed  instruments, 
as  by  a  sword-thrust,  or  with  a  knife  or  fork  ;  gunshot  injury;  frac- 
ture of  the  spine,  implicating  the  cord  by  pressure  of  a  displaced 
fragment.  This  latter  cause  of  wound  is  associated  with  compression 
of  the  cord,  and  is  the  usual  form  of  that  injury. 

Certain  symptoms — those  of  paralysis,  motor,  sensory,  or  both — are 
common  to  a  wound  of  the  spinal  cord,  in  any  part  of  its  extent ;  unless 
above  the  origin  of  the  phrenic  nerve,  opposite  to  or  above  the  third 
cervical  vertebra,  when  death  is  instantaneous  from  paralysis  of  the 
diaphragm  and  other  respiratory  muscles,  causing  immediate  asphyxia. 
But  the  symptoms  of  paralysis  vary  according  to  the  region  in  which 
the  cord  is  wounded — as  in  the  cervical  region,  below  the  origin  of  the 
phrenic  nerve,  the  dorsal,  or  the  lumbar  regions;  and  the  corre- 
sponding symptoms,  which  indicate  these  injuries  of  the  spinal  cord, 
are  fully  described  in  connection  with  Fracture  of  the  Spine. 
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Sprains. — ITie  ligaments  connecting  the  vertebrae,  together  with 
the  muscles  which  lie  in  the  vertebral  groove  on  either  side  of  the 
spinous  processes,  are  liable  to  be  overstretched  and  torn,  sprained,  or 
ruptured.  Any  such  lesion  will  be  more  or  less  localized,  according  to 
the  rigidity  of  the  part  injured,  as  in  the  doj-sal  region,  or  its  elasticity, 
as  in  the  cem-ical  or  lumbar  regions, — where,  the  force  being  broken 
and  distributed,  the  sprain  will  be  more  general. 

The  symptoms  are  sudden  and  acute  pain  in  the  part  affected,  which 
is  elicited  by  pressure,  or  by  any  movement  involving  that  part  of  the 
spine.  The  patient,  therefore,  lies  in  the  position  which  insures  rest. 
Swelling  and  ecchymosis  may  be  well  marked  or  scarcely  perceptible  ; 
and  the  discolouration  may  not  appear  for  some  days  after  the  injury. 
The  diagnosis  from  fracture  of  the  spine  will  be  determined  by  the 
absence  of  any  displacement  in.  the  vertebrse,  the  line  of  the  spinous 
processes  being  straight,  and  their  points  level.  The  pain  on  pressure 
is  not  limited  to  the  processes  of  one  or  two  vertebrae,  as  in  fracture; 
and  the  jmtient  can  erect  the  spine,  though  Avith  painful  difficulty,  but 
without  presenting  any  deformity.  The  symptoms  of  sprain  continue 
for  a  longer  or  shorter  period  ;  a  bad  sprain  in  the  loins  lasting, 
perhaps,  for  a  month  or  six  weeks.  Voluntary  movement  is  gradually 
attempted  as  the  pain  induced  passes  off,  and  this  will  be  the  surest 
sign  of  progressive  recovery. 

The  causes  of  spinal  sprain  are  generally  such  occasions  of  violence 
as  bend  the  column  downwards  and  forwards,  with  a  sudden  and 
excessive  depression.  The  force  may  be  external,  as  by  a  heavy 
weight  falling  on  the  back  when  the  lower  limbs  or  the  pelvis  is  fixed ; 
the  dorsal  spine  then  acts  as  a  long  lever,  the  sacro-vertebral  ai'ticula- 
tion  being  the  fulcrum,  and  the  superincumbent  weight  on  the  trunk 
representing  the  force  forwards.  The  lumbar  spine  is  thus  sprained. 
A  similar  effect  may  be  produced  by  the  weight  of  the  trunk  itself,  as 
when  a  person  falls  or  jumps  from  a  height,  and  aJights  on  his  nates. 
The  to-and-fro  twisting  of  the  spine  resulting  from  a  railway  collision, 
may  produce  the  most  severe  sprain.  Violent  muscular  efforts  may 
sprain  some  part  of  the  spine,  as  in  the  endeavour  to  lift  a  heavy 
weight,  or  in  pulling;  or  by  a  sudden  wrench  in  the  act  of  starting 
forward  from  impending  danger. 

Complications,  and  Consequences.- — Sprain  in  the  lumbar  region  is 
not  unfrequently  complicated  by  hcematuria,  blood  passing  with  the 
urine  for  several  days  after  the  accident.  This  arises  from  some  lesion 
of  one  or  both  kidneys,  owing  to  their  contiguity  to  the  lumbar  spine. 
The  quantity  of  blood  lost  varies.  Generally,  the  urine  has  a  deep 
red  or  brown  colour,  onlj^  for  one  or  two  days ;  it  becomes  clear  and 
florid  on  the  third  or  fourth  day;  and, in  a  day  or  two  more,  the  urine 
resumes  its  natural  appearance.  Clots  sometimes  form  in  the  bladder. 
Nephi'itis — inflammation  of  the  kidney — is  a  rare  consequence  of  this 
traumatic  hfematuria  ;  an  immunity,  in  connection  with  injuries  of  the 
spine,  which  is  unexceptional  in  the  experience  of  Le  Gros  Clark. 
Previous  disease  of  the  kidneys  will  predispose  to  haematuria  from 
comparatively  slight  injury  to  the  lumbar  spine  ;  as  when  associated 
with  renal  calculus,  or  with  the  congestive,  early  stage  of  albuminuria. 

Hcemoi-rhage  into  the  vertebral  canal,  with  compression  of  the  cord, 
and  paralysis,  is  an  occasional  complication  of  spinal  sprain.  It  will 
always  be  difficult  or  impossible  to  determine,  by  any  differential  symp- 
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toms,  vvhefclier  the  intra-verfcebral  hsemorrhage  be  situated  outside  or 
inside  the  theca  of  the  cord,  and  hence  the  source  of  the  estravasated 
blood.  Post-mortem,  examinations  of  clinically  observed  cases  are 
wanting,  to  complete  the  solution  of  this  interesting  question. 

Inflammation  of  Joints  of  the  Sjpine. — A  serious  consequence  of 
sprain  of  the  spine  is  inflammation  of  the  articulations ;  extending 
perhaps  to  the  membranes  of  the  cord,  as  spinal  meningitis,  or  even 
involving  the  cord,  as  spinal  myelitis.  Suppuration  Avithin  the  verte- 
bral canal  may  result,  and  thence  compression  of  the  cord.  But  the 
loose  connection  of  the  fibrous  theca  or  dura  mater  within  the  canal, 
which  has  a  distinct  periosteum, — unlike  the  adherent  dura  mater 
within  the  cranium,  which  serves  the  purpose  of  periosteum, — is  an 
anatomical  condition  unfavourable  to  the  extension  of  the  articula- 
torj  inflammation  of  the  spine.  The  violence  of  the  sprain  is  certainly 
no  measure  of  the  probability  of  inflammation  supervening ;  compara- 
tivel}^  slight  injury  having'  perhaps  this  consequence,  while  severe 
sprain  may  not  be  followed  by  inflammation. 

The  symptoms  are  those  of  paralysis,  the  inflammation  being  of  a 
chronic  character  and  leading  to  suppuration.  In  an  early  stage,  the 
paralysis  may  be  partial,  depending  on  the  compression  of  some  of  the 
spinal  nerves,  as  they  issue  through  the  inter- vertebral  foramina ;  in  a 
later  stage,  the  paralysis  may  become  more  general,  from  intrusion  of 
the  abscess  into  the  vertebral  canal,  and  compression  of  the  cord, 
resulting  in  complete  paraplegia.  At  this  stage,  chronic  abscess 
around  and  within  the  vertebral  canal,  as  the  consequence  of  spinal 
sprain,  might  be  mistaken  for  caries,  with  abscess  and  destruction  of 
the  bodies  of  the  vertebrse.  But  the  absence  of  angular  deformity  at 
the  seat  of  disease  by  the  upper  portion  of  the  column  inclining 
forward,  will  probably  settle  the  question  of  diagnosis;  Spinal  abscess 
from  sprain  may  terminate  by  resolution,  with  the  removal  of  compres- 
sion-symptoms, and  gradual  restoration  of  the  functions  of  the  cord ; 
leaving  perhaps  the  diseased  articulations  in  a  state  of  anchylosis.  Or, 
the  abscess  breaks,  and  continuing  to  discharge  pus^  the  prognosis  is 
unfavourable. 

Treatment. — Uncomplicated  sprain  of  the  spine  should  be  treated 
on  the  principles  which  relate  to  sprains  of  the  joints  generally  : — (1) 
Perfect  rest  of  the  body,  in  the  recumbent  position,  or  on  a  prone 
couch;  (2)  Fomentations,  warm  and  sedative,  as  by  a  decoction  of 
poppy-heads,  or  a  lotion  of  lead  and  opium  ;  subsequently,  stimulating 
applications,  as  camphor  liniment,  or  the  tincture  of  iodine ;  (3)  Mer- 
curials, as  the  bichloride,  in  small  and  continued  doses,  with  bark,  and 
good  nourishment.  Some  soi't  of  stay  support  may  be  requisite  when 
the  patient  begins  to  get  about. 

The  complications  and  consequences  of  spinal  sprain  must  be  treated 
as  explained  in  connection  with  Hgematuria,  and  Compression  of  the 
spinal  cord  from  intra-vertebral  hemorrhage  or  suppui-ation. 

Fractures  of  the  Spixe. — Structural  Conditions. — The  several  parts 
of  a  vertebra  are  liable  to  fracture.  The  processes,  articular,  trans- 
verse, and  spinous,  may  severally  be  the  seat  of  fracture ;  and  in  par- 
ticular the  spinous  process.  The  arch  is  sometimes  fractured  on  either 
side  of  this  process  (Fig.  810)  ;  and  the  body  of  the  vertebra  is  liable 
to  fracture  obliquely,  from  behind  forwards  and  downwards,  or  occa- 
sionally it  may  be  comminuted.    The  ligaments  corresponding  to  these 
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Fig.  810* 


Fig.  81Lt 


several  portions  of  bone  are  ruptured  with  fracture,  more  or  less  comr 
pletely.  In  fracture  of  the  body,  the  anterior  and  posterior  common 
longritudinal  ligaments  are  torn  through.  Displacement  will  depend  on 
the  line  of  fracture,  and  on  whether  the  force  producing  it  be  direct  or 
iudirect.  Thus,  fracture  of  the  bodj  of  a  vertebra,  and  by  indirect 
violence,  as  a  fall  on  the 
head  from  a  height,  Avill 
occasion  great  displace- 
ment ;  the  upper  portion 
of  the  body  being  driven 
downwards  and  for- 
wards, and  the  lower 
backwards  and  upwards, 
with  excnrvation  of  the 
spine  posteriorly,  so  that 
the  projecting  point  cor- 
responds to  the  spinous 
process  of  the  fractured 
vei'tebra.  In  proportion 
as  the  fracture  is  trans- 
Averse,  and  the  displace- 
ment a  sliding  forwards 
only,  the  spinous  process  of  the  broken  vertebra  is  depressed  and  disap- 
pears, -while  the  process  of  the  vertebra  below  thus  relatively  projects 
(Fig.  811).  Direct  violence  of  an  extreme  kind 
Avill  also  produce  displacement ;  as  a  gunshot 
injury  to  the  spine.  Comminution  is  mostly 
produced  by  violent  flexion  forwards,  as  Mal- 
gaigne  alleged  ;  but  it  may  also  arise  from  direct 
violence,  applied  in  the  opposite  direction,  as 
b}'  a  fall  on  the  back  of  the  neck  across  an  iron 
bar,  in  a  case  recorded  by  Hamilton.  Double 
fracture  of  the  spine  may  occur,  but  rarely  ;  an 
instance  being  mentioned  by  Le  Gros  Clark,  in 
which  the  first  lumbar  vertebra  was  fi-actured, 
and  comminuted,  with  compression  of  the  cord, 
and  the  second  dox'sal  vertebra  was  also  the  seat 
of  comminuted  fracture. 

Dislocation  often  accompanies  spinal  fi'ac- 
ture  ;  and  dislocation  of  the  articular  processes 
in  the  back  and  loins  cannot,  perhaps,  take 
place  without  fracture.  In  the  neck,  these  two 
forms  of  injury  may  occur  independently  (Fig.  812).  This  difference 
is  owing  to  the  different  dii^ection  of  these  processes  in  the  three 
regions   of  the   spine;  in  the   cervical   region  having   an  oblique   or 

*  Univ.  Coll.  Mus.,  160. 

t  St.  Thomas's  Hosp.  Mns.,  M.  19.  Fracture  through  the  anterior  part  of  the 
body  of  the  twelfth  dorsal  vertebra,  with  displacement  of  the  eleventh  forwards, 
canying  with  it  the  detached  fragment  of  the  twelfth.  The  anterior  common  liga- 
ment is  untorn.  The  spinal  cord  was  compressed  just  above  the  cauda  equina. 
Eeparative  deposit  of  new  bone  on  the  vertebral  arch,  opposite  the  seat  of  fracture. 

X  Univ.  Coll.  Mus.,  3606.  Dislocation  forwards  of  the  fifth  cervical  vertebra, 
without  fracture.  From  a  man  who  tumbled  downstairs,  whilst  carrying  a  sack  of 
flour.     He  was  insensiblCj  and  died  shortly  after  admission  into  the  Hospital. 
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FtG.  813.* 


almost  a  horizontal  direction  ;   while  in  the  dorsal  and  lumbar  regions 
the  J  are  vertical. 

The  spinal  cord  and  its  membranes  suffer  compression  or  lacera- 
tion, in  fracture  with  displacement  of  the  bodies  of  the  vertebrae  (Fig. 
813)  ;  but  the  membranes  are  comparatively  rarely  raptured  or  torn, 
although  the  cord  has  been  completely  divided  in  some  cases.  When 
the  fracture  is  limited  to  the  spinous  process, 
or  even  the  arch  of  the  vertebra,  the  spinal 
cord  may  escape  injury. 

Arterial  heemorrhage  in  the  substance  of 
the  cord  is  inconsiderable ;  the  vessels  which 
permeate  the  cord  being  minute  and  soon  ceas- 
ing to  bleed.  Bat  venous  blood,  from  the  large 
sinuses  in  the  vertebral  canal,  collects  in  per- 
haps considerable  quantity  between  the  vei-te- 
brae  and  the  dura  mater;  and  particularly 
under  the  arches  of  the  vertebrae,  where  the 
attachment  of  this  membrane  is  loosest.  Any 
such  extravasation  of  blood  will  be  an  ad- 
ditional source  of  pressure  on  the  cord. 

Symptoms. — The  symptoms  of  spinal  frac- 
ture are  both  general  and  special,  or  pertaining 
to  the  particular  region  which  may  be  the  seat 
of  fracture. 

The  general  symptoms  are,  locally,  some  alteration  of  contour  in  the 
line  of  the  spinous  processes,  depending  on  and  proportionate  to  the 
displacement.  The  processes  above  the  seat  of  fi^cture  are  depressed, 
and  correspondingly  prominent  below.  The  transverse  processes  also 
may  have  become  prominent,  and  the  spine  twisted  on  itself.  Rarely 
can  any  mobility  or  crepitation  be  felt,  unless  the  fracture  be  limited 
to  one  or  other  of  these  processes.  Bat  more  or  less  swelling  and 
discolouration  are  conspicuous.  Pain  is  experienced  at  the  seat  of 
injury,  and  there  is  a  notable  inability  to  support  the  trunk  erect. 
The  general  symptoms  otherwise  refer  to  injury  of  the  spinal  cord, — 
as  also  depending  on  the  displacement.  The  functions  of  the  cord 
are  more  or  less  completely  suspended  or  desfroyed.  Thence,  paralysis 
of  sensation  and  voluntary  motion  below  the  seat  of  fi-acture ;  con- 
stipation, with  involuntary  evacuation  of  the  fgeces,  which  become 
blackish,  pultaceous,  and  have  an  offensive  odour;  and  retention  of 
urine,  which  becomes  ammoniacal,  and  is  voided  by  a  dribbling  incon- 
tinence. Such  are  the  regular  symptoms.  Priapism  and  emission 
of  the  semen  may  occur  as  occasional  symptoms. 

Fracture  in  the  upper  part  of  the  lumhar  region  produces — in 
addition  to  the  general  symptoms- — a  tympanitic  condition  of  the 
abdomen  ;  the  intestines  being  almost  suddenly  distended  with  gas. 
In  the  upper  part  of  the  dorsal  region,  the  thoracic  respiration  is  em- 
barrassed or  suppressed,  by  compression  of  the  cord  above  the  origins 

*  Univ.  Coll.  Mns.,  162.  Fractnre  through  the  body  of  the  ninth  dorsal  vertebra, 
with  displacement  of  the  upper  portion  forwards  upon  the  lower  to  such  an  extent, 
that  the  dura  mater  and  spinal  cord  are  completely  divided ;  but  the  anterior  com- 
mon ligament  is  entire,  although  stripped  from  the  front  of  the  vertebra  below. 
The  spinous  process  of  the  eighth  vertebra  has  also  been  detached.  The  pleura  was 
lacerated  at  the  seat  of  injury. 
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Fig.  814* 


of  the  intercostal  nerves.  At  the  sixth  cervical  vertebra  (Fig.  814) 
fracture  is  attended  with  paralysis  of  the  upper  extremities ;  and 
above  the  third  cervical  vertebra,  compression  of  the  cord  will  be 
instantly  fatal  by  asphyxia — -the  phrenic  nerves  thus 
being  paralyzed. 

Causes. — External  violence  applied  directly,  or 
indirectly,  to  the  vertebi-al  column,  represents  the 
two  modes  of  fracture-production.  A  blow  or  fall 
on  the  back  is  one  mode  of  fracture-;  a  fall  on  the 
top  of  the  head,  or  compression  of  the  tx'unk  verti- 
callj',  as  between  the  box  of  a  carriage  and  an  arch- 
Avay,  is  the  other,  or  indirect  mode  of  producing 
fracture  of  the  spine.  Gunshot  injury,  as  a  cause 
of  fi-acture,  may  be  complicated  by  the  lodgment 
of  a  foreign  body,  as  a  ball  or  portion  of  clothing. 

Cotorse  and  Termination. — The  effusion  resulting 
from  inflammation  is  sometimes  a  further  source  of 
pressure  on  the  cord,  at  a  period  subsequent  to 
tracturc-displacement  and  intra-spinal  haemorrhage. 
Bed-sores  are  extremely  liable  to  form  over  the 
sacrum  or  other  prominent  points,  even  when  subject 
only  to  the  pressure  of  a  water-bed  ;  the  vitality  of  the  skin  declining 
in  consequence  of  the  paralytic  condition.  A  chronic  inflammatory 
state  of  the  bladder,  ^vith  mucous  or  muco-purulent  and  ammoniacal 
urine,  supervenes  ;  and  sloughing  of  the  bladder,  with  extravasation 
of  urine,  I  have  known  to  occur.  Increasing  exhaustion  accompanies 
the  paralysis,  and  death  ensues. 

But  the  2^6riod  of  fatal  termination  which  thus  takes  place  in  most 
cases,  varies  according  to  the  situation  of  fracture,  the  degree  of  dis- 
placement also,  and  pressure  therefore  on  the  cord.  Above  the  third 
cervical  vertebra,  death  may  not  occur  immediately,  unless  the  fracture 
be  attended  "with  displacement.  In  nineteen  cases,  collected  by  Dr. 
Stephen  Smith,  wherein  the  odontoid  process  was  fractured^  at  ages 
ranging  from  three  to  sixty-eigbt  years,  three  survived  for  live  days, 
and  ten  for  several  weeks  or  months  ;  in  one  case,  death  taking  place 
two  years  and  thi'ee  months  after  the  fracture.  Similarly,  fracture  of 
the  atlas  was  not  fatal  until  a  year  after  the  accident,  in  a  case  under 
Mr.  Cline's  observation  ;  although  fost-mortem  examination  showed 
that  the  odontoid  process  of  the  axis  was  ever  liable  to  fall  backwards 
upon  the  cord.  Fracture  of  both  atlas  and  axis  may  not  be  imme- 
diately fatal,  unless  accompanied  with  sufiicient  displacement ;  one 
patient  having  lived  five  days,  and  another  forty-seven  weeks,  and  in 
the  latter  case  bony  union  had  occurred.  Between  the  fourth  cervical 
and  the  first  dorsal,  fracture  is  not  generally  fatal,  under  from  three 
to  ten  days.  With  fracture  in  the  dorsal  region,  the  patient  may  live 
from  two  to  three  weeks.     With  fracture  in  the  lumbar  i^egion,  life 

*  Univ.  Coll.  Mus.,  1,  59.  Fracture  of  anterior  portion  of  body  of  fifth  cervical 
vertebra — apparently  produced  by  forcible  flexion  of  the  neck  ;  fragments  of  the 
bone  project  in  front,  and  posteriorly  the  body  is  divided  into  halves  by  a  vertical 
fissure,  and  the  lower  border  projects  slightly  within  the  spinal  canal.  The  articu- 
lar processes  of  the  fifth  and  sixth  vertebrae  are  widely  separated,  the  posterior 
common  ligament  having  been  ruptured.  The  arch  of  the  sixth  vertebra  is  fractured 
across  its  pedicles. 
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may  be  prolonged  from  three  weeks  to  two  months,  or  possibly,  many 
months.  Recovery  is  not  impossible.  Even  in  fracture  above  the 
third  cervical  vertebra,  three  of  the  cases  referred  to  recovered.  In 
one,  after  the  separation  and  escape  of  the  odontoid  process  of  the 
axis ;  in  another,  the  body  of  this  bone  was  discharged,  and  the  pro- 
cess retained.  A  favourable  result  will  be  yet  more  "probable,  accord- 
ing to  the  absence  of  displacement,  as  in  fracture  of  the  more  solid 
vertebra  of  the  lumbar  region  ;  the  nature  of  the  injury  remaining 
undiscovered  during  life,  and  the  fragments  becoming  united  (Figs. 
815,  816).    Eleven  such  specimens  have  been  collected  by  Dr.  Wyman, 


Fig.  815.* 


Fig.  8l6.t 


of  New  York.  Death  resulting  from  gunshot  injury  of  the  spine  showed 
a  high  percentage  in  the  cases  which  occurred  dui'ing  the  American 
War  of  the  Rebellion ;  but  it  is  instructive  to  note  the  declining 
ratio  of  mortality  according  to  the  seat  of  injury^  from  above  down- 
wards : — - 


Region. 

Cases. 

Died. 

Mortality. 

Cervical  ... 

...       91     ... 

...     63     ... 

...     70-0 

Dorsal 

...     137      .. 

...     87     ... 

...     63-5 

Lumbar  ... 

...     149     ... 

...    m    ... 

...     45-5 

Treatrnent. — The  fracture  itself  cannot  be  treated.  No  displacement 
of  consequence  can  well  or  safely  be  rectified  ;  and  no  mechanical  appli- 
ances can  be  applied  effectually.  Any  injury  to  the  spinal  cord  must 
be  treated  with  reference  to  inflammation.  The  patient  being  placed 
in  bed,  flat  on  his  back,  to  insure  rest ;  local  depletion  by  leeches  may 
first  be  employed,  followed  by  counter-irritation,  cautiously,  having 
regard  to  the  tendency  to  bed-sores.  Subsequently,  the  adminis- 
tration of  strychnine  in  small  and  increasing  doses,  continued  until 
slight  tetanic  twitchings  are  produced,  will  have  the  most  beneficial 
influence  on  the  paralysis.  Electricity  also  may  be  employed,  perhaps 
with  advantage. 

The  state  of  the  bladder  will  require  the  constant  introduction  of 
a  catheter  to  relieve  retention ;  while  the  treatment  appropriate  for 

*  St.  Thomas's  Hosp.  Mus.,  25'. 

t  Univ.  Coll.  Mus.,  170.  Fracture  of  the  arch  of  the  last  lumbar  vertebra, 
extending  through  the  upper  part  of  the  body  of  the  sacrum ;  with  dislocation  of 
the  vertebra  forwards  and  downwards.    No  history.    A  dissecting-room  specimen. 
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chronic  cystitis  may  have  some  avail  in  changing  the  character  of  the 
urine.  The  bowels  must  be  carefully  regulated  by  laxative  aperients, 
such  as  castor  oil,  and  enemata  occasionally  of  turpentine  and 
gruel. 

Trephining  the  spine,  in  order  to  raise  or  excise  any  depressed  frag- 
ments— as  originally  proposed  by  Paulus  ^gineta — was  performed  by 
H.  Cline,  in  1814;  and  afterwards  by  Mi".  Oldknow  of  Nottingham, 
Mr.  Wickham  of  Winchester,  Mr.  Attenburrow,  Tyrrel,  and  Sir  A. 
Cooper  ;  by  Dr.  Rhea  Barton,  and  other  American  Surgeons ;  also  by 
Laugier  and  Roux  ;  making  a  total  of  about  a  score  cases.  All  Avere 
fatal  in  their  results,  although  four  of  them  were  questionably  success- 
ful for  a  time — two  by  Dr.  Patter,  of  New  York  ;  one  by  Dr.  Blair  ; 
and  perhaps  a  fourth  by  Dr.  Gordon,  of  Dublin.  If  compression  of  the 
cord  from  hgemorrhagic  extravasation  could  be  diagnosed,  the  risk 
of  trephining  might  be  warranted,  and  the  operation  afford  some 
relief;  but,  with  compression  from  depressed  fracture,  the  damage  to 
the  cord  remains,  plus  the  danger  arising  from  the  operation.  In  the 
case  of  an  open  wound,  depressed  fragments  may  be  extracted,  as  in 
a  case  by  Louis.  Otherwise,  this  practice  is  properl}'  condemned  by 
Liston,  Brodie,  Malgaigne,  and  Gibson.  In  gunshot  fracture  of  the 
spine,  the  removal  of  depressed  fragments  is  not  followed  by  any  suc- 
cessful results  of  recovery,  as  with  regard  to  the  functions  of  the  cord  ; 
except  perhaps  in  cases  where  a  broken  spinous  process  has  been 
removed, — without  thus  i-elieving  compression,  or  exposing  the  cord. 
This  conclusion  is  fully  established  by  an  examination  of  the  cases 
of  such  operative  procedure  by  American  Surgeons,  in  the  War  which 
has  contributed  so  much  rich  experience  to  the  annals  of  Military 
Surgery.  The  operation  of  trephining,  in  gunshot  fracture,  is  as  little 
sanctioned  by  the  results  of  this  experience  ;  although  the  lodgment 
of  a  ball  in  the  soft  parts  presents  a  complication  which  may  be 
dealt  with  according  to  the  general  principles  of  treatment  in  gunshot 
Avounds. 

Bed-sores  are  produced  by  ulceration  of  a  gangrenous  character,  as 
the  consequence  of  prolonged  pressure  on  prominent  parts  of  the  body, 
during  any  long  and  exhausting  confinement  to  bed.  But,  in  the 
practice  of  Surgery,  bed-sores  are  specially  apt  to  form  in  the  course 
of  fracture  or  other  injury  of  the  spine,  which  necessitates  continued 
recumbency.  The  skin  over  the  sacrum,  more  particularly,  or  other 
points,  as  the  spinous  processes  of  the  vertebrae,  the  spines  of  the 
scapulfe,  the  trochanters,  and  the  heels,  is  liable  to  undergo  congestive 
inflammation  and  ulceration  fi'om  continued  pressure ;  these  parts 
chiefly  being  in  contact  with  the  bed  on  which  the  patient  lies.  A 
congestive  patch,  here  or  there,  appears,  of  a  purplish-brown  colour, 
attended  with  a  pricking  sensation,  as  if  bread-crumbs  were  under  the 
part  ;  sloughing  soon  follows,  involving  the  subcutaneous  cellular 
texture,  and  thus  forming  an  ulcer,  which  may  not  itself  be  of  large 
size,  but  which  is  more  or  less  extensively  undermined.  The  inte- 
gument can  perhaps  be  lifted  up  as  a  flap  around  the  ulcer.  A  thin 
sanious  fluid  exudes.  This  sore  may  remain  stationary,  but  indolent 
and  indisposed  to  heal.  Or,  the  marginal  skin  melts  away  progres- 
sively, and  the  base  of  the  ulcer  deepens  ;  so  that  the  tendinous  expan- 
sion over  the  sacrum  may  come  away  in  shreds,  and  the  bone  be  laid 
bare.      Soraelimcs  the  tubercles  of  this  bone  become  necrosed.     Perr 
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haps,  spinal  meningitis  supervenes.     At  last,  the  patient  sinks  from 
exhaustion. 

The  formation  of  bed-sores  is  provoked  by  irritation  or  maceration 
of  the  integument,  by  perspiration,  urine,  or  feculent  matter  having 
saturated  the  bed,  from  want  of  cleanliness  ;  but  there  is  always  a 
special  predisposition  to  such,  ulceration  in  enfeebled  and  aged  persons  ; 
while  the  influence  of  paralysis  and  of  certain  blood-diseases  is  wit- 
nessed in  the  frequency  of  bed-sores  after  injury  to  the  spine,  and  in 
the  course  of  pyaemia  or  septictemia,  typhus,  or  other  fevers.  Pre- 
vention is  nearly  always  possible.  The  nurse,  if  she  understand  her 
duty,  or  instructed  by  the  Surgeon,  will  take  every  watchful  precaution 
to  avoid  or  remove  any  pressure  upon  prominent  parts ;  remembering 
the  painless  and  insidious  character  of  the  ulceration  in  most  cases. 
Hence,  the  importance  of  using  a  well-stuffed  bed,  so  that  the  patient 
shall  not  sink  into  hollows,  and  of  observing  that  the  sheet  be  kept 
free  from  wrinkles.  A  draw-sheet  placed  under  the  buttocks  is  very 
serviceable  in  aid  of  cleanliness,  and  the  nurse  should  always  use  a  bed- 
pan, and  take  care  that  the  fundament  be  sponged  and  wiped  dry,  after 
any  evacuation.  It  will  be  necessary  to  employ  a  urine-bottle,  in  case 
of  dribbling  micturition.  The  patient  should  be  thoroughly  examined 
from  time  to  time,  to  see  that  no  bed-sore  is  threatening.  Exposed 
parts — the  sacrum  in  particulai^ — may  be  fortified  by  washing  them  with 
some  slightly  stimulant  lotion ;  such  as  spirits  of  wine,  or  with  the 
addition  of  two  grains  of  bichloride  of  mercury  to  the  ounce — as 
Brodie  recommended — or  a  weak  carbolic-acid  solution ;  or,  the  part 
may  be  mechanically  protected  with  a  layer  of  soap-plaster  spread  on 
thick  wash-leather,  or  with  a  pad  of  cotton- wadding.  A  proper  adjust- 
ment of  ring-cushions  or  air-pillows  will  further  aid  in  removing 
pressure ;  and  the  water-bed  is  often  a  most  useful  resource.  Any 
abrasion  of  the  skin  maybe  painted  over  with  collodion  ;  when  slough- 
ing takes  place,  separation  of  the  dead  textures  should  be  promoted  by 
poulticing  with  charcoal  or  carbolized  charcoal ;  and,  afterwards,  the 
clean  ulcer  may  be  dressed  with  a  weak  stimulant  solution,  as  of 
perchloride  of  iron  or  tincture  of  myrrh.  Care  must  still  be  taken  to 
guard  against  pressure.  Throughout  the  treatment,  whether  pre- 
ventive or  remedial,  the  patient's  weak  circulation  and  low  nutrition 
must  be  invigorated,  as  far  as  possible,  by  tonics  and  nutritious  food. 

CoNCUSsioisr  OF  the  Spinal  Cord. — This  expression  is  used  to 
denote  a  shock,  shake,  or  jar  of  the  spinal  cord,  as  the  immediate 
effect  of  violence,  directly  or  indirectly  applied  to  the  Spine.  This  is 
attended  with  or  followed  by  an  impairment  or  loss  of  the  functions 
depending  on  the  integrity  of  the  cord — symptoms  of  a  paralytic 
character. 

The  pathology  of  injury  referable  to  concussion  of  the  spinal  cord 
has  been,  and  is  still,  disputed.  It  is  argued  that  the  peculiar  anato- 
mical construction  of  the  spine,  and  the  condition  of  the  enclosed  cord 
— the  elastic  and  graduated  flexibility  of  the  one,  and  the  loose,  isolated 
state  of  the  other,  suspended  in  a  tubular  investment  of  subarachnoid 
fluid — are  circumstances  which  render  it  highly  improbable,  if  not 
impossible,  that  vibrations  of  force  should  be  communicated  to  the 
cord.  All  these  circumstances  are  of  an  opposite  character  in  relation 
to  the  brain,  which  is  subject  to  concussion  from  injury  to  the  head. 
On  the  other  hand,  injury  of  the  spine,  accompanied  with  paralytic 
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symptoms,  is  not  unfrequently  met  with  in  Avhicli,  upon  examination 
during  life,  or  after  death,  no  fracture,  displacement,  extravasation  of 
blood,  or  other  cause  of  compression,  can  be  discovered.  Injury  of 
this  kind,  distinguished  by  the  absence  of  any  perceptible  structural 
alteration,  is  referred  to  concussion  of  the  cord,  in  explanation  of  the 
peculiar  functional  symptoms.  And  analogy  would  seem  to  confirm 
this  interpretation  of  the  symptoms  produced,  although  the  intimate 
nature  of  the  change  in  the  concussed  or  shaken  nervous  structure 
daunot  be  demonstrated.  We  do  not  know^observes  Mr.  Erichsen — 
how  it  is  that,  when  a  magnet  is  struck  a  heavy  blow  with  a  hammer, 
the  magnetic  force  is  jarred,  shaken,  or  concussed  out  of  the  horse- 
shoe. But  we  know  that  it  is  so,  and  that  the  iron  has  lost  its  mag- 
netic power.  So,  if  the  spine  is  badly  jarred,  shaken,  or  concussed  by 
a  blow  or  shock  of  any  kind  communicated  to  the  body,  we  find  that 
the  nervous  force  is  to  a  certain  extent  shaken  out  of  the  man,  and 
that  he  has  in  some  Avay  lost  nervous  power. 

The  seconcZa?-?/ changes  of  structure  which  the  spinal  cord  undergoes 
are  those  of  inflammation,  of  a  chi'onic  character  ;  and  as  affecting  the 
membranes — chronic  Spinal  Meningitis,  and  the  cord — chronic  Spinal 
Myelitis ;  the  former  usually  extending  to,  or  being  accompanied 
Avith,  a  similar  affection  of  the  cerebral  meninges — chronic  Cerebral 
meningitis. 

In  Spinal  Meningitis,  the  structural  alterations  consist  of  increased 
vascularity  of  the  membranes,  the  meningo-rachidian  veins  being  en- 
gorged, and  the  vessels  of  the  pia  mater  injected,  in  patches  or  uni- 
formly ;  serous  fluid,  reddish  and  clear,  or  opaque  from  the  admixture 
of  lymph,  is  effused,  more  or  less  in  quantity,  within  the  arachnoid,  or 
there  may  be  adhesion  of  its  visceral  and  parietal  surfaces,  and  puriform 
lymph  in  the  subarachnoid  space.  In  Spinal  Myelitis,  the  inflam- 
mation affecting  the  substance  of  the  cord,  this  undergoes  softening 
and  atrophy — -the  whole  of  the  nervous  substance  even  disappearing, 
and  leaving  nothing  but  connective  tissue  at  the  pai't  affected.  The 
extent  of  this  structural  change  varies ;  the  whole  thickness  of  the 
cord  may  be  affected  at  one  point,  or  one  of  the  lateral  halves  in  a  ver- 
tical direction,  or  it  maybe  limited  to  the  anterior  or  posterior  aspect; 
or  restricted  principally  to  the  central  grey  portion,  rather  than  the 
circumferential  part  of  the  cord.  When  myelitis  is  consecutive  to 
meningitis,  the  inflammatory  softening  may — accoi'ding  to  Ollivier's 
observations — be  limited  to  the  white  substance.  These  alterations  of 
structure  may  have  taken  place  in  one  region  only  ;  in  the  lumbar  por- 
tion of  the  coi'd,  most  frequently  ;  in  the  cervical,  next  in  order  of  fre- 
quency ;  in  the  dorsal,  less  commonly.  The  whole  length  of  the  cord 
is  very  rarely  affected.  Induration,  with  hypertrophy,  of  the  nervous 
substance  of  the  cord — which  resembles  boiled  white  of  egg — instead  of 
softening  and  atrophy,  may  be  the  result  of  chronic  myelitis,  as  in  the 
case  of  Count  de  Lordat ;  and  similar  cases  are  related  by  Portal, 
Ollivier,  and  Abercrombie. 

Spinal  Meningitis  and  Myelitis  occasionally  exist  separately,  either 
without  the  other;  more  commonly  they  co-exist,  but  associated  in 
very  different  degrees. 

As  the  result  of  raihvay  collision^  only  one  case  of  post-mortem  ex- 
amination is  recorded,  where  death  had  ensued  from  the  secondary  and 
remote  effects  of    Concussion  of   the  spinal  cord ;    and  whereby  the 
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symptoms  observed  during  life  were  shown  to  be  dependent  on  the 
pathological  changes  of  stmctnre  which,  from  the  history  of  this  one 
completed  case,  are  presumed  to  exist  in  other  similar  cases.  The 
patient  was  under  the  care  of  Mr.  Gore,  of  Bath,  who,  however,  did 
not  see  him  until  about  a  year  after  the  accident,  and  then  at  ip.tervals 
up  to  the  time  of  death.  The  case  was  that  of  a  man,  middle  aged,  of 
active  business  habits,  who  having  been  in  a  railway  collision,  and 
without  any  sign  of  external  injury — wound,  bruise,  fracture,  or  dislo- 
cation— began  to  manifest  the  usual  nervous  symptoms.  He  gradually, 
but  very  slowly,  became  partially  paralyzed  in  the  lower  extremities,  and 
died  three  years  and  a  half  after  the  accident.  Dr.  Lockhart  Clarke 
carefully  examined  the  spinal  cord,  which  presented  the  inflammatory 
congestion  of  the  meninges,  effusion,  softening,  and  atrophy,  already 
described.  More  recently,  a  minute  examination  of  the  structural 
alterations  consequent  on  concussion  of  the  cord  was  made  by  Dr.  H. 
Charlton  Bastian.  A  man  fell  from  the  top  of  a  hayrick,  and  had 
partial  paraplegia,  motory,  but  not  sensory.  He  lived  six  months. 
The  medulla  oblongata  and  spinal  cord  were  found  to  have  undergone 
extensive  granular  degeneration.  The  important  practical  fact  was, 
that  in  conjunction  with  such  disorganization,  the  patient  gradually 
recovered  some  power  of  voluntary  motion  in  his  limbs,  and  that  sensa- 
tion remained  unimpaii-ed  to  the  last.  The  case  is  reported  in  the 
Med.-Chir.  Trans.,  vol.  1. 

Symptoms. — Concussion  of  the  Spinal  Cord  is  attended  with,  or  fol- 
lowed by,  symptoms  of  a  paralytic  character,  which  are  essentially  the 
same  in  all  cases ;  but  which  vary  in  degree,  according  to  the  direct 
or  indirect  force  of  the  concussion,  and  still  more  in  proportion  to  the 
severity  or  comparatively  slight  intensity  of  the  injury. 

{a.)  Direct  and  severe  concussion  is  attended  with  immediate  and 
marked  symptoms.  Pain  at  the  seat  of  injury  is  felt,  with  loss  of 
power  in  the  extremities  below  that  part,  and  there  m.ay  be  relaxation 
of  the  sphincters,  the  faeces  and  urine  perhaps  escaping  involtintarily  ; 
and  all  these  symptoms  are  accompanied  with  those  of  general  Shock 
to  the  nervous  system.  The  symptoms  may  pass  off  in  the  course  of  a 
few  days,  or  result  in  complete  paraplegia,  of  some  months'  duration 
or  permanently  irrecoverable. 

(&.)  Direct  but  slight  concussion  is  followed  by  similar  spinal  symp- 
toms, developed  slowly  and  insidiously,  in  the  course  of  several  weeks 
or  months ;  so  that  the  causative  relation  between  that  comparatively 
slight  injury  and  these  apparently  independent  and  serious  symptoms 
subsequently,  may  seem  improbable  to  the  patient  and  to  those  who 
are  unacquainted  with  such  cases,  and  may  be  overlooked  by  the 
Surgeon. 

(c.)  Indirect  concussion,  from  a  general  Shock  to  the  nervous  system  or 
of  the  whole  body. — Railway  collision  usually  causes  this  mode  of  con- 
cussion ;  the  carriage  being  brought  suddenly  to  a  stop,  the  traveller's 
body  is  carried  forward  by  its  own  momentum,  and  dashed  forwards 
against  the  opposite  side  of  the  carriage,  thence  perhaps  to  rebound 
back  again.  Or,  without  any  contact  from  collision,  the  body  may 
receive  the  shock,  and  the  trunk  be  thrown  backwards  and  forwards 
with  a  considerable  concussion,  in  this  way  also  wrenching  and  twisting 
the  spine  to  and  fro  in  the  nature  of  a  sprain.  A  fall  or  jump  from 
a  height,  the  individual  alighting  on  his  feet  or  his  nates,  may  have 
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a  similar  effect ;  general  concussion  involving  the  cord  and  spinal 
sprain. 

The  symptoms  arising  from  this  mode  of  concussion  are  often  slow 
and  insidious  in  their  progress,  weeks  or  months  elapsing  ere  they 
assume  a  marked  intensity.  They  relate  to  the  brain,  the  spinal  cord, 
and  the  limbs. 

Immediately  after  a  railway  collision,  an  individual  may  suffer  no 
apparent  injury,  beyond  feeling  generally  shaken,  and  somewhat  faint 
or  confused  ;  and  this  disturbance  may  soon  pass  off,  leaving  the  person 
himself  again,  able  to  assist  his  seemingly  less  fortunate  fellow-travel- 
lers, and  having  thus  occupied  himself  for  some  hours,  he  proceeds  on 
his  journey.  From  that  time,  however,  a  general  failure  of  nervous 
power  is  experienced,  the  sufferer  feels  that  the  spring  and  the  go  has 
been  taken  out  of  him  bodily  and  mentally ;  he  looks  pallid,  dejected, 
and  older,  broken  in  general  health — a  change  which  is  more  obvious  in 
a  person  of  previously  active  habits.  His  friends  remark,  and  he  feels, 
that  "  he  is  not  the  man  he  was."  Trjing,  perhaps,  from  time  to  time, 
to  resume  his  avocations,  he  is  compelled  to  lay  by,  and  with  rest, 
getting  better,  he  tries  again,  only  to  fail,  until  he  is  at  length  fairly 
knocked  up.  But  some  weeks  or  even  months  may  elapse  before  more 
definite  symptoms  become  developed.  They  correspond,  it  may  be 
presumed,  with  the  second  stage;  that  wherein  the  primary  effects 
uf  general  concussion  are  succeeded  by  the  symptoms  of  chronic 
inflammation  of  the  membranes,  and  of  the  substance  of  the  spinal 
cord,  with  similar  affection  of  the  brain.  Mr.  Erichsen  has  carefully 
analyzed  the  symptoms  presented,  of  which  the  following  is  a  summary  ; 
premising  that  while  all  the  symptoms  may  be  manifested  in  the  same 
case,  they  are  not  necessarily  associated. 

Cerebral  symptoms.- — With  a  pallid,  careworn  expression  of  counte- 
na.nce,  headache,  giddiness,  or  some  uneasy  sensation  in  the  head  is  com- 
plained of,  or  may  be  elicited  by  pressure  on  the  crown,  and  by  rotation 
of  the  head  or  movement  backwards  and  forwards.  The  functions  of 
the  brain  are  defective  or  perverted.  The  memory  is  deficient,  as  with 
regard  to  dates,  words,  figures.  The  thoughts  are  confused,  the  patient 
being  unable  to  combine  his  thoughts  in  argument  or  reading,  so  that 
the  latter  effort  is  abandoned  after  a  few  minutes'  attempt  to  read  a 
book  or  paper.  As  a  consequence  of  this  impairment  of  memory,  and 
inability  to  concentrate  ideas,  all  business  aptitude  is  lost.  Emotional 
disturbances  are  not  uncommon  ;  the  patient's  hopes  and  fears  some- 
times alternately  predominating.  The  temper  undergoes  some  change 
for  the  worse,  a  calm  and  cheerful  disposition  often  becoming  peevisli 
and  desponding.  Sleep  is  exchanged  for  wakefulness,  or  disturbed  by 
horrible  and  startling  dreams  ;  and  sometimes  an  oppressive  drowsiness 
or  stupor  is  scarcely  less  distressing.  The  special  senses  are  variously 
impaired  or  perverted.  Vision  is  defective,  in  regard  to  focal  distance 
and  clearness,  so  that  letters  of  print  or  writing  run  into  each  other. 
Double  vision  and  squint  are  occasionally  met  with.  Intolerance  of 
light  is  often  complained  of ;  and  black  spots,  or  flashes  of  light,  are 
constantly  seen.  One  or  both  eyes  may  be  affected.  Hear'mg  may  be 
over-sensitive  or  dull ;  in  the  former  state  any  sudden  noise  startles 
and  distresses  the  patient.  Taste  and  sviell  are  more  rarely  defective 
or  perverted.  Speech  generally  remains  unaffected ;  but  stammering 
or  mumbling   occurs   in   some  cases.       Touch  is   often  impaired,   the 
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patient  being  unable  to  pick  up  a  pin,  or  button  bis  dress;  and  the 
sense  of  weigbt  is  lost,  a  shilling  or  a  sovereign  on  tbe  point  of  tbe 
finger  feeling  of  equal  weigbt.  Hypersestbesia  is,  in  my  experience, 
a  less  common  affection,  occurring  in  various  parts,  particularly  in  tbe 
spine ;  tbe  adjoining  integument  being  over-sensitive,  especially  in  an 
bysteric  patient. 

Spinal  symptoms, — Tbe  attitude  referable- to  tbe  state  of  tbe  spine 
is  particularly  erect  and  stiff,  in  consequence  of  tbe  pain  occasioned  by 
flexion  forwards,  backwards,  or  sideways,  or  by  any  attempt  to  rotate 
tbe  trunk.  This  pain  restrains  any  movement  involving  the  vertebral 
column,  as  in  stooping,  or  rising  from  the  recumbent  position.  Tbe 
pain  is  elicited  on  examination,  by  pressure  or  percussion,  in  the  course 
of  tbe  spinous  process,  or  by  tbe  application  of  a  bot  sponge.  At  some 
one,  two,  or  tbree  points,  sensibility  will  be  found  increased.  Tbese 
are  commonly  tbe  mid-dorsal,  tbe  dorso-lumbar,  and  tbe  cervical 
regions,  extending  over  two  or  tbi-ee  vertebrae.  Sometimes  tbe  pain 
extends  laterally,  on  eitber  side  of  tbe  spine,  apparently  corresponding 
to  tbe  posterior  brancbes  of  tbe  spinal  nerves.  Tbe  pain,  therefore, 
may  be  rausculo-cutaneous,  as  well  as  deep-seated  in  the  spine.  A 
distressing  sensation,  as  if  a  tigbt  cord  were  round  tbe  waist,  with 
biccupy  breatbing,  is  sometimes  experienced. 

The  Limbs. — Tl?e  gait  of  the  patient  is  very  cbaracteristic  ;  a  strad- 
dling, shambling,  and  tottering  walk,  as  if  bis  legs  "were  not  bis  own. 
Exercise,  therefore,  becomes  more  and  more  limited  ;  and  movement  up 
and  down  stairs  difficult,  especially  tbe  latter  act.  A  stick  is  often  bad 
recourse  to  habitually,  or  tbe  patient  steadies  bimself  by  laying  bold  of 
any  support  in  his  way.  Witb  tbis  loose  gait,  tbe  rigid  spinal  attitude 
compels  tbe  patient  to  carry  bis  bead  erect,  and  looking  straight  for- 
wards, be  presents  tbe  appearance  of  a  man  walking  blindfolded.  Tbe 
failure  of  nervous  poiver  in  tbe  limbs  is  very  variable  in  its  extent  and 
degree.  It  may  affect  one  or  botb  legs,  or  tbe  arm  and  leg  on  tbe 
same  side,  or  one  arm  and  botb  legs,  or  all  four  limbs  may  be  more  or 
less  paralyzed.  Motor  power  only,  or  sensation  only,  or  both,  may  be 
lost,  and  in  an  equal  or  different  degrees  ;  but  tbe  paralysis  is  seldom 
complete.  Partial  paralysis  is  not  uncommon ;  as  in  the  extensor  of 
the  great  toe,  the  flexors  of  the  fingers,  or  tbe  muscles  of  tbe  ball  of 
the  thumb.  Motor  paralysis  may  be  tested  by  the  galvanic  current, 
so  as  to  excite  the  irritability  of  tbe  same  muscles  in  the  opposite 
limbs.  Loss  of  motor  power  in  the  hand  can  be  estimated  by  the 
force  of  the  patient's  grasp,  or  more  delicately  by  the  dynamometer. 
Spasmodic  starting  of  the  limbs,  or  perhaps  general  rigors,  occar  in 
some  cases.  The  sphincters  are  rarely  affected  ;  fi'equent  micturition 
being  met  with  occasionally,  retention  of  urine  seldom,  and  involun- 
tary def tecation  perhaps  never.  Diminution  or  perversion  of  sensation 
comprises  numbness,  as  shown  by  Brown-Sequard's  eestbesiometer ; 
coldness,  perceptible  to  tbe  touch,  or  shown  by  tbe  thermometer  ;  and 
various  sensations  of  tingling,  like  pins  and  needles,  burning  and 
darting  sensations.  These  feelings  are  often  limited  to  a  single  nerve, 
as  the  ulnar  or  tbe  muscnlo-spiral.  Sexual  desire  and  power  are 
generally  greatly  impaired,  or  even  entirely  lost. 

Various  organic  functional  disturbances  evince  tbe  participation  of 
the  sympathetic  nervous  system  ;  palpitation  of  the  heart,  hurried  or 
slow  respiration,  dyspepsia,  inappetency,  nausea  or  vomiting.     The 
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latter  symptom  I  have  noticed  especially  in  hysteric  patients  suEfering 
from  spinal  concussion. 

Nutrition  fails,  the  muscles  becoming  wasted,  and  soft  in  some 
cases,  with  a  diminution  in  the  size  of  the  limbs  as  shown  by  measure- 
ment ;  but  a  contracted  and  rigid  state  of  certain  muscles  supervenes 
in  some  advanced  cases,  as  alfecting  the  deltoid,  the  little  and  ring 
fingers,  the  muscles  of  the  calf,  or  the  extensors  of  tbe  great  toe, — these 
muscular  affections  contrasting  Avith  the  softened  state  of  the  muscles 
in  general.  The  pulse  varies  in  its  character  at  different  pei'iods.  At 
an  early  period  it  is  usually  slow  ;  at  a  later  and  advanced  period  it 
is  quick,  rising  to  90°  or  100"^.  It  is  always  feeble.  This  state  of  the 
pulse,  especially  its  increased  and  increasing  rapidity,  is  always  a 
significant  symptom. 

Diagnosis. — ^Concu-ssion  of  the  spinal  cord  must  be  distinguished 
from  other  injuries  and  diseases.  From  spinal  sprain,  concussion 
differs  in  the  presence  of  paralytic  symptoms  ;  unless  the  sprain  be 
complicated  by  intra- vertebral  hgemorrhage,  or  intra- vertebral  suppura- 
tion as  a  consequence  of  inflammation,  in  either  case  causing  compres- 
sion of  the  cord.  Cerebral  Concussion  is  difficult  to  distinguish  from 
concussion  of  the  cord,  the  two  being  usually  associated  ;  and  the  pre- 
cise diagnosis  is  unimportant.  But  the  pain  in  parts  of  the  .spine,  and 
its  rigidity,  are  diffei'ential  symptoms  as  to  the  seat  of  injury.  From 
rheumatism,  concussion  of  the  cord  differs  in  the  presence  of  true  para- 
lytic symptoms,  motor,  sensory,  or  both,  and  the  localized  spinal  pain  ; 
the  progressive  character  of  the  symptoms,  and  the  previous  history 
of  the  case,  as  commencing  from  injury.  The  concomitant  articular 
inflammation,  and  state  of  the  urine,  in  regard  to  lithic  acid  and  the 
deposit  of  lithates,  are,  on  the  other  hand,  symptomatic  of  rheumatism. 
Hysteria,  as  manifested  through  the  spinal  cord  by  hysterical  paralysis, 
may  simulate  paralysis  arising-  from  concussion  of  the  cord.  But  the 
history  of  the  case,  its  progressive  character  also,  and  without  any 
complete  intermission  of  the  symptoms,  are  clearly  diagnostic;  while 
the  sex,  age,  and  temperament  of  the  patient,  with  the  absence  of 
other  hysterical  symptoms,  may  further  contrast  with  hysteria, — which 
commonly  occurs  in  females  rather  than  males,  in  the  young  rather 
than  in  the  middle  aged  and  old,  in  those  of  an  excitable  and  emo- 
tional disposition  rather  than  in  the  steady-going,  working  man  of 
business,  and  in  whom  there  are  no  other  symptoms  of  hysterical 
affection. 

Ter7)iinations,  and  Prognosis. — Death  results  from  concussion  of  the 
spinal  cord,  in  most  cases,  the  issue  of  which  has  been  known.  But  the 
period  of  the  fatal  result, — or  the  probable  diiration  of  life, — varies 
according  to  the  severity  of  the  injury.  Severe  and  direct  concussion 
of  the  cord,  as  from  a  heavy  blow  on  the  back,  will  probably  have  a 
speedil}"  fatal  termination  ;  and  the  more  so  if  accompanied  with  intra- 
vertebral  htemorrhage.  Indirect,  and  perhaps  severe  concussion,  as 
from  Railway  collision,  in  most  cases,  which  is  commonly  followed  by 
paralytic  symptoms  slowly  and  progressively  developed,  terminates 
fatally  in  a  period  varying  from  two  and  a  half  to  five  j^ears  ;  or  per- 
haps at  a  much  later  period, — fifteen  or  twenty  years.  When  death 
does  not  ensue,  recovery  may  take  place,  more  or  less  completely,  ac- 
cording to  the  stage  of  the  case  after  concussion  of  the  cord.  The 
prim,ary,  and  almost  immediate,  paralytic  .symptoms  may  pass  off,  and 
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more  probably  so  in  proportion  to  their  immediate  severity,  especially 
if  the  patient  be  young  and  healthy;  recovery  taking  place  completely 
and  permanently.  A  period  of  six  months,  under  treatment,  will 
perhaps  suffice  to  entirely  reinstate  the  health.  The  secondary  and 
subsequent  paralysis,  from  softening  of  the  cord,  consequent  on 
Meningo-myelitis,  may  terminate  in  partial  recovery  ;  but  complete 
restoration  from  this  structural  change  is  impossible. 

The  Prognosis  of  concussion  of  the  spinal  cord  must  be  regulated 
by  the  foregoing  considerations. 

I  have  entered  more  fully  into  the  nature  of  this  injury  of  the  cord, 
on  account  of  its  great  practical  importance,  and  as  being  a  subject  of 
frequent  Medico-legal  inquiry ;  in  not  a  few  cases  of  which  I  have 
been  engaged. 

Treatment. — Rest,  absolute  rest,  is  essential  to  any  probability  of 
recovery  from  spinal  concussion  or  wrench.  The  patient  should  keep 
the  recumbent  position,  or  a  prone  couch  may  be  used,  until  the  para- 
lytic symptoms  have  disappeared  ;  and  especially  until  the  limbs  have 
regained  the  power  of  voluntary  motion,  and  sensibility.  A  prone 
couch  offers  the  advantages  of  preventing  venous  congestion  of  the 
spine,  as  the  result  of  long-continued  recumbency;  any  tendency  to 
sloughing  from  pressure  over  the  sacrum  and  nates,  the  liability  to 
which  is  always  greater  in  paraplegia,  will  also  be  prevented  ;  and  the 
prone  position  readily  allows  of  any  local  treatment.  Rest  of  the  brain 
is  equally  essential  to  recovery ;  freedom  from  the  excitement  of  busi- 
ness or  pleasure,  which,  although  apparently  beneficial  for  a  time,  is 
permanently  conducive  to  a  fatal  issue.  Local  treatment  consists  in 
derivation  from  the  spinal  cord,  by  means  of  dry-cupping  along  the 
spine  on  either  side  ;  followed  by  counter-irritation,  by  blisters,  setons, 
issues,  or  even  by  the  actual  cautery,  in  the  form  of  the  mosa.  Consti- 
tutional treatment  comprises  the  continued  administration  of  gentle 
mercurials,  especially  the  bichloride,  or  iodide  of  potassium,  with 
quinine,  as  a  tonic.  Subsequently,  when  all  inflammatory  action  has 
subsided,  and  paralysis  of  motion,  sensation,  or  both,  alone  remains, 
with  a  cachectic  state  of  the  health,  strychnine  and  iron  will  prove 
efficacious.  A  sixteenth  or  twelfth  of  a  grain  of  strychnine,  with  three 
or  four  grains  of  the  sulphate  or  phosphate  of  iron,  in  the  form  of 
a  pill,  three  times  a  day,  may  be  continued  with  advantage  until  slight 
tetanic  twitchings  are  induced.  In  conjunction  with  strychnine,  the 
galvanic  current  should  be  employed ;  one  pole  of  the  battery  being 
placed  in  the  course  of  the  spine,  while  the  other  is  applied  up  and 
down  the  paralytic  limbs,  so  as  to  excite  the  action  of  different  sets  of 
muscles.  Salt-water  douches,  and  frictions,  may  also  have  some  bene- 
ficial influence.  The  general  health  and  strength  must  be  supported 
and  renovated  by  a  nourishing  diet,  and  other  hygienic  measures.  I 
have  seen  the  best  remedial  results  from  this  course  of  treatment,  in 
many  cases. 

Compression  op  the  Spinal  Cord. — This  injury  to  the  cord  may 
depend  on  either  of  three  causes,  or  perhaps  their  concurrent  action : 
intra- vertebral  haemorrhage  ;  intra-vertebral  suppuration  or  abscess ; 
and  fracture  of  the  spine,  with  displacement.  The  two  former  causes 
of  compression  must  severally  be  treated  on  general  principles;  the 
latter  is  noticed  under  fracture  of  the  spine.  Obviously,  however, 
no  source  of  compression  affecting  the  spinal  cord,  can  be  readily 
VOL.  II.  2   I 
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Fig.  817.* 


amenable  to  treatment.  Sometimes,  compression  may  be  referable 
to  an  intra- vertebi'al  tumour  ;  as  a  gummatous  growth,  in  the  course 
of  syphilis. 

Disease  of  the  Spine. — Structural  Conditions. — The  generic  terra, 
disease  of  the  spine,  as  ordinarily  understood, 
signifies  caries  of  the  vertebrte,  apparently 
of  a  scrofulous  character  ;  which  commences 
probably  in  the  bodies  of  these  bones,  and 
involves  the  inter-vertebral  fibro-cartilages 
(Fig.  817).  This  disease  is  situated,  usually, 
in  the  bodies  of  the  mid-dorsal  vertebrae ; 
but  extending  upwards  and  downwards  to 
several  vertebrae,  the  upper  or  lower  dorsal, 
or  even  the  upper  lumbar  vertebrte  andfibro- 
cartilages,  may  be  diseased.  The  bodies  of 
the  affected  vertebrse  become  disintegrated, 
and  the  cartilages  destroyed ;  the  spine 
yields  under  the  superincumbent  weight  of 
the  trunk,  and  gi^adually  bending  forwards 
forms  an  "  angular  curvature,"  commonly 
known  as  "  hump-back  " — a  pi'ominence  of 
the  spinous  processes  of  the  vertebrae  posteriorly  at  the  seat  of  curva- 
ture (Fio*.  818).     When,  in  rare  cases,  caries  is  restricted  to  a  central 


Fig.  SlS.t 


Fig.  819.t 


portion    of    the   body    of    a    vertebra 
(Fig.  819),  the  spinal  column  retains 
its   normal    shape, — there   is    no    ex- 
curvation, 
T^iie  spinal  coZwnw.  occupying  the  middle  line  of  the  body  and  being 

*  St.  Thomas's  Hosp.  Mus.,  E.  7.  Commencing  caries  in  the  bodies  of  dorsal 
Vertebrae,  sixth  and  seventh,  with  destruction  also  of  the  inter-vertebral  cartilage. 
The  anterior  common  ligament  is  separated  to  some  extent  above  and  below  the 
seat  of  caries,  by  the  formation  of  abscess. 

t  Tbid.,  E.  9.  Cai-ions  destruction  of  the  bodies  of  several  dorsal  vertebrae ; 
with  angular  curvature  of  the  spine,  posteriorly.  From  a  girl,  aged  fifteen;  dura- 
tion of  curvature,  two  years. 

X  Ibid.,  E.  35.  Central  caries  of  the  body  of  a  vertebra,  fourth  lumbar,  with 
reparative  deposit  of  bone  under  the  anterior  common  ligament,  resulting  in  anchy- 
losis of  the  adjoining  vertebrae.  Owing  to  the  situation  of  the  carious  destruction, 
the  body  of  the  affected  vertebra  remains  supported,  and  no  angular  curvature  of 
the  spine  has  taken  place. 
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Fig.  820.* 


Fig.  821.* 


equally  balanced  laterally,  it  bends  forward  in  that  line  witbout  lateral 
deviation.  Some  sncb  inclination  is  apt  to  take  place,  to  one  side  or 
the  other,  only  in  the  dorso-lumbar  and  lumbar  regions,  where  the  spine 
has  the  greatest  latitude  of  motion.  At  first  also,  the  degree  of  angular 
deformity  backwards  corresponds  to  and  represents  the  amount  of 
destruction  of  the  bodies  of  the  vertebrge.  But  the  human  figure — 
unlike  the  permanent  direction  of  an  inclining  column  of  brickwork,  or 
other  dead  weight,  yielding  in  the  middle — has  some  compensatory 
power  of  gradually  restoring  itself  to  the  perpendicular ;  thereby  cor- 
recting any  irregularity  in  the  line  of  gravity.  The  spinal  column  is, 
in  fact,  a  flexible  pillar  of  support,  and  subject  to  the  action  of  muscles. 
Accordingly,  as  Mr.  Shaw  observes,  a  person  with  angular  curvature 
of  recent  occurrence,  and  tending,  therefore,  to  tumble  head  foi^emost, 
gradually  regains  the  line  of  gravity.  Habitually  throwing  the  head 
and  shoulders  backward,  he  walks  as  if  with  an  air  of  pride;  so  that 
the  angular  excurvation  ultimately  becomes  combined  with  two  incur- 
vations, one  above,  and  the  other  below,  in  contrary  directions ;  the 
whole  spine  assuming  an  appearance,  in  profile,  not  unlike  a  double 
bracket  (  {  ) .  If  angular  curvature  takes  place  at  the  very  base  of  the 
spinal  column,  thus  allowing  the  whole  trunk  to  incline  forward,  any 
such  restoration  of  equilibrium  will  be  impossible ;  and  the  patient 
gropes  along  with 
the  body  horizontal 
to  the  legs.  The 
^/zoj-fza;  falling  down, 
with  the  spine 
above  the  point  of 
curvature,  becomes 
shut  up,  as  it  were  ; 
the  ribs  being  com- 
pressed, and  the 
sternum  project- 
ing, or  sometimes 
bent  at  an  obtuse 
angle  as  a  sort  of 
counterpoise  to  the 
posterior  protuber- 
ance. The  shape  of 
the  thorax  is  al- 
tered, its  antero-posterior  diameter  being- 
increased  and  the  vertical  decreased.  This 
shortening  of  the  trunk  gives  a  pot-bellied 
appearance  to  the  abdomen;  the  whole 
trunk  seeming  to  have  fallen  down  in  a  lump  (Fig.  820).     The  viscera, 

*  St.  Thomas's  Hosp.  Mus.,  E.  31^ 

t  Ibid.,  E.  6.  Double  caries,  or  in  two  parts,  of  the  spinal  column;  in  the 
cervico-dorsal  region,  and  in  the  mid-dorsal  region.  In  the  upper  seat  of  disease, 
the  bodies  of  the  last  four  cervical  and  those  of  the  upper  two  dorsal  vertebrse,  with 
their  inter-vertebral  cartilages,  are  more  or  less  destroyed.  In  the  lower  gap,  the 
whole  body  of  the  sixth  and  part  of  the  fifth  and  seventh  dorsal  vertebree  have 
been  destroyed.  Abscess  has  formed  in  both  seats  of  disease,  under  the  anterior 
common  ligament ;  there  is  more  or  less  double  angular  curvature,  and  compres- 
sion of  the  spinal  cord.  The  aorta  corresponds  to  the  displacement  of  the  column. 
Ossific  union  of  several  of  the  dorsal  spines  seems  to  resist  any  further  excurvation. 
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thoracic  and  abdominal,  also  undergo  compression  ;  but  accommodating 
themselves  to  their  respective  cavities,  they  do  not  suffer  apparently 
in  their  structure  or  functions.  The  aorta,  still  following  the  course 
of  the  spine,  bends  with  it  at  the  seat  of  curvature.  Rarely  is  the 
spinal  cord  compressed  or  otherwise  injured  (Fig.  821)  ;  sometimes,  it 
becomes  softened  at  the  angle  of  curvature,  and  paralysis  of  the  parts 
supplied  below  ensues. 

Signs  and  Symptoms ;  and  Diagnosis. — Disease  of  the  spine  com- 
mences Avith  a  sense  of  weakness  in  the  back ;  the  patient  feels  some 
inability  to  stnnd  upright,  and,  leaning  forwards,  rests  his  hands  on  his 
knees,  or  avails  himself  of  any  other  temporary  support.     This  sign  is 
never  absent,  and  it  is  rendered  equivocal  only  by  its  connection  also 
with  hysteria  affecting  the  spine.    A.  sMghi  prominence  soon  appears  in 
some  portion  of  the  spine,  usually  in  the  dorsal  region,  and  this  point 
is  tender  or  painful  when  pressed  or  tapped  with  the  fingers  ;    the 
patient  wincing  when  pi'essure  falls  on  it  in  passing  down  the  line  of 
the  spinal  column.     But  pain  is  a  very  equivocal  symptom.     It  may  be 
entirely  absent  with  marked  angular  deformity  ;  and  present,  severely 
and  persistentl}',  in  a  particular  spot  without  spinal  disease,  as  in  some 
cases  of  hysteria.     Rigidity  of  the  spine  is,  however,  an  equally  early 
and  exact  sign  with  falling  weakness  and  angular  deformity.     It  is 
readily  perceived  by  desiring  the  patient  to  stoop  and  raise  himself 
alternately,  or  by  then  placing  the  hand  on  the  suspected  vertebrae  ; 
the  spinous  processes  will  be  seen  and  felt  to  move  unitedly  as  a  con- 
nected mass.     This  loss  of  separate  mobility  is  said  to  arise  from  the 
adhesive  solidification  around  the  arches  of  the  vertebrae,  forming  a 
compensatory  support,  while  the  bodies  are 
destroyed  by  carious  disintegration.      S3"mp- 
toms  referable  to  the  spinal  cord  supervene  ; 
shooting  pains  extend  round  the  trunk  to  the 
stomach,  or  down  the  limbs  ;  and  the  patient 
has  a  tottering,  sprawling  gait,  with  spasmodic 
affections    of  the   muscles    of  the  lower  ex- 
tremities, or  relaxation  of  the  sphincter  ani, 
retention  of  urine,  or  other  paralytic  symp- 
toms.    The  angular  deformity  of  the  spine 
has  now  become  well  marked,  and  is  rendered 
more  conspicuous  by  wasting  of  the  muscles 
in  the   trough   on  either  side   of  the  spinal 
column.     The  excurved  ridge  of  spinous  pro- 
cesses stands  out  like  a  keel  (Fig.  822),  with 
a  serrated  edge,  the  tubercle  of  each  process 
being  distinctly  visible.      The   transverse  and  oblique  processes  can 
also  be  distinguished. 

Respecting  the  diagnostic  value  of  distant  pain,  and  for  the  early 
detection  of  spinal  disease,  Mr.  Hilton  propounds  a  general  principle, 
for  the  guidance  of  clinical  examination  with  regard  to  this  disease, 
and  also  in  the  investigation  of  superficial  pains  with  reference  to 
their  source  from  other  causative  conditions  : — "  That  superficial  pains 
on  both  sides  of  the  body,  which  are  symmetrical,  inaply  an  origin  or 
cause  the  seat  of  which  is  central  or  bilateral ;  and  that  unilateral 
pain  implies  a  seat  of  origin  which  is  one-sided,  and,  as  a  rule,  exists 
*  Eoyal  Free  Hospital.     (Author.) 
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on  the  same  side  of  the  body  as  the  pain."  When  proceeding  from 
"  disease  in  the  lower  cervical,  the  dorsal,  or  lumbar  vertebrae,  the 
pains  are  almost  always  symmetrical ;  but  that  in  disease  between 
the  occiput  and  atlas,  or  between  the  atlas  and  the  second  vertebra, 
the  pains  are  usually  unilateral,  or  one-sided."  This  differential 
situation  of  the  pain  is  due  to  the  extent  of  the  disease,  as  affecting 
the  bodies  of  the  vertebrae  on  both  sides,  in  the  regions  of  the  lower 
cervical,  the  dorsal,  and  lumbar  spine;  whereas,  in  the  upper  cervical 
vertebrge,  one  of  the  joints  between  these  bones  may  alone  be  the  seat 
of  disease. 

To  apply  the  physiological  law  of  nerve-distribution  to  the  exami- 
nation of  symmetrical  surface-pains  with  reference  to  spinal  disease  ; 
the  sixth  and  seventh  dorsal  nerves,  which  are  distributed  to  the  skin 
over  the  pit  of  the  stomach,  should  be  followed  up,  when  pain  is  felt 
in  that  situation.  If  pain  be  experienced  in  that  locality,  on  both 
sides  of  the  middle  line,  it  indicates  a  central  or  bilateral  cause ;  and 
by  tracing  these  intercostal  nerves  backwards  to  the  spine,  the  seat 
of  disease  may  be  detected.  The  symptomatic  sig'nificance  of  the 
sensation  so  often  experienced  in  spinal  disease,  as  of  a  cord  drawn 
round  the  abdomen,  may  thus  be  explained.  This  method  of  exami- 
nation—by the  guidance  of  nerve-distribution  for  the  interpretation 
of  pain,  may,  indeed,  be  accepted  as  affording  corroborative  evidence 
of  the  disease,  in  connection  w'ith  the  examination  of  the  spine  itself. 

Spinal  hysteria — -occasionally  resembling  disease  of  the  spine,  with 
regard  to  the  pain,  as  above  noticed — may  generally  be  diagnosed  by 
certain  differential  characters.  The  pain  is  severe,  but  superficial,  and 
not  limited  to  one  portion  of  the  spine  ;  aggravated  by  gentle  pressure 
on  the  skin,  rather  than  by  deeper  pressure  on  the  bony  processes,  this 
pain  is  apt  to  shift  its  position,  from  the  dorsal  to  the  lumbar  region, 
or  up  to  the  neck.  With  this  spinal  condition,  paralytic  symptoms 
are  sometimes  associated  ;  loss  of  power  in  the  lower  extremities  or 
paraplegia,  and  difficulty  of,  not  in,  voiding  the  urine.  But  the  con- 
stitutional condition  remains  good,  or  unlike  that  which  accompanies 
paralysis  from  disease  or  injury  of  the  spine.  The  sex  of  the  patient 
— a  female,  and  possibly  some  uterine  disorder — not  disease,  may 
supply  additional  diagnostic  distinctions. 

Sympathetic  pains  in  the  back  might  be  erroneously  referred  to 
spinal  disease.  These  pains  occur  most  frequently  between  the  shoul- 
ders, or  over  the  inferior  angles  of  the  scapulae.  The  fourth,  fifth, 
and  sixth  dorsal  intercostal  nerves  are  distributed  to  these  parts  ;  and 
the  pains,  observes  Hilton,  are  expressive  of  some  abdominal  visceral 
disturbance — in  the  stomach,  duodenum,  liver,  or  pancreas  ;  the 
medium  of  nervous  communication  being  the  great  splanchnic  nerves, 
which,  at  their  lower  end,  are  connected  through  the  solar  plexus, 
with  these  abdominal  viscera,  and  superiorly,  with  the  dorsal  nerves 
manifesting  the  pain  in  the  interscapular  region.  Thus  the  spinal 
-nervous  system  in  the  back  here  responds  to  its  coadjutor,  the  sympa- 
thetic system,  with  reference  to  the  misdoings  of  the  digestive  organs 
in  the  abdomen. 

Pus  forms  in  connection  with  caries  of  the  vertebrae  ;  at  a  more 
or  less  eai-ly  period,  and  more  or  less  abundantly,  in  proportion  to  the 
tuberculous  character  of  the  disease.  The  pain  and  paralytic  symp- 
toms— referable    to    the    spinal   cord — are   relieved   for   a   while,   by 
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Fig.  823. t 
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suppuration.  But  it  is  only  as  a  pi-esenting  abscess  that  the  for- 
mation of  matter  becomes  clearly  available  as  a  symptom  of  disease 
of  the  sjoine.  This  event — the  appearance  of  an  abscess — will  depend 
on  the  progress  of  spinal  disease,  as  described  in  connection  with  its 
course. 

Causes. — The  scrofulous  constitution  is  probably  ahvays  predomi- 
nantly influential  as  a  predisposing  cause,  leading  to  a  deposit  of  tuber- 
culous matter  in  the  bodies  of  the  vertebrfB,  which  seems  to  be  the 
exciting  cause  of  carious  disintegration.  It  is  thus  distinguished  from 
the  erosion  produced  by  pressure,  as  of  an  aneurism ;  the  osseous 
texture  itself  being 
quite  firm,  and  free 
from  any  intersti- 
tial deposit  (Fig. 
823).  Nolessdis- 
tinctiye  is  the  de- 
struction resulting 
from  cancerous  de- 
posit, which  is  re- 
stricted to  the 
bodies  of  the  verte- 
brae (Fig.  824). 
Some  slight  injury 
to  the  spine  may 
give  rise  to  carious 
disease, — fixing  the 
date  to  which  it 
would  appear  re- 
ferable. 

Any  period  of 
life  is  liable  to  caries  of  the  spine.  Beyond 
middle  life  it  is  very  rare  ;  in  childhood  and  adolescence,  most  com- 
mon.    It  is  met  wdth  equally  in  both  sexes. 

Course  and  Terminations. — Abscess  results  from  the  continued  forma- 
tion of  matter.  It  may  undergo  resolution,  the  matter  being  slowly 
absorbed.  In  this  way  a  large  proportion  of  patients  pass  through 
the  whole  course  of  spinal  disease,  even  to  paraplegia,  and  regain  their 
general  health,  without  any  signs  of  abscess  in  connection  with  the 
vertebrte  having  appeared.  A  process  of  restoration  goes  on  also  in 
the  vertebra.  Carious  disintegration  and  absorption  are  followed  by 
bony  deposit  between  the  bodies,  in  the  place  of  inter- vertebral  fibro- 
cartilages,  thus  fusing  and  consolidating  the  bones  into  one  mass  ; 
while  bridges  of  bone  are  thrown  out  from  body  to  body,  forming 
additional  buttresses  of  support  to  the  spinal  column.  Similar  bony 
outgrowths  may  be  the  result  of  chronic  rheumatic  arthritis  (Fig.  825)  ; 
but  this  condition  is  then  unaccompanied  by  any  destruction  of  the 
bodies  of  the  vertebrae,  and  consequent  deformity  of  the  spinal  column. 
This  anchylosis  is  the  natural  cure  of  disease  of  the  spine, — a  not  un- 
common event,  especially  when  aided  by  proper  treatment ;  the  patient, 
however,  remaining  deformed  (Fig.  826). 

In  a  case  of  angular  cui-vature,  at  the  junction  of  the  last  dorsal 
and  upper  lumbar  vertebra,  and  of  two  years  and  a  half  duration  from 
*  St.  Thomas's  Hosp.  Mus.,  E'.  f  Ibid.,  E.  45. 
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Fig.  825.* 


Fig.  826.t 


the  symptom  of  falliBg  weakness,  I  succeeded  in  inducing  ancliylosis 
by  the  recumbent  position  continued  for  nine  weeks,  when  the  patient 
had  sufficiently  recovered  to  take  gentle  walking  exercise.  After  the 
lapse  of  nine  months, 
he  could  walk  ten 
miles  a  day,  and  has 
since  become  a 
hansom  cab-driver, 
bearing  the  constant 
pull  of  the  reins 
without  any  return 
of  the  spinal  disease. 
Presenting  ab- 
scess represents  the 
unfavourable  course 
of  spinal  disease,  as 
implying  the  con- 
tinued formation  of 
matter  and  destruc- 
tion of  the  spinal 
column.  The  ab- 
scess presents  or  makes  its  appearance  in  a  vari- 
able period ;— early,  with  weakness  of  the  spine 
and  before  any  deformity  ;  or  at  a  later  period,  after  months  or  perhaps 
years.  It  appears  in  various  situations ;  according  to  which,  abscesses 
connected  with  spinal  disease  are  nominally  distinguished,  irrespective 
of  the  particular  parts  of  the  column  whence  they  arise.  The  route  of 
any  such  abscess,  "  by  translation,"  is  often  very  devious  and  extensive. 
Psoas  abscess  is  the  most  common,  and  typical.  The  matter  arising 
from  the  dorsal  or  the  lumbar  vertebra,  enters  the  sheath  and  sub- 
stance of  the  psoas  muscle, — passing  in  the  former  case  through  the 
diaphragm  near  the  ligamentum  arcuatum.  Following  the  line  of  the 
muscle,  the  matter  descends  obliquely  outwards,  and  passing  under 
Poupart's  ligament,  appears  in  the  groin ;  where,  by  extending  upon 
the  thigh,  it  may  burrow  to  the  knee,  as  a  large  and  increasing  femoral 
abscess.  A  double  psoas  abscess  forms  occasionally;  the  collection  of 
matter  at  the  spine  bifurcates,  and  passing  down  within  the  sheaths 
of  both  psoas  muscles,  emerges  in  both  thighs. 

The  symptoms  of  psoas  abscess,  as  regards  its  connection  with 
disease  of  the  spine,  are  somewhat  equivocal.  The  presence  of  an 
abscess  may  be  detected  in  the  groin,  or  even  in  the  iliac  reg'ion,  by 
the  usual  symptoms ; — a  fluid  and  fluctuating  swelling,  which  is  par- 
tially emptied  of  its  contents  when  the  patient  lies  in  the  recumbent 
position,  and  which  yields  a  fluctuation  to  and  fro  on  careful  palpation 
with  one  hand  placed  over  the  iliac  fossa  and  the  other  over  the  swell- 

*  St.  Thomas's  Hosp.  Mus.,  E.  38.  Bony  outgrowths  on  either  side  of  the 
bodies  of  the  vertebrae, — the  lower  eight  dorsal  and  first  lumbar,  and  situated  just 
in  front  of  the  costo-vertebral  articulations.  Each  outgrowth  springs  from  the 
adjoining  edges  of  two  vertebree,  and  seems  to  depend  on  ossification  of  the  radi- 
ating costo-vertebral  ligaments,  but  forming  an  arch  over  the  inter-vertebral  carti- 
lage. Thus,  each  such  arch  consists  of  two  pieces,  the  line  of  separation  being 
distinct,  or  they  have  become  fused  together.  These  bony  outgrowths  are  larger 
and  more  extensive  on  the  right  side. 

t  Royal  Free  Hospital.  Disease,  and  excurvation,  of  lumbar  vertebrae.  (Author.) 
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ino-  in  the  groin.  But  the  commanicating  channel — under  Poupart's 
ligament — may  contract,  whereby  the  abscess  in  the  thigh  becomes 
circumscribed  and  isolated ;  as  if  it  were  a  distinct  chronic  abscess, 
connected  with  diseased  femur,  instead  of  proceeding  from  the  spine. 

Diagnosis. — The  origin  of  abscess  in  the  groin  is  various.  It  may 
proceed: — (1)  from  babo  or  glandular  abscess;  (2)  from  disease  of 
the  hip-joint ;  (3)  from  iliac  abscess,  connected  with  disease  of  the 
iliac  bone,  or  forming  in  the  fossa ;  (4)  from  pericascal  abscess,  on  the 
rio-ht  side  only  ;  (5)  from  perinephritic  abscess  ;  (6)  from  empyema, 
perforating  the  pleura  and  descending  behind  the  diaphragm.  The 
diagnosis  of  abscess,  thus  agreeing  in  situation,  but  differing  widely  in 
orio-in,  will  be  guided  by  the  association  of  other  symptoms ;  the  pre- 
sence of  other  symptoms  of  spinal  disease,  or  those  of  one  of  the 
diseases  above  named.  Thus,  when  accompanied  with  weakness  and 
slio-ht  excurvation  of  the  spine,  abscess  in  the  groin  would  indicate 
this  disease  ;  whereas,  with  the  present  or  past  association  of  a  chancre, 
or  of  shortening  of  the  limb  on  the  side  affected,  such  an  abscess  would 
either  denote  its  syphilitic  origin,  or  refer  probably  to  disease  of  the 
hip-joint.  Compared  with  other  tumours  in  the  groin  or  iliac  fossa, 
abscess,  in  these  sitaations,  differs  more  or  less  in  its  oivii  characters. 
Thus,  fi'om  fatty  tumour  in  the  groin,  abscess  differs  in  its  fluid  and 
fluctuating  character  and  partial  subsidence  in  the  recumbent  position, 
as  compared  with  the  solid  doughy  consistence  and  irreducibility  of  a 
fatty  mass.  Femoral  hernia  is  distinguished  chiefly  by  the  perceptible 
impulse  on  coughing,  and  gurgling  character  of  the  swelling. 

The  progress  of  psoas  abscess  is  mostly  unfavourable.  The  resolu- 
tion of  an  internal  abscess,  which  has  already  enlarged  so  far  as  to 
become  apparent,  is  a  rare  event.  Slowly  perhaps,  but  surely  increas- 
ing, the  abscess  at  length  bursts.  The  general  health  will  then  inevit- 
ably undergo  a  great  change.  From  a  comparatively  local  state  of 
disease, — the  patient  carrying  about  a  large  indolent  abscess  in  his 
thio-h,  constitutional  disturbance  now  supervenes,  in  perhaps  a  day  or 
two,  or  a  week  or  two.  Hectic  fever,  with  great  emaciation,  follows, 
large  bed-sores  form,  and  the  patient  dies  exhausted. 

Other  Varieties  of  Spinal  Abscess. — The  different  situations  in 
which  spinal  abscess  may  make  its  appearance  are  specially  worthy  of 
notice. 

Psoas  abscess  emerges  from  under  Poupart's  ligament,  in  the 
narrow  interval  between  the  united  bellies  of  the  psoas  and  iliacus 
muscles  and  the  antei'ior  inferior  spinous  pi'ocess  of  the  ilium  ;  its 
progress  is  arrested  by  the  origins  of  the  sartorius  and  tensor  vaginas 
femoris  muscles,  which  incline  it  inwards  obliquely  across  the  thigh, 
in  the  line  of  the  sartorius.  But  the  abscess  may  turn  abruptly  inward 
or  outward,  at  the  groin;  or  coursing  downwards,  divide  into  two 
portions,  an  inner  and  an  outer ;  or  burrow  under  the  muscles  of  the 
thigh,  into  the  popliteal  space,  or  pass  thence  on  to  the  calf  or  ankle. 
Sometimes,  this  al3scess  descends  into  the  subperitoneal  tissue  of  the 
pelvis,  and  presents  along  the  rectum  at  the  anus,  or  emerges  from  the 
sciatic  notch  and  passes  down  by  the  side  of  the  trochanter. 

Jjurnbar  abscess  is  perhaps  the  next  in  order  of  frequency  after 
psoas  abscess.  The  matter  passes  directly  backwards,  chiefly  by  per- 
forating the  quadratus  lumborum  muscle,  and  forms  a  rounded  broad 
flattened  abscess.     Its  boundaries  usually  are  the  lowest  rib  above. 


DISEASE    OF    THE    SPINE. 


489 


the  crest  of  the  ilium  below,  the  sacro-lambalis  internally,  and  the 
margin  of  the  external  abdominal  oblique  muscle  externally.  This 
abscess  frequently  co-exists  with  psoas  abscess.  The  matter  may  come 
from  the  lumbar  or  dorsal  vertebrge,  having  descended  from  the  latter. 

Dorsal  abscess  sometimes  forms,  by  the  passage  of  matter  directly 
backwards.  Or  matter,  proceeding  from  the  dorsal  vertebree,  passes 
down  under  the  pillars  of  the  diaphragm  along  the  aorta  and  iliac 
vessels,  into  the  iliac  fossa,  and  comes  forward  through  the  anterior 
wall  of  the  abdomen  above  Poapart's  ligament ;  or,  sinking  into  the 
pelvis,  it  escapes  through  the  sacro-sciatic  notch,  and  collects  in  the 
gluteal  region. 

Disease  of  the  cervical  vertebrte  exhibits  equally  remarkable  varie- 
ties of  abscess  in  respect  to  the  situations  of  its  appearance.  The 
matter  coming  forwards,  it  presents  behind  the  pharynx,  or  may 
descend  under  the  sterno-mastoid  muscle  to  the  side  of  the  neck; 
occasionally,  it  passes  down  into  the  thorax,  or  into  the  axilla. 

The  pathology  of  all  these  varieties  of  abscess  connected  with 
spinal  disease  is  essentially  the  same  as  that  of  psoas  abscess.  Any 
such  abscess  is  liable  to  attain  a  considerable,  even  an  enormous, 
size ;  it  bursts,  and  discharges  at  intervals  or  continuously ;  hectic,  or 
a  typhoid  type  of  fever  supervening,  and  a  fatal  termination. 

Pb0G]S'0SIS. — The  prognosis  in  caries  of  the  spine  is  always  pre- 
carious. A  favourable  prognosis  has  reference  only  to  anchylosis,  the 
patient  remaining  hump-backed  for  life.  But  this  angular  deformity 
and  anchylosis  have  a  mutual  relation ;  the  remnant  bodies  of  the 
vertebree  becoming  united  by  the  falling  down  of  the  column.  Angular 
deformity,  therefore,  usually  indicates  a  more  satisfactory  result,  life 
being  preserved ;  whereas,  the  spine  remaining  straight  is  ominous 
of  a  fatal  issue.  For  then  the  spinal  cord  is  exposed;  paralytic 
symptoms  become  aggravated,  and  abscess  increasing  by  progressive 
caries  of  the  vertebrae,  at  length  bursts,  and  leads  almost  inevitably  to 
the  overwhelming  constitutional  disturbance  already  noticed,  hectic 
and  exhaustion. 

Treatment. — Guided  by  the  natural  mode  of  cure — anchylosis — the 
primary  indication  of  treatment  is  to  bring  about  this  result.     Hence, 


Fig.  827. 


absolute  rest  in  the  horizontal  position  must  be  observed,  in  order  to 
prevent  any  motion  affecting  the  vertebra,  and  to  relieve  the  weight 
of  the  trunk  from  the  spinal  column.     A  prone  couch  (Fig.  827),  the 


490 


SPECIAL    PATHOLOGY   AND    SURGERY. 


Fig.  828. 


patient  lying  on  her  belly,  answers  this  purpose  best.  It  should  be 
constructed  so  as  to  admit  of  being  raised  to  a  varying  angle  with  the 
floor,  and  thus  render  the  position  more  tolerable  than  an  absolutely 
horizontal  posture.  The  prone  position  of  the  patient  is  preferable  to 
the  recumbent,  as  the  angular  prominence  of  the  spine  escapes  com- 
pression and  any  tendency  to  congestion  affecting  the  diseased  ver- 
tebriB  ;  both  of  which  evils  would  I'esult  from  a  long-continued  resting 
of  the  patient  on  her  back.  In  this  way  the  progress  of  the  disease 
may  be  arrested  without  further  measures.  Blisters,  setons,  moxae, 
are  sometimes  useful  adjuncts,  as  means  of  counter-irritation  ;  but  they 
more  commonly  prove  obnoxious  by  disturbing  sleep,  and  enfeebling 
by  giving  rise  to  a  draining  discharge.  Should  these  appliances  be 
resorted  to,  the  prone  position  will  obviously  be  more  convenient,  as 
well  as  being  otherwise  advisable.  This  plan  of  treatment  having  been 
pursued  for  six  months,  a  year,  or  more,  according  to  the  state  of  the 

disease,  some  degree  of  freedom  may  then 
be  allowed  to  the  patient  by  wearing  an 
apparatus  to  support  the  trunk. 

It  consists  of  a  broad  pelvic  band,  as 
the  basis,  from  which  two  steel  rods,  one 
on  either  side  of  the  trunk,  pass  tipwards, 
terminating  in  padded  crutches  for  the 
armpits.  A  back-plate  is  added  for  the 
direct  support  of  the  spine  at  the  seat  of 
curvature  (Fig.  828). 

Throughout  the  whole  course  of  the 
disease,  medical  treatment  should  have  re- 
gard to  the  improvement  of  nutrition. 
Hence  tonics,  of  which  iron  and  quinine 
are  most  efficacious,  with  cod-liver  oil,  and 
a  generally  nutritious  diet,  will  aid  the 
effect  of  rest  in  pi'ocuring  anchylosis. 
Intercurrent  paralytic  symptoms  mostly 
subside,  when  the  disease  thus  progresses 
favourably;  the  spinal  cord  recovering  its 
functional  power.  Small  doses  of  bichlo- 
ride of  mercury,  from  the  twentieth  to 
the  sixteenth  of  a  grain,  may  be  given 
with  advantage,  as  recommended  by  Stanley. 

Psoas  abscess,  or  abscess  in  any  other  situation,  resulting  from 
spinal  disease,  requires  no  special  treatment.  Like  any  other  large 
indolent  abscess,  no  interference  is  necessary,  until  it  threatens  to 
burst.  A  small  valvular  opening  should  then  be  made,  to  relieve 
tension  without  the  admission  of  air;  and  closed,  before  the  matter 
has  ceased  to  flow,  with  a  pad  of  lint  and  a  strip  or  two  of  plaster.  Or, 
the  abscess  may  be  opened  antiseptically,  and  drained  with  a  tube. 
Sometimes,  an  opening  has  been  made  in  the  lumbar  region,  by  intro- 
ducing a  long  probe  from  the  groin,  and  making  it  abiit  in  the  loin, 
as  a  guide  for  the  incision.  In  dorsal  abscess  also,  I  have  performed 
paracentesis  thoracis,  as  for  empyema,  and  with  marked  benefit  to 
the  patient's  health.  Sometimes,  the  washing  out  of  the  cavity,  daily, 
with  some  antiseptic  solution,  has  proved  even  more  salutary.  Aspira- 
tion answers  for  emptying  the  abscess,  when  the  matter  is  not  too  thick 


DISEASE    OP    THE    SPINE. 


491 


to  be  thns  withdrawn ;  but  then  the  cavitj  cannot  be  washed  out. 
This  procedure  may  be  repeated  from  time  to  time,  as  occasion  requires. 
If  the  carious  disease  of  the  vertebree  be  arrested,  matter  ceases  to 
accumulate;  and  the  abscess  contracting  with  each  evacuation,  its 
cavitj  will  at  lenofth  become  closed. 

Treatment  by  Suspension  and  Piaster  of  Paris  Bandage. — A  new 
method  of  treating  cases  of  Pott's  disease  of  the  spine  by  suspension 
and  use  of  the  plaster  of  Paris  bandage  was  introduced  into  this 
country  by  Professor  Sayre,  of  New  York,  in  the  year  1877  ;  but  he 
had  carried  out  this 

practice   in  America  ^''^-  829.* 

three  years  previ- 
ously. The  mode  of 
applying-  the  plaster 
of  Paris  jacket,  and 
the  result  of  treat- 
ment, are  described 
in  his  work.f 

The  general  idea 
of  this  method  of 
treatment  is  to 
straighten  the  spine, 
by  suspension,  to  a 
sufficient  extent  to 
remove  press  are  from 
the  bodies  of  the  dis- 
eased vertebrae,  and, 
whilst  the  spine  is 
thus  straightened,  to 
encase  the  body  in 
an  accurately  fitting 
plaster  of  Paris  jacket 
(Fig.  829),  so  as  to 
preserve  the  improve- 
ment gained  by  sus- 
pension, and  secure 
perfect  immobility 
and  rest  to  the  dis- 
eased spine ;  whilst 
the  patient,  thus  sup- 
ported, is  enabled  at 
once  to  walk  about, 
and  take  exercise  in 
the  open  air  —  a 
method  of  treatment  which  contrasts  strongly  Avith  that  by  which  rest 
to  the  spine  is  secured  by  long-continued  recumbency. 

When  the  disease  attacks  the  upper  dorsal  or  the  cervical  vertebrae, 
an  addition  to  the  plaster  of  Paris  jacket  is  made  by  carrying  a  light 
steel  support  over  the   head,  which  is  suspended  by  straps  passing 

*  Eoyal  Free  Hospital.     Sayre's  treatment  of  spinal  disease.     (Author.) 

t  "  Spinal  Disease  and  Spinal  Curvature  :  Their  Treatment  by  Suspension  and 

the  Use  of  the  Plaster  of  Paris  Bandage,"  by  Louis  A.  Sayre,  M.D.,  of  New  York. 

Smith,  Elder  &  Co.,  London.     1877. 
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under  the  chin, — an  apparatus  described  by  Dr.  Sayre  as  a  jury-mast. 
These  plaster  of  Paris  jackets  require  to  be  renewed  at  intervals  vary- 
ing from  one  to  two  months. 

The  results  of  this  new  American  method  of  treatment  appear  to 
be  extremely  satisfactory,  so  far  as  ascertained  up  to  the  present  time, 
and  no  evil  results  have  followed  the  suspension  principle  ;  excepting, 
in  some  instances,  the  production  of  sores,  either  from  pressure  when 
the  plaster  of  Paris  bandage  has  been  applied  over  sharp  prominences 
without  the  protection  of  lateral  padding,  or  in  other  cases  sores  pro- 
duced by  friction  when  the  jacket  has  become  too  loose.  In  either  case 
a  reapplication  of  the  jacket  is  necessary. 

Disease  of  the  Atlas  and  Axis,  and  of  the  Atlas  and  Occipital 
Bone. — Caries  of  the  first  two  cervical  vertebrae  is  less  liable  to  occur, 
there  being  less  osseous  substance  than  in  other  vertebra?.  Disease 
begins  in  their  articulations,  or  in  the  occipito-atloidean  articulations  ; 
thus  resembling  disease  of  other  joints.  The  earliest  symptom  is  pain 
in  the  neck,  which  is  aggravated  by  rotation  of  the  head,  or  movement 
backwards  and  forwards ;  and  increased  also  by  pressure  on  the  top 
of  the  head.  Some  rigidity  or  stifirness  is  experienced  in  the  upper 
part  of  the  neok,  while  the  head  is  moved  ;  amounting  perhaps  to  an 
inability  for  more  than  a  limited  range  of  voluntary  movement.  But 
little  or  no  swelling  may  be  perceptible  at  the  back  of  the  neck,  below 
the  occiput.  In  time,  however,  this  painful  and  rigid  or  fixed  state 
of  the  neck  is  followed  by  abscess  behind  the  phai^ynx.  A  broad 
fluctuating-  swelling  in  this  situation,  extends  to  either  side  of  the 
neck,  giving  the  individual  a  remarkable  appearance,  grotesque  if 
it  were  not  distressing.  Deglutition,  respiration,  and  speech  are 
impaired,  the  voice  having  a  nasal  twang  ;  while  with  an  anxious 
expression,  open  mouth,  and  dribbling  saliva, 
the  bead  fixed  and  supported  by  both  hands 
under  the  chin,  the  patient  turns  round 
bodily  in  looking  at  anything,  and  the  eyes 
acquire  a  peculiar  rolling  range  of  motion. 
Wasting  hectic  may  gradually  reduce  the 
sufferer ;  or  his  misery  terminate  suddenly 
by  asphyxia,  owing  to  pressure  on  the  cord 
by  dislocation  of  the  axis  forward,  the  trans- 
verse and  accessory  check  ligaments  having 
given  way.  The  head  falls  forward,  carrying 
with  it  the  atlas,  the  odontoid  process  of  the 
axis  compresses  the  cord,  and  all  is  over 
(Fig.  830). 

It  is  said  that  the  atlas  may  undergo 
dislocation  gradually,  and  even  so  far  forward 
as  to  bisect  the  vertebral  canal  into  equal 
parts,  thus  compressing  the  cord  into  half  its 
former  size,  yet  without  paraplegia  resulting. 

*  St.  Tbomas's  Hosp.  Mus.,  E.  2'.  Absorption  of  the  odontoid  process  of  the 
axis,  with  dislocation  backwards  of  the  body  of  that  vertebra.  There  was  no  trace 
of  pus,  and  the  parts  seemed  to  be  undergoing  repair  ;  tolerably  firm  cellular  adhe- 
sions uniting  the  antei-ior  surface  of  the  body  of  the  axis  with  "the  under  border  of 
the  atlas.  The  spinal  canal  is  here  much  diminished,  and  the  cord  has  suffered 
compression.     From  the  body  of  a  man,  aged  twenty-eight.     No  history  recorded. 


Fig.  830. 
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Fig.  831.* 


Fig.  832.t 


The  patient  maj,  indeed,  recover,  with  permanent  dislocation  and 
anchylosis.  Certain  slight  defects  only 
will  then  be  observable  ;  a  stiff  and  some- 
what contorted  neck,  the  chin  and  face 
advanced  unnaturally,  and  the  back  of  the 
head  more  in  a  line  with  the  spine,  while 
the  spinous  process  of  the  axis  projects 
conspicuously. 

The  cause  of  this  disease  would  appear 
to  be  a  scrofulous  constitution,  provoked 
probably  by  some  slight  strain  or  other 
injury  affecting  the  neck.  Puberty  seems 
to  be  the  age  at  which  the  disease  com- 
monly begins  ;  but  it  occurs  also  in  infan- 
tile or  adult  life. 

Treatment  must  be  the  same  in  prin- 
ciple as  that  of  spinal  disease  producing 
angular  curvature  ;  absolute  rest  by  fixing 
the  head,  counter-irritation  when  neces- 
sary, and  tonics.  A  post^pharyngeal  ab* 
scess  may  be  opened  antiseptically,  and 
a  drainage-tube  inserted,  from  behind  the 
border  of  the  sterno-mastoid  muscle. 
This  operation  has,  I  believe,  proved  very 
advantageous. 

Lateral  Curvature  of  the  Spine. — 
8t7-uctural  Conditions. — Spinal  Curvature 
may  take  plac6  laterally,  to  one  side  or 
the  other,  and  with  another  or  compen- 
sating curve  to  the  opposite  side ;  thus 
presenting  a  very  different  appearance 
from  angular  curvature  forward,  with  a 
sharp  projection  backwai'ds.  Lateral  cur- 
vature usually  forms  in  the  middle  of 
the  back — mid-dorsal  region  of  the  spine 
— and  with  its  convexity  towards  the  right 
side  ;  the  second  curve  is  in  the  lumbar 
region,  and  its  convexity  towards  the  left. 
This  curve  arises  nearly  simultaneously 
with  the  first  curve,  constituting  doiMe 
lateral  curvature  (Fig.  831).  Sometimes 
four  curves  occur ;  namely,  besides  a 
dorsal  and  a  lumbar,  a  cervical  and  a 
lower  lumbar  curve  are  produced,  also  in 
opposite  directions.  There  will  then  be 
two  curves  to  one  side,  and  two  to  the 

*  Eoyal  Free  Hospital.     (Author.) 

t  St.  Thomas's  Hosp.  Mus.,  E.  60.  Lateral  curvature  of  the  spine,  iu  the  upper 
dorsal  region,  the  couvexity  towards  the  right  side  ;  and,  in  the  lower  dorsal  region, 
a  compensatory  curve,  in  which  the  anterior  parts  of  the  bodies  of  the  vertebrffi 
have  undergone  rotation  forwards  towards  the  left.  The  sacrum  is  somewhat 
higher  and  posterior  on  the  left  side,  as  compared  with  the  right.  A  slight  incur- 
vation of  the  anterior  spinous  processes  of  the  ihuni  has  also  taken  place, — not 
recognized  in  the  figure. 
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other,  arranged  alternately ;  the  whole  spine  having  a  quadruple 
undulatory  form.  The  effect  of  this  double  and  opposite  curvation, 
Avhether  in  one  or  two  pairs,  is  to  bring  the  weight  of  the  trunk  over 
the  sacrum,  as  the  base  of  support,  and  thus  maintain  tbe  balance  of 
the  body.  Another  and  a  remarkable  change  takes  place,  concurrently 
with  lateral  curvature  of  the  spine.  In  each  such  cur/e,  the  aberrant 
vertebrns  twist  or  undergo  rotation,  to  some  extent ;  so  that  the 
anterior  faces  of  their  bodies  look  towards  the  convexity  of  the  curve, 
the  spinous  pix)cesses  towards  the  conca^■ity  (Fig.  832).  A  double 
kind  of  curvature,  lateral  and  rotatory,  is  the  resulting  structural 
alteration  of  the  vertebral  column.  The  bodies  of  the  vertebrce  become 
somewhat  compressed  in  the  concavity  of  either  curve ;  but  there  is 
no  apparent  disease  of  the  osseous  structure.  The  inter-vertebral 
cartilages  undergo  compression,  so  as  to  acquire  a  w^edge  shape,  the 
thin  portion  corresponding  to  the  concavity  of  the  curve  ;  and  this 
alteration  of  form  is  proportionate  to  the  degree  of  curvature.  The 
ligaments  are  simply  stretched  and  somewhat  relaxed.  The  ribs  conform 
to  the  direction  of  the  dorsal  curvature;  being  thrown  outwards  and 
upwai'ds  on  the  convexity  of  the  curve — towards  the  right  side, 
and  drawn  inwards  and  downwards,  at  its  concavity — towards  the 
left  side.  The  thorax,  therefore,  bulges  on  the  one  side  and  is  de- 
pressed on  the  other.  The  pelvis  also  conforms  to  the  lumbar  curve  ; 
it  is  raised,  accordingly,  on  the  side  of  con- 
cavity— the  right,  and  lowered  on  the  side  of 
convexity — the  left.  Rotation,  or  the  twist 
of  the  spine,  pi'oduces  peculiar  changes  ;  the 
thorax  projecting  backwards  somewhat,  as  well 
as  outwards  and  upwards,  on  the  right  side  ; 
and  the  pelvis  backwards,  as  well  as  down- 
wards, on  the  left  side. 

Signs,  and  Diagnosis. — The  signs  of  lateral 
curvatui-e  are  obvious,  and  correspond  to  the 
structural  alterations  of  conformation  above 
described.  On  tracing  the  spinal  column  from 
above  downwards,  by  passing  the  finger  along 
the  tips  of  the  spinous  processes,  some  unnatural 
curvature  of  the  dorsal  spine  to  the  one  side 
may  be  perceived,  with  a  compensating  curva- 
ture in  the  Itiynbar  region  to  the  other  side. 
And  this  line  of  undulation  will  be  rendered 
more  visible  by  maT'king  it  with  a  pen  dipped 
in  ink.  But  the  degree  of  ix)tatory  displace- 
ment cannot  be  determined  by  the  line  of  the 
spinous  processes.  The  tips  of  these  processes 
— which,  until  there  is  considerable  displace- 
ment, are  the  only  portions  of  the  bones  we 
can  feel — are  those  very  parts  which  in  rotation 
move  most  away  from  the  side  to  which  lateral 
displacement  tends ;  thereby  allowing  con- 
siderable displacement  of  the  vertebrae,  while 
the  spinous  processes  still  lie  in  a  straight,  con- 
tinuous line.  Bulging  of  the  thorax,  beneath  and  outside  the  angle  of 
the  scapula,  is  an  early  sign  ;  and  followed  by  projection  of  this  bone 
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Fig.  834. 


— "  growing  out  "  of  tlie  blade  bone,   at  a  later  period,  with  some 

elevation  of  tbe  shoulder.     This  corresponds  to,  and  denotes,  the  dorsal 

curve    (Fig.  833).     A  posterior  projection   of    the    innominate    hone, 

marked  bj  a  protuberance  backward  just  outside  the  sacro^iliac  joint, 

is  also  an  early  sign ;  and  followed  by  lateral 

projection  of  the  hip,  altering  the  outline  of 

the  figure  at  a  later  period.     This  corresponds 

to,  and  denotes,  the  limibar  curve.    The  priority 

of  a   prominent   shoulder,  or  of  a  prominent 

hip,    denotes    a    curve    primarily    dorsal    or 

primarily  lumbar. 

The  front  of  the  chest  exhibits  certain  oppo-^ 

site  alterations  of  config-uration  as   compared 

with  its  posterior  aspect.     The  right  side  ap^ 

pears  small  and  depressed,  the  left  prominent 
(Fig.   834).     Slighter    changes    of    form    can 

be  detected,  and  the  diagnosis  confirmed,  by 

an     instrument     designated     the     ''  rotation- 
measurer." 

A  primarily  dorsal  curve  pr-esents  certain 
varieties,  depending  on  its  causes  or  mode  of 
production,  and  which  are  of  practical  conse- 
quence. 

The  tu eight-hearing  curve — in  Mr.  Barwell's 
experience-^-is  uniformly  th.e  same  ;  it  occupies 
the  upper  three-fourths  of  the  dorsal  region, 
and  the  compensatory  lumbar  curve  commences 
with  the  lower  fourth  vertebra.  A  perpen- 
dicular line,  from  the  last  cervical  vertebra  to 
the  middle  of  the  sacrum,  crosses  the  double 
curve  once,  at  the  ninth  dorsal  vertebra.  The 
most  aberrant  vertebrae  are  the  fifth  dorsal  to 
one  side,  the  second  lumbar  to  the  other.     A 

well-marked  vertical  rounded  eminence  of  muscular  contraction  runs 
upward  from  the  back  part  of  the  ilium  to  the  most  aben'ant  vertebree. 
The  respiratory  curve  varies  with  its  origin ;  namely,  some  ex- 
ternal cause  restraining  abdominal  respiration,  or  some  internal  and 
pulmonary  disease.  This  carve  much  resembles  that  produced  by 
weight -bearing ;  but  the  vertical  line  of  muscular  development  is 
absent,  and  the  second  curve  is  proportionately  less.  Curves  of  in- 
ternal origin  assume  a  variety  of  shapes ;  a  short  and  sharp  curve, 
particularly  if  high  up,  will  probably  be  the  consumptive  curvature ; 
a  longer  curve,  high  up,  results  probably  from  pleurisy  ;  and  a  long 
curve,  low  down,  proceeds  mostly  from  pneumonia.  The  situation  and 
form  of  these  dorsal  curves  will,  therefore,  materially  determine  the 
diagnosis  of  lateral  curvature  having  a  respiratory  origin. 

Both  kinds  of  dorsal  curvature — weight-bearing  and  respiratory — 
lie  to  the  right  side,  generally  ;  but  as  resjoiratory  curves  are  invariably 
so,  excepting  in  lung  disease  or  the  rare  instance  of  visceral  trans- 
position, any  primarily  dorsal  curve  to  the  Ze/^  will  be  weight-bearing. 
Causes. — Age  has  an  immediate  relation  to  lateral  curvature  of  the 
spine;  this  deformity  taking  place  mostly  about  the  age  of  puberty, 
and  in  girls.     It  would  seem  that  at  that  period  of  life,  and  in  the 
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female  sex  more  particularly,  the  bust  and  shoulders  undergo  develop- 
ment, and  become  more  weighty  than  in  proportion  to  the  supporting 
stability  of  tlie  A' ertebral  column  and  its  ligamentous  connections.  This 
natui-ally  increased  weightiness  of  the  thorax  may  be  augmented  by 
certain  occupations,  as  that  of  nurse-girls  by  carrying  an  infant  con- 
stantly on  one  arm.  Or  again,  the  erector  muscles  of  the  spine,  in 
common  with  the  whole  muscular  system,  may  be  in  an  atonic  and 
weakened  state,  relatively  to  the  increasing  weight  thrown  upon  them 
by  the  development  of  the  trunk  ;  and  this  inuscular  icealcness  is  more 
liable  to  occur  in  females  as  a  result  of  the  annemia  from  disordered  men* 
struation.  Certain  occupations  which  compel  an  habitual  one-sidedness 
of  posture,  provoke  lateral  curvature  of  the  spine  ;  as  writing,  drawing, 
playing  the  harp,  or  other  exercises  in  the  course  of  school  training. 
One  of  the  most  extreme  cases  I  ever  met  with  had  occurred  in  a  lad, 
from  caiTying  a  medicine-basket  on  one  arm,  eight  or  nine  hours 
daily,  for  a  period  of  five  years.  From  increasing  weight  of  the  trunk, 
weakness  of  the  supporting  muscles,  or  fi'om  both  causes,  favoured  by 
any  occupation  conducive  to  the  operation  of  either  cause,  lateral 
curvature  is  liable  to  result.  Inequality  in  the  length  of  the  legs,  from 
any  cause,  has  some  influence  in  producing  lateral  curvature  ;  but 
which,  according  to  Mr.  W.  Adams's  observations,  has  been  greatly 
exaggerated  by  most  writers.  Thus,  a  limited  importance  may  be 
attached  to  shortening  of  one  leg  ;  whether  as  a  congenital  defect,  by 
dislocation,  or  from  imperfect  development ;  or  as  resulting  from 
disease  of  the  hip-joint,  or  paralysis,  or  from  the  rise  of  a  wooden  leg. 
Diseases  of  the  chest,  followed  by  contraction  of  the  thoracic  parietes, 
often  give  rise  to  lateral  curvature,  as  after  tapping  for  empyema ; 
and  the  same  effect  may  be  produced  by  thoracic  and  abdominal 
tumoui's. 

But  these  accredited  causes  do  not  explain  certain  essential 
characters  of  this  deformity  ;  to  wit,  the  great  frequency  of  dorsal 
curvature  to  the  right,  and  the  production  of  rotation.  Assuming 
that  the  right  arm  is  heavier  than  the  left,  and  the  right  lung  more 
capacious  than  the  left,  Mr.  Barwell  attributes  rotation  to  the  action 
of  the  serratus  -muscle  of  this  side  ;  which  muscle  being  more  weighted 
and  in  stronger  respiratory  action  than  its  opponent,  acts  upon  the 
ribs  as  powerful  levers,  and  thus  rotates  the  vertebrae  to  the  left  side. 
In  this  etiology,  the  sequence  of  events,  as  usually  described  by 
authorities  on  lateral  curvature,  is  reversed.  It  is  generally  stated 
that  the  spine  first  curves  laterally,  then  rotates,  and  in  this  latter 
movement,  by  dragging  with  it  the  ribs,  defoi-ms  the  chest.  The 
rotation-theory  affirms  that  the  ribs  are  primarily  drawn  backwai'ds, 
and  acting  as  levers,  twist  the  vertebra  to  the  left,  curving  the  dorsal 
spine  to  the  right.  Both  these  views  cannot  be  true,  but  both  are 
entitled  to  consideration. 

Consequences. — For  some  time  the  spine  retains  its  flexibility  ;  so 
that  when  the  cause  of  curvature  is  removed,  the  column  regains  its 
natural  direction.  Consequently,  in  the  recumbent  position,  recovery 
temporarily  takes  place.  At  a  more  advanced  period  of  the  disease, — 
after  the  lapse  of  some  years, — the  vertebra?  become  fixed;  and  then 
the  deformity  is  persistent  in  whatever  position  the  patient  be  placed. 
Yet  recovery  can  be  slowly  effected  by  proper  treatment.  The  general 
health  also  is  now  more  visibly  impaired ;  emaciation  and  pallidity 
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Fig.  835. 


having  increased  witli  contimied  declining  nutrition,  and  there  being 
some  symptoms  resulting  from  compression  of  the  thoracic  and  ab- 
dominal organs. 

Treatment. — Any  cause  in.  operation 
must  be  removed.  Thus,  any  one-sided 
posture,  connected  with  occupation  or 
habit,  must  be  corrected  ;  and  the  patient 
allowed  free  motion  of  the  body,  alter- 
nated with  rest  in  the  recumbent  posi- 
tion. The  correction  of  posture,  in.  the 
production,  of  lateral  spinal  curvature, 
can  be  brought  about  by  an  antagonistic 
position.  This  may  be  accomplished  by 
using  the  slojying  seat  (Fig.  835).  By- 
uplifting  the  left  side  of  the  pelvis,  when 
depressed  by  lateral  curvature  and  a 
lumbar  arc  formed  on  the  left  side,  the 
spine  is  compelled,  by  the  law  of  equili- 
brium, to  curve  in  the  opposite  direction, 
— to  the  right,  for  maintaining  balance ; 
and  thus  a  corrective  action  is  established. 
The  results  of  this  mode  of  treatment 
are  said  to  have  been  "  perfectly  marvel- 
lous." Various  gymnastic  exercises  have 
been  recommended,  and  may  be  of  some 
use  ;  but  the  ordinary  exercise  of  walking  and  running  will  pro- 
bably bring  both  sides  of  the  body  into  equal  action,  and  the  spine 
naturally  regain  a  straight  direction.  This  result  will  be  promoted 
by  due  attention  to  the  improvement  of  the  general  health,  on  ordinary 
principles  of  treatment. 

In  single  lateral    dorsal   curvature,  unaccompanied  by  any  com- 


FiG.  836. 


Fig.  837. 


pensatory  curve  in  the  lumbar  region,  either  of  the  annexed  forms  of 
spinal  support  may  be  worn,  with  much  benefit  (Figs.  836,  837). 

In  a  more  advanced  stage,  and  as  double  lateral  curvature,  some 
VOL.  11.  2    k 


498 


SPECIAL   PATHOLOGY   AND    SURGERY. 


Fig.  838. 


other  mechanical  means  must  be  had  recourse  to  for  the  gradual  cor- 
rection of  this  deformity.  Various  contriv- 
ances are  used,  and  still  more  have  been  con- 
structed ;  some  specialists  in  this  branch  of 
surgeiy  seeming  to  vie  v^-ith  each  other  in 
designing  the  most  complicated  apparatus. 
The  thoi'ax,  bulging  backwards  and  outwards 
at  the  angle  of  the  scaptila ;  and  the  hip  or 
hau.nch,  projecting  backwards  and  outwards; 
both  require  support^  equal  and  opposite  in 
these  directions. 

The  simple  "  oblique  bandage "  answers 
this  purpose  very  well,  so  far  as  regards  the 
bearings  of  the  support.  Oi",  a  contrivance, 
similar  in  character  to  that  used  for  angular 
curvature,  may  be  worn,  to  relieve  the  weight 
of  the  tinlnk  by  crutch-supports  ;  whereby  also 
the  varying  degrees  of  lateral  pressure  requisite, 
can  be  better  regulated  by  a  rack  and  pinion 
Avorked  by  a  key.  The  primary  dorsal  curve 
may,  it  would  seena,  be  "  unfolded,"  by  extend- 
ing its  extremities  (Fig.  838)  ;  in  this  way 
restoring  the  line  of  the  vertebral  column.  Un- 
folding is  accomplished,  most  effectually,  by 
raising  the  upper  extremity  of  the  curve,  and  supporting  its  convexity 
at  the  same  time,  as  shown  in  the  figure.    Replacement  of  the  ribs  and 

scapula,  or  of  the  projecting  shotilder, 
consequent  on  spinal  rotation,  mu.st  also 
be  accomplished  ;  and  this  requirement  is 
specially  provided  for,  in  conjunction  with 
rectification  of  the  double  curvature,  by 
Bigg's  spinal  instrument  (Fig.  839). 
raKiisK'-^  ^'  _js^i/  Application  of  the  Instrument  is  thus 

iiwfl^^i^  i        III  described  by  Mr.  Bigg,  in  his  "Manual  of 

Orthopraxy  : "  "  Stand  behind  the  patient, 
and,  opening  the  pelvic  band,  place  it 
firmly  around  the  hips,  in  such  a  manner 
that  the  arms  rest  upon  the  crutches.  See 
that  the  two  plates  press  gently  against 
the  arc  of  each  curvature,  the  vertebral 
levers  having  been  expanded  previous  to 
placing  the  instrument  on  the  patient's 
body.  Fasten  the  lacing  bands  in  front, 
and  then  gradually  tighten,  by  means  of 
the  key  which  belongs  to  the  instrument,  the  vertebral  levers.  Lastly, 
see  that  the  arm-slides  are  at  such  a  height  as  to  maintain  the 
shoulders  parallel  with  the  pelvis,  and  fasten  the  shoulder-straps.  As 
a  certain  amoimt  of  irksomeness  is  sure  to  be  felt  on  first  adopting 
any  kind  of  mechanical  appliance,  the  instrument  should  be  so  worn 
as  to  gradually  accustom  the  patient  to  its  restraint.  This  is  easily 
done  by  wearing  it  for  four  hours  the  first  day,  six  the  next,  eight  on 
the  third,  and  for  the  whole  day  afterwards,  after  which  time  the 
patient  readily  submits  to  it,  and  always  feels  greatly  disinclined  to 


Fig,  839. 
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part  with  the  apparatus.  "Where  the  patient  is  young,  restoration  of 
tbe  spine  to  its  straight  position  becomes  a  perfect  certainty,  provided 
that  great  care  is  bestowed  upon  the  adaptation  of  the  mechanism. 
The  pressure  requires  to  be  slightly  increased  at  intervals;  and  many 
Surgeons  deem  it  desirable  to  keep  the  instrument  applied  by  night 
as  well  as  day,  thus  taking  advantage  of  the  short  time  left  for  rapid 
improvement.  In  adults,  great  and  beneficial  change  can  be  wrought 
in  the  position  of  even  the  worst  form  of  lateral  curvature,  but  it 
requires  a  longer 
time  and  more  care 
in  adjustment  than 
when  a  younger  per- 
son is  being  dealt 
with.  The  mechani- 
cal action  of  the  in- 
strument is  greatly 
facilitated  by  causing 
the  patient  to  recline 
on  a  chair  as  is  here 
represented  (Fig.  840),  for  two  hours  daily;  as  by  this  means  ad- 
ditional rest  is  given,  and  also  the  mechanical  powers  of  the  instru- 
ment are  left  to  exercise  a  freer  influence  than  wheil  opposed  by  the 
constant  reaction  of  the  patient's  weight  and  muscular  resistance. 
In  cases  where  I  have  tried  an  instrument  only,  and  in  others  where 
recumbency  has  also  been  added,  a  great  difference  of  progress  in  favour 
of  the  latter  course  has  been  observed."  By  an  instrument  similar  in 
principle  to  this,  I  have  succeeded  in 
arresting  the  increase  of  two  of  the 
worst  cases  of  double  lateral  curvature. 

Pressure  on  the  dorsal  arc,  without 
vertical  elongation,  as  the  principle  of 
treatment,  is  represented  by  the  ac- 
companying form  of  spinal  instruntent, 
— which  is  much  advocated  and  in  con- 
stant use  (Fig.  841). 

The  reduction- couch  of  Bahring  is  a 
means  of  applying  the  unfolding  prin- 
ciple of  treatment  to  double  lateral 
curvature,  by  recunibency .  And  Dr. 
Bauer,  of  Philadelphia,  who  highly 
praises  this  contrivance,  observes  that 
it  differs  from  all  other  spinal  couches, 
and  appliances,  in  this  special  advan- 
tage :  that  the  pads  which  act  on  the 
vertebral  curves  rest  against  the  trans- 
verse and  spinous  processes,  instead  of 
upon  the  lateral  surface  of  the  ribs. 
Compression  of  the  thorax  is  thus 
avoided  ;  whilst,  from  the  thickened  shape  of  the  pads,  rotation  of  the 
vertebrge  is  induced.  The  apparatus,  as  described  by  Mr.  Bigg,  consists 
of  a  padded  metal  plate,  sufficiently  large  to  admit  of  the  body  reclining 
upon  it.  Corresponding  with  the  position  of  the  pelvis,  a  steel  band 
is  fi.xdd  which  surrounds  and  fi^rmly  retains  the  hips  in  contact  with 


Fig.  841. 
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the  couch.  Under  the  left  arm  an  axillary  pad,  governed  by  a  long 
screw,  is  placed,  and  it  raises  the  concavity  of  the  npper  and  dorsal 
curve,  whilst,  on  the  convexity  of  this  curve  and  the  right  side  of  the 
couch,  a  pad  softly  covered  and  shaped  like  a  thick  wedge  presses  upon 
the  transverse  and  spinous  pi-ocesses  of  the  doi\sal  vertebrae.  On  the 
left  side,  another  pad  of  a  similar  wedge-shaped  form,  but  less  in 
breadth  and  thickness,  rests  against  the  spinous  and  transverse  lumbar 
processes.  Both  of  these  pads  are  moved  by  horizontal  .screws,  so 
placed  as  to  admit  of  the  spine  being  pressed  in  an  antero-lateral 
direction.  The  effect  of  this  mechanism  is  shown  in  the  adjoining 
sketch,  which  represents  a  patient  undergoing  treatment  upon  a 
Buhring  couch  (Fig.  842).  It  will  be  seen  that  the  pads  not  only  act 
upon  the   body  laterally,  but  also  raise  the  thorax  upwards, — thus 

Fig.  842. 


overcoming  rotation  of  the  spine.  As  the  weight  of  the  body  rests 
almost  entirely  upon  the  pads,  an  antei'o-lateral  movement  of  the 
vertebra?  takes  place, — the  spinal  curves  becoming  reduced  by  a  kind 
of  unfolding  process,  peculiar  to  this  contrivance.  A  loop  of  leather 
fastened  to  the  pillow  enables  the  patient  to  assist  the  expansion  of 
the  dorsal  curve,  by  holding  the  left  arm  across  and  above  the  head. 

Much  care  shoiild  be  observed  in  the  construction  of  this  couch,  so 
that  the  pads  may  bear  strict  relation  in  their  form  and  thickness  to 
the  condition  of  rotatory-lateral  curvature  presented  by  the  patient's 
spine  ;  but  as  the  pads  can  be  easily  removed  by  a  simple  arrangement 
in  the  plate  attached  to  the  screw,  a  very  little  practice  soon  deter- 
mines with  accuracy  the  exact  size  and  thickness  of  padding*  required 
in  the  individual  case.  Dr.  Bauer  says  that  patients  rapidly  become 
accustomed  to  the  frequent  use  of  this  couch,  and  derive  the  greatest 
comfort  from  its  use,  readily  sleeping  all  night  upon  it. 

Treatment  hy  Suspension  and  Plaster  of  Paris  Bandage. — Dr.  Sayre,* 
of  ITew  York,  in  the  year  1876,  applied  to  the  treatment  of  lateral 
curvature  of  the  spine  the  same  method  of  suspension,  and  the  appli- 
cation of  a  plaster  of  Paris  jacket,  which  he  had  previously  used  in 
the  treatment  of  angular  curvature,  and  has  been  already  described 
when  speaking  of  Pott's  disease  (see  pp.  491,  492).  It  was  found  by 
Dr.  Sayre  that  in  cases  of  lateral  curvature  the  spine  straightened  con- 
siderably during  the  process  of  suspension,  and  he  therefore  proposed 
to  maintain  the  improvement  thus  gained  by  the  application  of  the 
plaster  of  Paris  jacket  whilst  the  patient  is  suspended.  The  value 
of  this  method  of  treatment  may  be  questionable,  but  there  can  be  no 

*  Op.  cit. 


POSTERIOR    CURVATURES    OF    THE    SPINE. 


501 


doubt  of  the  eflBciencj  of  the  plaster  of  Paris  bandage  as  a  I'etentive 
support.  In  all  probability,  it  will  be  found  useful  in  preventing  the 
increase  in  cases  of  severe  curvature,  and  in  some  cases  improvement 
may  be  effected  by  the  repeated  application  of  the  plaster  of  Paris 
jacket,  and  the  continued  use  of  suspension.  In  cases  of  slight  lateral 
curvature,  bowever,  it  v?ould  interfere  witb  tbe  employment  of  gym- 
nastics, wbich.  together  with  partial  recumbency,  and  in  some  cases 
the  addition  of  a  steel  spinal  support,  is  found  to  be  amply  sufficient 
for  curative  purposes. 

Posterior  Curvatures  of  the  Spis^.—CypJiosis  is  a  term  intended 


Fig.  843. 


to  signify  an  excurvation  of  the  spine  in  the  dorsal  region,  exhibiting 

a  remarkably  ro^mc^- backed  appearance  (Fig.  843).     The  left  figure 

shows  this  deformity,  and  an  apparatus  which,  from  the  direction  of 

pressure  on  the  spine — above 

the    curvature  —  would     in-  Fig.  844. 

crease  it ;  while  the  adjoining 

figure    indicates    the    proper 

situation  for  spinal  support, 

- — about  two   vertebrae  heloio 

the   axis  of    distortion.     The 

most  notable  instance  I  have 

ever  seen  was  in  the  person 

of  a  Surgeon,  about  fifty  years 

of   age,    and    whose    g-eneral 

health  remained  unaffected. 

Lordosis  denotes  incurva- 
tion in  the  lumbar  region, 
and  is  of  more  rare  occurrence 
(Fig.  844) .  Both  these  spinal 
curvatures  appear  to  be  simply 
an  enlargement  of  the  natural 
curvatures  existing  in    their 

respective  regions  ;  they  thus  differ  from  angular  curvature,  and  also 
in  being  unconnected  with  caries  or  other  disease  of  tlie  spine.   Lordosis, 
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to  a  limited  degree,  may  also  occur  in  the  dorsal  region,  as  a  com- 
pensatory incurvation  to  angular  curvature  in  the  cervical  or  lower 
dorsal  region,  resulting  from  caries;  or  dorsal  lordosis  is  sometimes 
associated  with  double  lateral  curvature,  the  vertebral  column  arching 
forwards  as  well  as  sideways.  In  the  cervical  region,  lordosis  to  some 
extent  accompanies  caries  of  the  first  two  vertebrae,  a  compensatory 
incurvation  taking  place  in  the  neck  below. 

Causes. — Gijphosis  results  fi'om  weakness  of  the  dorsal  muscles, 
whereby  posterior  curyature  takes  place  in  the  dorsal  region.  Hence 
the  influence  of  occupations  in  the  stooping  position,  as  gardening,  or 
driving  on  the  box  of  a  carriage  or  coach;  and  the  predisposition 
which  arises  from  age — an  early  or  advanced  period  of  life.  Infants 
are  subject  to  this  form  of  spinal  curvature,  from  being  nursed  too  soon 
in  a  sitting  posture.  Lordosis  occurs  as  a  natural  tendency  in  rickets  ; 
the  pelvic  bones  yielding  under  the  weight  of  the  trunk,  the  sacrum 
inclines  forwards,  carrying  with  it  the  lumbar  portion  of  the  vertebral 
column.  The  influence  of  occupation  is  witnessed  in  the  lumbar 
lordosis  of  tumbling  boys  and  acrobats.  Caries  of  the  lumbar  vertebras 
is  attended  with  an  arching  forwards  in  this  region  ;  or  a  secondary 
and  compensatory  curve  forms  in  this  direction,  wnth  excurvation  from 
disease  in  the  dorsal  region.  Disease  of  the  hip-joint,  and  especially 
after  anchylosis  with  flexion  of  the  femur,  is  perhaps  always  accom- 
panied with  lumbar  lordosis,  as  well  as  some  lateral  curvature.  I  had 
a  marked  pxample  of  this  in  a  little  boy,  whose  knee  I  excised  ;  the 
patient  having  also  anchylosis  of  the  hip,  with  flexion  of  the  thigh  to 
such  a  degree  that  any  attempt  to  depress  the  limb  caused  a  semi- 
circular arching  of  the  spine  over  the  bed,  in  the  lumbar  region.  Un- 
reduced dislocation  of  the  femur  backwards,  or  similar  congenital 
dislocation  of  one  or  both  hip-joints,  results  in  lumbar  incurvation. 

The  Treatment  should  be  conducted  on  the  same  mechanical  prin- 
ciples of  counter-support  or  pressure,  gradually  applied,  as  in  the 
management  of  lateral  curvature.  The  apparatus  for  Cyphosis  has 
already  been  noticed.  (See  Fig.  843.)  For  Lordosis,  a  stay-appa- 
ratus should  be  worn,  having  upright  crutch-supports  to  relieve  the 
weight  of  the  trunk,  but  provided  with  a  padded  back-plate,  or  an 
abdominal  band  (see  Fig.  844)  ;  the  former  appliance  resembling  the 
apparatus  used  for  anchylosing  angular  curvature.  In  the  two  figures 
— that  to  the  left  shows  where  the  axis  of  the  curve  is  to  be  found, 
as  indicated  by  the  arrow;  that  to  the  right  depicts  the  abdominal 
support,  and  joint  of  the  upright,  so  placed  as  to  correspond  exactly 
with  the  centre  of  curvature.  As  associated  with  caries,  or  with  lateral 
curvature,  the  treatment  of  dorsal  lordosis  forms  part  of  the  manage- 
ment of  these  conditions ;  and  so  also  in  regard  to  cervical  lordosis 
with  caries. 

Spina  Bifida. — Structural  Conditions. — A  congenital  malformation, 
signifying  the  absence  or  deficiency  of  the  laminae  and  spinous  pro- 
cesses of  some  of  the  vertebrge,  with  protrusion  of  the  membranes  of 
the  cord  through  the  opening  thus  left  in  these  bones  (Fig.  845). 
The  sac  formed  contains  a  thin,  clear,  colourless  fluid, — cerebro-spinal, 
which  accumulates  as  the  protrusion  increases.  This  structural  defect, 
resulting  from  an  arrest  of  development,  may  be  found  in  any  part 
of  the  spinal  column  ;  in  the  lumbar  region  usually  ;  in  the  dorsal  or 
cervical  region,  rarely.     The  spinal  cord  and  nerves  are  not  generally 
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involved  ;  but  above  the  lumbar  region,  they  are  liable  to  be  adherent 
to  the  interior  of  the  sac  ;  or  lower  down,  in  the  sacral  region. 

The  symptoms  of  spina  bifida  are  obvious.  A  round  or  oval  tumour, 
varying  in  size  from  a  walnut  to  j,jg_  845.* 

a  child's  head;  lobulated  occasion- 
ally. Of  hard,  but  elastic  con- 
sistence, fluctuation  is  obscure. 
These  characters  are  most  marked 
when  the  infant  is  placed  upright, 
softness  and  fluctuation  becoming 
perceptible  in  the  horizontal  posi- 
tion of  the  trunk.  The  tumour 
subsides  also  somewhat  on  pres- 
sure, but  its  tension  is  alternately 
increased  and  diminished  by  ex- 
piration and  inspiration.  Para- 
lysis and  wasting  of  the  lower 
limbs  I  have  also  seen  well  marked 
in  one  case,  and  involuntary  de- 
fascation. 

The  course  of  this  malformation  is  uncertain,  varying  principally 
according  to  the  size  of  the  tumour.  If  the  sac  be  small  and  remain 
stationary,  it  may  not  shorten  life.  A  large  sac  generally  has  a  fatal 
termination ;  death  occurs  from  convulsions,  or  inflammation  and  ulcer- 
ation of  the  integuments  taking  place,  spinal  meningitis  supervenes. 

Treatment. — This  also,  guided  by  the  probable  course  of  the  tumour, 
will  depend  on  its  size.  A  small  sac,  with  healthy  integuments,  is  best 
left  alone ;  the  patient  wearing  a  soft  pad  over  the  tumour,  simply  as  a 
further  protective  covering.  A  larger-sized  sac,  and  with  the  integu- 
ments in  the  same  healthy  state,  may  be  restrained  by  a  compress  and 
bandage  ;  an  india-rubber  aii"-pad  affords  the  most  uniform  and  elastic 
support.  Increasing  tension  can  be  relieved  by  puncture  as  occasion 
requires,  and  pressure  should  then  be  reapplied.  Extirpation  has  been 
resorted  to  successfully ;  but  this  procedure,  or  indeed  any  operative 
interference  for  removal  of  the  sac,  is  always  more  perilous  than  the 
tumour  itself. 


THE   THORAX. 
CHAPTER    LIII. 

INJURIES    OF   THE   THOEACIC   PAEIETES,   AND    ORGANS. 

Injuries  of  the  chest  are  common  accidents  in  Civil  Practice,  while 
they  form  a  very  important  section  of  Military  Surgery.  The  chief 
practical  distinctions  of  these  injuries  are  as  follow. 

"Wounds    of    the   Parietes    op    the    Chest. — These   lesions,    not 
*  St.  Thomas's  Hosp.  Mns.,  LL.  5. 
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penetrating  tlie  thoracic  cavity,  present  nothing  pecuh'ar  in  their 
pathology  and  treatment.  Rest  of  the  injured  part  will  be  best  secured 
by  means  of  a  broad  rib-bandage,  thus  restricting  the  breathing  to 
abdominiil  respiration,  as  in  tlie  treatment  of  fractui-ed  ribs  or  sternum. 
Tiiis  appliance  must  be  removed  if  the  restraint  prove  distressing  to 
the  patient. 

Injuries  ixvolvixg  the  Thokacic  Okgaxs. — Whatever  part  of  the 
thoracic  parietes  be  injnred — the  ribs  or  stex-num  ;  and  whatever  in- 
ternal organ  be  implicated — the  lung,  heart,  or  great  vessels  ;  certain 
symptoms  are  common  to  these  injuries,  coupled  with  special  symptoms 
according  to  the  situation  of  the  injury  as  implicating  a  corresponding 
internal  organ. 

Causes. — Fracture  is  the  most  fi-equent  form  of  thoracic  injury  in 
connection  with  wound  of  the  lung,  the  pericardium,  or  heart ;  the  ribs 
or  the  sternum,  respectively,  being  the  seat  of  fracture,  and  the  broken 
ends  of  bone,  thus  driven  inwards,  being  the  immediate  cause  of  the 
injury  to  either  thoracic  organ.  Contusion  or  compression  of  the  chest, 
without  fracture,  as  by  a  violent  blow  or  squeeze,  may  directly  rupture 
the  lung,  pericardium,  or  heart,  and,  possibly,  the  diaphragm.  The 
latter  lesion  is  accompanied  with  hernia  of  the  abdominal  viscera, 
when  the  thorax  is  expanded, — the  lung  remaining  within  this  cavity. 
A  diseased  condition  of  the  organ  injui-ed  may  predispose  to  the 
lesion,  from  thoracic  compi-ession  ;  as  was  found  in  a  case  where  the 
left  auricle  of  the  heart  had  burst,  in  its  posterior  wall,  the  muscular 
fibres  having  there  undergone  "  pigmentary  "  degeneration.  The 
organ  was  hvpertrophied — weighing'  eleven  ounces  and  three-quarters. 
{Brit.  Iled.^ Journ.,  case  by  H.  Handford,  M.B.,  May  22nd,  1880.) 
A  musket-ball,  apparently  bruising  the  skin  only,  has  been  known  to 
cause  hfemoptysis,  evidently  by  rupture  of  the  superficial  pulmonary 
vessels ;  or  such  cutaneous  injur}-,  as  it  were,  may  be  followed  by 
pleurisy  or  pneumonia.  The  heart  has  been  ruptured  by  indirect 
violence ;  as  by  a  fall  on  the  head,  shoulder,  or  lower  extremities. 
Spasmodic  contraction  of  the  heart,  under  the  influence  of  great 
mental  emotion,  is  also  said  to  have  caused  I'upture  ;  the  unhappy 
sufferer  dying  literally  of  a  broken  heart.  Lastly,  &  penetrating  tvound 
of  the  chest,  as  by  a  stab  with  a  knife,  a  bullet,  or  other  gunshot 
injury,  may  also  directly  implicate  either  organ ;  but  this  occasion  of 
internal  injury  is  comparatively  rare  in  civil  life.  The  penetration  of 
a  needle,  through  the  cartilage  of  the  fifth  rib,  was  the  unsuspected, 
cause  of  cardiac  wound,  attended  with  obscure  symptoms,  in  a  fatal 
case  recorded  by  Mr.  Le  Gros  Clark.  ("  Lectures.")  In  warfare  there 
are  fewer  cases  of  bayonet-wounds  of  the  chest  than  might  be  imagined. 

Symptoms. — The  shock  of  injury  is  always  well  marked,  with  per- 
haps faintness  from  loss  of  blood,  amounting  sometimes  to  extreme 
collapse  ;  although  this  state  maybe  partly  due  to  terror  or  depression. 

If  the  Lung  be  Avounded  or  ruptured,  there  is  also  sudden  dyspnoea, 
with  a  tickling  spasmodic  cough  and  bloody-frothed  expectoi-ation, 
or  considei-able  haemoptysis  of  pure  blood.  As  arising  from  gunshot 
wound  of  the  chest,  involving  the  lung,  haemoptysis  may  not  occur 
until  after  the  lapse  of  several  hours,  or  even  days.  But  spitting  of 
blood  is  no  certain  indication  of  the  lunsf  beinsT  wounded  ;  for  this 
symptom  may  arise  from  concussion  or  compression  of  the  chest. 
Bloody  expectoration,  or  even  hgemoptysis,  is  therefox-e  not  to  be  re- 
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garded  as  a  pathognomonic  sign  tliat  the  lung  is  wounded,  in  connec- 
tion with  a  penetrating  wound  of  the  thorax.  The  air  inspired  escapes 
at  the  seat  of  pulmonary  lesion,  into  the  cavity  of  the  pleura ;  consti- 
tuting ^ne«moif/ioracr,  with  proportionate  collapse  of  the  lung.  If  the 
costal  pleura  also  be  wounded,  the  imprisoned  air,  passing  during  ex- 
piration from  the  pleural  cavity  externally,  infiltrates  and  distends  the 
cellular  texture,  perhaps  to  a  great  extent  ;  constituting  emimysevia. 
But  tbis  symptom  also  maybe  absent;  as  when  a  penetrating  thoracic 
wound  is  of  large  size,  so  that  no  air  collecting  in  the  pleural  cavity, 
there  is  none  expelled.  And  the  escape  of  air  affords  no  sure  evidence 
of  lung-lesion ;  for  air  passes  in  and  out  of  the  pleural  cavity  during 
respiration,  when  the  wound  is  of  small  size.  Htemorrhage  taking 
place  into  the  pleural  cavity  is  known  as  hcemotliorax.  The  lung  may 
protrude  to  some  extent  through  a  penetrating  wound  of  the  thorax, 
forming  hernia  of  the  lung. 

The  consequences  of  injury  to  the  lung  may  be  :  inflammation  of  that 
organ — pneumonia;  and  with  regard  to  the  pleura — pleurisy  ;  termi- 
nating perhaps  in  pus-formation  and  its  accumulation  within  the  pleural 
cavity — empyema. 

If  the  Pericardium  or  the  Heart  also  be  injured,  then,  in  addition 
to  the  extreme  collapse,  the  only  peculiar  symptoms  will  be  as  con- 
nected with  the  pericardium  ;  heemorrhage  taking  place  into  its  cavity, 
or  inflammation  of  that  membrane — pericarditis — ensuing,  when  life  is 
sufficiently  prolong'ed  for  this  event. 

Different  parts  of  the  heart  are  liable  to  be  wounded,  and,  according 
to  Ollivier's  inquiries,  in  the  following  order  of  frequency  : — right  ven- 
tricle, left  ventricle,  the  apex  or  base,  right  auricle,  left  auricle. 

Rupture  of  the  heart  occurs  also  in  different  parts  of  the  organ, 
with  some  relative  order  of  frequency — as  shown  by  Gamgee's  collected 
cases.  Of  27  instances,  in  at  least  one-half,  the  pericardium  was 
entire  ;  in  12  the  rupture  was  on  the  right  side,  in  10  on  the  left.  The 
right  ventricle  was  ruptured  in  8,  the  left  in  only  3  cases ;  the  left 
auricle  was  torn  in  7,  the  right  in  only  4  cases. 

Prognosis. — Wounds  of  the  Lung  are  always  perilous,  but  less  so 
than  similar  injury  of  most  other  viscera.  The  cause  and  depth  of  the 
wound  will  mainly  determine  the  prognosis.  Thus,  a  wound  produced 
by  a  fractured  rib  is  rai'ely  fatal,  either  in  itself  or  its  consequences  ; 
whereas  contusion,  causing  rupture  of  the  lung,  is  frequently  more 
serious  ;  and  a  penetrating  wound  is  always  dangerous,  proportionately 
to  its  depth.  Hence,  a  stab  may  soon  prove  fatal,  although  I  have 
seen  a  case  where  the  lung  was  penetrated  by  a  fork,  as  shown  by  the 
bloody  expectoration,  and  yet  the  patient  soon  recovered.  A  bullet- 
wound  is  most  perilous,  owing  to  its  depth  and  the  uncertain  extent  of 
the  injury  ;  perhaps  implicating  the  root  of  the  lung.  The  presence  of 
a  ball,  as  a  foreign  body,  within  the  thorax  is  always  a  sure  ground  for 
very  grave  prognosis.  Thus,  Dr.  McLeod  states  that,  of  thirty-three 
such  cases,  only  two  survived.  Rare  instances  of  recovery  are  not 
unknown;  in  one  case,  the  ball  became  encysted  in  the  lower  lobe  of 
the  lung,  life  was  prolonged  for  six  months,  and  then  death  resulted 
from  disease  unconnected  with  the  injury  ;  in  another  case,  Mr.  Arnott 
found  the  fragment  of  an  iron  hoop  in  the  lung,  which  had  been  lodged 
therein  for  a  period  of  fourteen  years ;  and  Boyer  discovered  a  ball, 
the  patient  having  lived  for  no  less  than  twenty  years.    But  more  than 
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half  the  cases  of  gunshot  wounds  of  the  chest  die.  After  the  battle  of 
Toulouse,  of  106  cases,  it  would  appear  that  neai-ly  half  died ;  and  of 
40  cases  at  the  Hotel  Dieu,  20  died.  Oi  penetrating  chest  wounds  only, 
out  of  164  such  cases  in  the  British  Army  during  the  Crimeau  War, 
130  died, — a  mortality  of  r9'2  ;  while,  in  the  French  Army,  the  death- 
rate  from  these  wounds  rose  to  9r6  ;  and  of  200  cases  in  the  Russian 
Army  at  the  siege  of  Sebastopol,  only  3  recovered;  whereas,  in  the 
Franco-Prussian  War,  of  30  patients,  Billroth  lost  only  9,  or  at  the 
rate  of  30  per  cent.  ;  but  in  about  the  same  number  of  cases  among 
the  French  at  Sedan,  and  the  Germans  at  Metz,  the  mortality  rose  to 
54'8  and  55-8  respectively.  On  looking  at  the  far  larger  returns  of 
the  American  War  (1861-65),  we  find  that,  in  8404  cases,  the  death- 
rate  was  62"5, — when  the  chest  had  been  penetrated,  and  pi-obably  the 
luno"  wounded.  This  may  be  taken  as  the  average  mortality.  The  usual 
cause  of  death  is  ha3morrhage,  primaiy  or  secondary.  And,  according 
to  Hennen,  death  generally  occurs  before  the  third  day;  after  which, 
if  the  patient  survive,  the  prognosis  will  be  favourable  for  recovery, 
subject  to  the  contingencies  of  inflammation  and  its  consequences  as 
affecting  the  lung  and  pleura.  Fortunately,  both  the  pleurisy  and 
pneumonia  thus  arising,  are  local,  being  limited  to  the  seat  of  injury. 
Wound  of  hotli  lungs  is  always  more  dangerous ;  and  principally 
owing  to  double  pneumothorax,  with  collapse  of  the  lungs,  inducing 
more  complete  asphyxia.  Recovery  is,  however,  an  occasional  termi- 
nation, even  in  such  cases. 

Wounds  of  the  Heart  are  generally  fatal,  and  almost  immediately, 
from  internal  hfemorrhage  and  collapse.  Sometimes  life  continues  for 
a  period  of  some  duration  ;  the  patient  may  have  walked  or  run  a  con- 
siderable distance  before  falling  down  dead.  In  twenty-nine  cases, 
collected  by  OUivier  and  Sanson,  of  penetrating  wounds  of  the  heart, 
forty-eight  hours  elapsed  before  death  ensued.  But  here  the  direction 
of  the  wound,  and  the  cavity  of  the  organ  injured,  are  very  important 
prognostic  consklerations,  when  any  such  particulars  can  be  ascer- 
tained during  life  from  the  mode  in  which  the  injury  was  inflicted. 
Thus,  a  wound  in  the  direction  of  the  axis  of  the  heart  is  not  so  speedily 
fatal  as  a  transverse  wound;  and  a  wound  of  the  auricle  is  more  im- 
mediately fatal  than  that  of  the  ventricle,  this  difference  depending 
probably  on  some  obstruction  to  the  free  escape  of  blood  by  an  irregular 
contraction  of  the  muscular  fibres,  owing  to  their  structural  arrange- 
ment, in  the  wall  of  the  ventricle.  In  exceptional  cases,  life  may  be 
prolonged  for  some  days,  or  recovery  has  been  known  to  occur,  and 
even  although  a  foreign  body  remain  lodged  in  the  heart.  In  one 
instance,  Ferrus  relates  that  a  man  lived  twenty  days  with  a  skewer 
transfixing  the  heart  fi-om  side  to  side.  In  another  case,  a  boy  lived 
five  weeks  with  a  piece  of  wood,  three  inches  long,  sticking  into  the 
right  ventricle ;  as  discovered  after  death  by  Messrs.  I)avis  and 
Steward.  A  soldier,  whose  case  Latour  records,  lived  for  six  years 
after  a  wound  in  the  right  ventricle,  from  a  musket-ball  which  re- 
mained lodged  against  the  septum  ;  and  Carnochan  relates  that  a  man 
lived  eleven  days  with  a  bullet  deeply  buried  in  the  apex  of  the  heart. 

Mupture  of  the  heart,  without  penetrating  wound  of  the  chest, 
is  generally  fatal  almost  instantly  ;  bat  life  maybe  prolonged  for  some 
hours,  fourteen  hours  having  elapsed  after  rupture  of  the  right  auricle, 
as  recorded  by  Rust. 
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In  two  instances  perhaps,  and  in  one  certainly,  the  chest  has  been 
completely  transfixed,  and  yet  the  individuals  recovei-ed  and  lived  for 
years  afterwards.  One  such  case  happened  in  the  person  of  a  sailor, 
whose  thorax,  through  the  cardiac  region  to  the  back,  was  transfixed 
by  a  trysail  mast,  an  iron-pointed  shaft,  which  fell  on  him  from  a  height 
on  board  ship,  pinning  him  to  the  deck  (1831).  The  shaft  was  with 
some  difficulty  extracted  from  the  chest,  I  had  an  opportunity  of  ex- 
amining this  man  many  years  afterwards,  and  he  was  then  in  good 
health  and  without  any  thoracic  inconvenience.  I  communicated  a 
report  of  the  examination  I  made  to  the  Lancet,  about  1859.  In 
another  and  previous  instance,  transfixion  of  the  chest  (?)  by  the 
shaft  of  a  chaise  was  followed  by  a  recovery  of  eleven  years'  duration. 
The  original  history  of  both  these  remarkable  cases,  with  the  instru- 
ments of  penetration,  is  preserved  in  the  Museum  of  the  Royal  College 
of  Surgeons. 

Treatment.  — A  penetrating  wound  of  the  chest  presents  certain  gene- 
ral indications  of  treatment.  (1.)  Htemorrhage  must  be  arrested.  The 
wound  may  be  accompanied  with  hemorrhage  from  two  sources  :  the 
arteries  of  the  parietes,  or  the  vessels  of  the  lungs.  The  former  are 
less  frequently  the  source  of  hgemorrhao-e.  An  intercostal  artery  is 
seldom  woimded,  the  vessel  lying  under  cover  apparently  of  the  groove 
in  the  lower  border  of  the  upper  rib  of  the  two.  Yet  occasionally  the 
artery  bleeds  freely,  even  to  the  amount  of  four  pounds  of  blood,  into 
the  pleural  cavity.  The  integumental  wound  must  then  be  enlarged, 
if  necessary,  to  reach  the  bleeding  vessel,  which  may  be  secured  by 
ligature  or  torsion.  Compression  may  sometimes  be  more  practicable  ; 
and  this  is  best  accomplished,  as  Desault  recommends,  by  introducing 
a  piece  of  rag  in  the  form  of  a  bag,  and  stuffing  it  with  small  pieces  of- 
lint,  so  as  to  compress  the  vessel  effectually  on  drawing  the  stuffed  bag- 
outwards.  According  to  the  experience  of  Begin,  Velpeau,  and  other. 
Surgeons,  there  is  no  risk  of  thus  inducing  inflammation  of  the  pleura 
or  lung  ;  and  certainly,  in  any  case,  this  danger  should  be  encountered 
in  order  to  arrest  otherwise  uncontrollable  heemorrhage.  For  the  mor- 
tality consequent  on  wound  of  the  intercostal  arteries  is  very  high  ;  in 
the  American  War,  eleven  out  of  fifteen  cases  had  a  fatal  result,  or  73'4 
per  cent.  The  internal  mammary  artery,  which  is  rarely  wounded,  must 
be  ligatured  or  twisted,  the  external  wound  being  enlarged  when  neces- 
sary for  this  purpose.  The  costal  cartilage  overlying  the  artery  may 
be  divided  in  order  to  reach  the  vessel.  Blood  extravasated  into  the 
anterior  mediastinum  or  the  pleura,  can  be  partly  withdrawn  thi^ough  a 
female  catheter  or  by  the  application  of  a  cuppingrglass.  Pulmonary 
haemorrhage  is  the  chief  source  of  danger;  but  the  treatment  is  con- 
stitutional, and  will  be  specially  noticed  after  completing  the  local 
management  of  the  wound.  (2.)  Foreign  bodies  are  sometimes  dis- 
covered, on  carefully  examining*  the  wound  by  gently  introducing  the 
finger.  But  the  Surgeon  must  not  forget  that  although,  when  the 
chest  is  perforated,  one  of  two  balls,  or  a  portion  of  a  split  ball,  may 
have  lodged;  yet,  with  only  one  opening  in  the  chest,  the  ball  may 
have  fallen  out,  or  have  been  withdrawn  in  a  pouch  of  clothino-.  Ac- 
cording to  a  well-known  story,  an  officer  whose  chest  was  being 
examined  at  length  exclaimed,  "  What  are  you  doing  ?  "  "  Searching 
for  the  ball,"  was  the  answer.  "  I  wish,"  said  he,  "you  had  told  me 
sooner,  for  you  will  find  it  in  my  waiatcoat-pocket,"     A  probe  should 
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never  be  used,  lest  a  simple  integumeDtal  wound  be  tbus  accidentally 
converted  into  a  penetrating  wound  of  the  chest.  Any  foreign  body 
within  reach  that  can  be  fairly  extracted,  or  by  enlarging  the  wound, 
must  be  removed ;  such  as  clots  of  blood,  a  splintered  bit  of  rib,  or  a 
bullet.  If  not  accessible,  the  substance  had  better  be  left  to  find  its 
■way  out;  or,  remaining  within  the  chest,  it  may  lead  to  the  formation 
of  abscess  and  be  coughed  up  with  purulent  expectoration,  or  perchance 
be  expelled  through  a  fistulous  channel  in  the  wall  of  the  thorax;  or, 
the  body  may  become  encysted  in  the  lung  and  quiescent,  thus  lodging 
in  the  chest  for  years.  A  bullet  has  been  known  to  continue  rolling 
loosely  about  in  the  pleural  cavity,  (3.)  The  closure  of  a  penetrating 
wound  of  the  chest  should  be  determined  by  two  considerations :  the 
probability  of  a  foreign  body  not  remaining  in  the  wound,  and  by 
whether  the  lung  be  wounded.  A  small  puncture,  without  the  escape 
of  air  and  blood  during  expiration,  and  unaccompanied  with  bloody 
expectoration,  is  a  condition  which  permits  of  the  wound  being  closed. 
This  can  be  done  by  means  of  the  ordinary  appliances ;  one  or  two 
sutures  perhaps,  a  pad  of  lint,  and  strips  of  plaster.  A  rib-bandage 
also  may  be  used  to  restrict  the  breathing  to  abdominal  respiration. 

A  wound  of  the  chest  which  involves  the  hmg,  as  shown  by  air  and 
blood  escaping  through  the  wound  from  the  injured  lung,  is  a  condition 
wherein  the  external  aperture  should  not  be  closed.  "Water-dressing 
may  be  applied,  but  the  patient  should  be  placed  on  the  wounded  side, 
in  order  that  the  air  and  blood  may  be  freely  discharged.  Pneumo- 
thorax and  the  tendency  to  emphysema,  and  perhaps  hfemothorax,  will 
probably  thus  be  prevented.  This  general  rule,  as  to  the  position  of 
the  patient,  must  not  be  made  absolute.  If  the  position  prove  intoler- 
able, he  may  be  allowed  to  lie  in  whatever  position  is  most  comfortable 
to  him ;  but  the  almost  inevitable  consequences  of  an  unsuitable  posi- 
tion should  not  be  overlooked.  On  the  other  hand,  three  exceptional 
conditions  are  worthy  of  notice,  in  either  of  which  the  proper  practice 
will  be  to  close  the  wound,  although  the  lung  be  involved.  With 
pneumothorax  to  such  an  extent  as  to  threaten  suffocation,  the  external 
wound  should  be  closed,  at  least  so  long  as  the  breathing  is  thus 
relieved ;  with  pulmonary  haemorrhage,  and.  blood  escaping  through 
the  external  wound  to  an  amount  which  threatens  fatal  syncope,  the 
same  precaution  should  be  taken,  in  order  that,  by  allowing  the  blood 
to  accumulate  within  the  pleural  cavity,  a  clot-compress  may  foi'm 
over  the  pulmonary  wound, — but,  in  the  event  of  the  breathing  becom- 
ing oppressed,  the  thoracic  wound  should  be  at  ouce  reopened  to  dis- 
charge the  blood ;  lastly,  with  perforation  of  both  pleural  cavities, 
the  admission  of  air  should  be  pi-e vented,  which  would  otherwise  soon 
prove  fatal.  Under  these  circumstances,  it  may  be  advantageous  to 
adopt  the  method  of  "  hermetically  sealing  "  the  wound, — by  paring, 
metallic  suture,  and  wool-compress  saturated  with  collodion,  as  pro- 
posed and  practised  with  more  or  less  success  by  Dr.  Benjamin  Howard, 
of  the  United  States  Army. 

_  Constitutional  treatment  consists  in  the  remedial  measures  appro- 
priate for  arresting  pulmonary  haemorrhage.  Perfect  quietude,  so  that 
the  breathing  shall  be  as  placid  as  possible,  must  always  be  enjoined ; 
for  healthy  pulmonary  texture  evinces  a  strong  natural  disposition  to 
heal.  Astringents  may  then  be  administered  with  advantage,  and  in 
particular  gallic  acid,   alum,   or  acetate  of  lead  and  opium  in  pill. 
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Opiates  are  also  remedial  by  insuring  sleep,  and  diminisliing  the 
respiration.  The  efficacy  of  blood-letting  in  reducing  the  force  of  the 
circulation,  as  originally  inculcated  by  John  Bell,  Hennen,  and  Guthrie, 
was  corroborated  by  the  large  experience  gained  during  the  Crimean 
War.  Venesection  should  be  had  recourse  to  early  and  copiously, 
sixteen  or  twenty  ounces  of  blood  being  drawn  at  once,  and  repeated 
to  a  lesser  amount  again  and  again,  whenever  necessary  to  suppress 
haemoptysis.  More  recent  experience  during  the  American  War  is 
adverse  to  the  practice  of  blood-letting.  I  am  in  favour  of  one  decided 
and,  as  it  may  be  termed,  knock-down  abstraction  of  blood,  when  the 
pulmonary  lesion  will  probably  xindergo  repair  sufficiently  to  arrest 
hsemoiThage  before  the  pulse  rises  and  bleeding  can  recur. 

hijlammation  supervening  after  about  the  third  day,  it  should 
be  met  by  the  usual  antiphlogistic  treatment ;  with  this  difference, 
that  antimony  and  mercury  are  scarcely  appropriate,  owing,  as  Mr. 
Lawson  has  observed,  to  their  influence  in  checking  the  exudation  of 
plastic  lymph  requisite  for  the  reparation  of  the  wounded  lung. 

Secondary  hgemorrhage  may  arise  from  inflammatory  excitement  of 
the  circulation,  or  after  gunshot  wound,  by  the  detachment  of  sloughs  ; 
the  blood  proceeding  either  from  the  lung,  or  from  an  injured  inter- 
costal artery.  Venesection  is  the  remedy  in  the  first  case  ;  with  ligature 
or  compression  in  the  second ;  and  astringents  in  either  case  may  prove 
serviceable.  The  pleural  cavity  may  have  become  filled,  and  the  lunc 
compressed  by  air,  extravasated  blood,  or  inflammatory  effusion,  serous 
or  purulent ;  the  wound  should  then  be  opened  with  a  probe-pointed 
bistoury,  and  free  vent  given  to  any  such  collection.  Or,  when  the 
wound  has  closed,  it  wall  be  necessary  to  tap  the  chest ;  an  operation 
which,  in  the  American  War,  gave  a  death-rate  of  eighty  per  cent.  ; 
but  this  mortality  is  not  much  higher  than  that  from  penetrating  gun- 
shot wounds  of  the  chest,  without  such  operation. 

In  connection  with  gunshot  wounds  of  th§  chest,  it  may  be  neces- 
sary to  perform  the  operation  of  excision,  for  the  removal  of  portions 
of  bone  ;  either  as  the  fragments  in  compound  and  comminuted  frac- 
ture, or  consequent  on  caries  or  necrosis.  Such  operative  procedures 
must  be  governed  by  general  principles,  and  admit  of  no  special 
description.  Thus,  portions  of  the  ribs  or  the  sternum,  of  the  clavicle 
or  the  scapula,  have  been  removed  with  more  or  less  success. 

Hernia  of  the  Lung,  or  Pneumatocele. — Protrusion  of  the  lung 
may  follow  a  penetrating  wound  of  the  chest,  or  a  stab,  or  gunshot 
wound ;  or,  arising  after  the  external  wound  has  healed,  it  appears 
under  the  cicatrix  ;  and  it  has  been  produced  by  fractured  rib  without 
wound,  or  by  any  violent  straining  effort,  as  during  labour,  or  in  con- 
sequence of  the  habitual  blowing  of  a  wind  instrument.  Always  a 
rare  accident,  the  protrusion  is  only,  properly  speaking,  hernial  when 
covered  with  integument, — a  very  rare  occurrence.  The  lung  itself  is 
seldom  wounded,  in  connection  with  its  protrusion.  If  the  pleura  be 
adherent  close  to  the  thoracic  Avound,  or  seat  of  rupture,  protrusion 
will  be  more  likely  to  occur;  whereas,  if  the  lung  be  in  a  collapsed 
state,  as  with  a  large  thoracic  w'ound,  the  liability  will  be  less.  Any 
part  of  the  thoj-acic  parietes  is  liable  to  hernia  of  the  lung;  but  more 
especially  one  or  other  side  of  the  chest.  The  tumour  may  attain  a 
large  size.  Owing  to  the  vascularity  of  the  pulmonary  texture,  and 
the  existence  perhaps  of  a  small  aperture,  a  protruding  portion  soon 
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becomes  strangulated ;  it  acquires  a  deep  purple  or  black  colour,  and 
being  almost  insensible  to  the  touch,  it  appears  as  if  in  a  state  of  gan- 
grene. But  the  Surgeon  may  well  doubt  this  event,  until  the  colour 
has  changed  into  black  or  grey,  and  the  texture  has  become  softened 
by  disintegration.  Inflammation  is  liable  to  extend  along  the  pleura, 
leading  to  adhesion  or  effusion. 

When  covered  with  integument,  hernia  of  the  lung  might  be  mis- 
taken for  the  bulging  of  a  purulent  collection  in  the  pleura, — empyema. 
But  the  distinction  may  be  perceived  by  percussion  and  ansculation. 
Strangulation  seldom  supervenes,  as  after  protrusion  from  wound. 

Treatment. — With  an  external  wound,  and  the  protruding  lung  in  a 
healthy  state,  it  may  be  returned  into  the  thorax,  while  the  patient 
draws  a  deep  breath ;  or  it  may  be  found  necessary  to  slightly  enlarge 
the  opening  with  a  probe-pointed  bistoury  and  director,  observing  to 
cut  across  the  course  of  the  intercostal  muscular  fibres.  But  no  en- 
largement of  the  wound  was  required  in  any  of  the  seven  cases  which 
occurred  during  the  American  War.  The  treatment  otherwise  is  that 
of  a  penetrating  chest  wound.  Or,  the  protruding  portion  of  lung 
may  be  allowed  to  remain  as  a  plug  to  the  pleura,  according  to  Mr. 
Guthrie's  recommendation,  when  it  soon  granulates  and  heals  over. 
This  should  certainly  be  the  rule  if  the  pulmonary  texture  be  bruised 
and  lacerated,  or  in  a  sloughy  state.  Siich  an  exposed  portion  has 
been  known  to  slough  away.  It  has  also  been  removed  surgically  and 
successfully,  even  although  of  considerable  size.  Tulpius  ligatured  a 
gangrenous  protrusion  of  the  lung,  and  cut  it  off  with  scissors.  The 
piece  removed  weighed  three  oiTnces,  yet  the  patient  entirely  recovered. 
Hernial  protrusion  riiust  be  supported  by  a  truss. 

PxEUMOTHOKAX.^Distension  of  the  pleural  cavity  with  air,  and  an 
accompanying  collapse  of  the  lung,  is  denoted  by  certain  marked  signs  ; 
tympanitic  resonance  on  percussion,  with  an  absence  of  the  respiratory 
murmur  and  an  increased  or  jDuerile  respiration  on  the  opposite  side 
of  the  chest,  as  discovered  by  auscultation.  The  affected  haK  of  the 
thorax  is  enlarged,  and  the  ribs  are  raised ;  there  is  also  some  bulging 
of  the  intercostal  spaces.  But  the  morements  of  respiration  are 
diminished  on  this  side,  and  the  breathing  is  of  course  embarrassed  in 
proportion  to  the  pleural  distension  and  pulmonary  collapse. 

The  causes  of  this  condition  are,  surgically,  any  occasion  of  wound 
of  the  lung  ;  whether  by  a  fi-actured  rib,  rupture  from  thoracic  compres- 
sion, or  a  penetrating  wound  of  the  chest,  as  by  a  stab  or  bullet.  But 
pneumothorax  may  also  arise  from  a  diseased  state  of  the  lung,  as  the 
bursting  of  a  pulmonary  abscess  into  the  cavity  of  the  pleura  ;  air  and 
fluid  thus  co-existing  in  this  cavity,  the  fluid  below  and  the  air  above. 
Two  distinctive  signs  are  then  presented:  a  splashing  sound  elicited 
by  succussion  or  shaking  of  the  chest ;  and  metallic  tinkling,  a  clear, 
silvery,  bell-like  sound,  resulting  perhaps  from  the  dropping  of  fluid 
occasionally  from  the  pulmonary  orifice  into  the  fluid  collected  at  the 
bottom  of  the  pleural  cavity.  Coughing  will  frequently  elicit  this  sound. 
Treatment. — The  relief  of  pneumothorax  is  easily  accomplished  by 
tapping  or  puncturing  the  chest  so  that  the  accumulated  air  shall 
escape  from  the  pleura, — the  operation  of  paracentesis  thoracis.  But 
the  causes  of  which  pneumothorax  is  itself  only  symptomatic  must  then 
be  attended  to,  as  in  the  treatment  of  a  penetrating  wound  of  the  chest. 
Emphysema. — Distension  of  the  cellular  texture  with  air  frequently 
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accompanies  pueumotliorax ;  altLougli  either  condition  may  occur  in- 
dependently. Emphysema  almost  necessarily  depends  on  a  wound  of 
the  costal  pleura,  in  conjimction  with  that  of  the  pulmonary  pleura ; 
air  escapes  into  the  pleural  cavity  with  each  inspiration,  and  is  expelled 
thence  into  the  cellular  texture.  If  the  liing  be  bound  down  by 
adhesion  at  the  seat  of  both  apertureSj  the  air  passes  directly  into  the 
cellular  texture;  emphysema  ainses  without  any  previous  pneumothorax. 
In  this  condition,  the  emphysema  may  become  extensive  ;  but  when 
the  pulmonary  and  parietal  apertures  are  not  adjoining,  the  emphy- 
sema will  be  limited,  and  disappear,  as  the  pleural  distension  collapses 
the  lung.  An  external  penetrating  wound  will  also  allow  air  to  pass 
dii'ectly  into  the  cellular  texture,  thus  giving  rise  to  emphysema. 

A  rare  mode  of  production,  which  Mr.  Hilton  has  described,  is  by 
rupture  of  the  pulmonary  texture  alone ;  air  passing  into  the  posterior 
mediastinal  cellular  texture,  along  the  course  of  the  nerves  and  vessels, 
thence  to  the  neck,  and  downwards  along  the  sheaths  of  the  arteries  to 
the  limbs. 

The  signs  of  emphysema  ai'e  distinctive  ;  a  swellings  diffused,  some- 
what elastic,  but  plainly  crackling  under  pressure  with  the  fingers,  and 
without  any  discolouration  of  the  integument.  This  swelling  arisino-  in 
the  neighbourhood  of  a  fi^actured  rib,  or  around  the  margin  of  a  pene- 
trating wound,  gradually  extends  through  the  cellular  texture  over  the 
thorax.  I  have  seen  it  thus  comparatively  limited  with  fracture  of 
several  ribs.  Sometimes  it  passes  up  into  the  neck  and  arms,  and 
downwards  to  the  lower  limbs  ;  such  general  emphysema  presents  the 
singular  appearance  of  a  stuffed  figure  scarcely  human,  and  as  the 
internal  organs  become  involved,  dangerous  symptoms  arise,  particu- 
larly dyspnoea,  threatening  suffocation. 

The  superficial  crackling  of  emphysema  must  not  be  confounded 
with  the  crepitation  of  pneumonia,  which  may  be  consequent  on  the 
injury. 

Treatment  specially  for  this  condition  may  not  be  requisite.  The 
air  infiltrated  often  becomes  absorbed  rapidlyj  and  the  swellino-  dis- 
appears; Bandaging  may  have  some  i^epressive  and  absorbent  effect. 
Punctures,  well  placed,  more  decidedly  control  the  spread  of  emphy- 
sema ;  and  an  external  wound,  when  present,  may  sometimes  be 
opened  with  advantage  to  aid  in  discharging  the  imprisoned  air. 
Should  respiration  become  oppressed,  venesection,  freely  employed, 
will  often  afford  the  most  marked  and  instantaneous  relief.  I  cited  a 
case  in  point  from  my  own  observation^  when  treating  of  fracture  of 
the  fibSi 

HEMOTHORAX. — The  presence  of  blood  in  the  pleural  cavity  gives  rise 
to  different  signs  from  those  of  Pneumothorax.  Ha-morrhage  may  be 
suspected  by  dulness  on  percussion,  with  absence  of  the  respiratory 
murmur, — these  signs  being  more  marked  at  first  over  the  most  de- 
pendent portion  of  the  pleural  cavity^  where  the  blood  collects  ; 
dyspnoea  is  more  or  less  urgent,  and  collapse ;  and  all  these  signs  or 
.symptoms  are  found  to  have  arisen  in  connection  with  a  fractured  rib, 
or  a  penetrating  wound  of  the  chest.  The  blood  may  proceed  from 
the  lung  or  from  an  intercostal  artery.  Secondary  heemorrhage,  and 
the  circumstances  under  which  it  supervenes,  may  also  produce  heemo- 
thorax.  Blood  thus  extravasated  soon  undergoes  putrefactive  chano-es, 
and  leads  to  the  formation  of  pus  in  the  pleural  cavity — empyema. 
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Sometimes  there  is  a  collection  of  air  above  the  level  of  the  blood, — a 
co-existing  pneumothorax;  and  then  percussion  elicits  a  tympanitic 
resonance  above  the  line  of  dulness.  But  the  respiratory  murmur  is 
equally  absent  all  over  that  side  of  the  chest. 

Treatment. — An  early  opening  must  be  made,  both  to  relieve  .the 
breathing  and  to  prevent  the  risk  of  empyema.  Advantage  should  be 
taken  of  an  external  wound  to  make  that  the  vent ;  a  pi'obe-pointed 
bistoury  being  carefully  used  to  free  the  opening.  A  cupping-glass 
may  be  applied  to  withdraw  the  blood,  if  it  be  not  readily  discharged. 
If  the  hfemorrhage  be  persistent  and  symptoms  of  hsBinothorax  return, 
the  plan  recommended  by  Guthrie  may  become  advisable.  The 
vi^ound  is  to  be  closed,  so  that  the  blood  accumulating  in  the  pleural 
cavity  shall  compress  the  orifice  in  the  lung,  and  thus  arrest  any 
further  haemorrhage  ;  the  patient  lying  on  that  side  as  an  additional 
pressure  on  the  wounded  and  bleeding  organ.  After  the  lapse  of  six 
or  eight  days,  the  wound  should  be  reopened,  or  tapping  may  be  per- 
formed, to  evacuate  the  imprisoned  blood  ;  which,  if  allowed  to  remain 
longer,  would  probably  pi'ovoke  empyema. 

Hydrothoeax. — A  collection  of  serous  fluid,  or  water,  in  the  pleural 
cavity,  niay  be  the  result  of  pleurisy  ;  but  more  commonly  this 
condition  arises  from  disease  of  the  heart  or  lungs,  obstructing  the 
circulation.     Both  sides  of  the  chest  may  be  affected. 

The  signs  are  those  of  empyema,  without  the  accompanying  hectic 
fever. 

Treatment  surgically  has  regard  only  to  the  relief  of  dyspnoea  by 
evacuation  of  the  imprisoned  fluid, — the  operation  of  paracentesis 
thoracis. 

Empyema,  or  Pyothorax. — A  collection  of  pus  in  the  pleural  cavity 
is  usually  the  consequence  of  pleuritis ;  induced  by  a  wound  of  the 
pleura  from  a  fractured  rib,  or  a  penetrating  wound  of  the  chest. 
The  lung  may,  or  may  not,  be  implicated.  Occasionally,  the  irritation 
of  a  carious  I'ib,  or  the  bursting  of  an  abscess  into  the  chest,  is  the 
cause  of  empyema. 

The  signs  are  dulness  on  percussion  and  absence  of  the  respiratory 
murmur  at  the  lower  part  of  the  chest,  up  to  the  level  of  the  fluid; 
this  varying' with  the  upright  or  recumbent  position  of  the  patient, 
^gophony— a  bleating  or  reedy  voice-sound,  something  like  Punch's 
voice — is  heard  at  the  upper  part  of  the  chest ;  owing  probably  to  a 
thin  layer  of  fluid  rising  up  between  the  two  layers  of  pleura,  through 
which  the  voice  is  transmitted,  as  a  broken  vibratory  voice,  from  the 
larger  bronchial  tubes.  Pus  continuing  to  collect  in  the  pleura,  the 
line  of  percussion-dulness  gradually  I'ises  higher  and  higher;  until 
the  whole  side  of  the  chest  emits  a  wooden  sound  on  percussion,  and 
neither  breath  nor  voice  sound  can  be  heard.  The  affected  half  of  the 
thorax  is  increased  in  size,  visibly  and  palpably,  and  as  shown  by 
measurement,  compared  with  the  opposite  side.  The  ribs  are  elevated, 
and  the  intercostal  spaces  are  widened  and  bulge  outwards  ;  while  the 
lung  is  compressed  backwards  towards  the  spine,  becoming  consoli- 
dated like  unto  the  consistence  of  india-rubber,  and  ultimately  perhaps 
not  larger  in  size  than  a  fist.  Empyema  of  the  left  pleural  cavity 
displaces  also  the  heart  towards  the  right  side ;  or,  if  it  occur  on  this 
side,  the  liver  is  depressed  by  the  pleural  accumulation.  On  either  side, 
empyema  may  displace  and  compress  the  opposite  lung.     The  respira- 
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tory  movements  are  restricted  on  the  side  of  empyema,  and  dyspnoea 
is  more  or  less  urgent  as  the  disease  progresses.  Hectic  fever  results 
from  continued  suppuration.  The  abscess  usually  points  and  bursts 
externally,  between  the  ribs  ;  or,  having  become  extra-pleural,  the  pus 
diffused  in  the  cellular  texture  may  burrow  among  the  muscles  of  the 
back,  or  find  its  way  into  the  abdomen,  beneath,  the  peritoneum,  and 
even  thence  down  into  the  pelvis. 

Treatment  surgically  consists  in  evacuation  of  the  imprisoned  fluid. 

Paracentesis  Thoracis. — Tapping  the  chest  is  an  operation  for  the 
evacuation  of  any  fluid — air,  blood,  serous  fluid,  or  pus — collected  in 
the  pleural  cavity  ;  but  it  is  especially  and  more  commonly  performed 
for  the  relief  of  the  latter  accumulation, — empyema. 

The  spot  selected  for  puncture  is  wherever  the  abscess  may  have 
pointed,  or  where  there  is  decided  dulness, — that  the  lung  shall  not  be 
wounded  ;  and  the  place  usually  chosen  is  in  the  fifth  intercostal  space, 
at  about  its  middle  on  the  side  of  the  chest.  This  about  corresponds 
to  the  insertion  of  the  serratus  magnus.  A  valvular  opening  is  made 
in  the  skin,  by  drawing  it  upwards  with  the  finger,  from  the  lower  to 
the  upper  margin  of  the  sixth  rib,  a  slight  incision  being  made  at  this 
spot,  with  the  point  of  a  bistoury ;  a  large-sized,  flat-shaped  trocar 
(Fig.  846)  is  then  thrust  directly  over  the  upper  margin  of  the  rib, 
thus  avoiding  the  intercostal  artery,  and  passed  through  the  pleura. 

Fig.  846. 


The  trocar  is  withdrawn  and  the  fluid  drawn  off  through  the  cannula- 
Air  is  liable  to  enter  the  thorax  towards  the  end  of  the  stream  ;  it 
having  become  almost  dribbling,  air  may  then  be  sucked  into  the 
pleura  during  expiration,  to  fill  up  the  thoracic  space  unoccupied  by 
the  collapsed  lung.  Decomposition  of  the  purulent  fluid  would  thus 
be  induced,  and  severe  or  fatal  constitutional  disturbance.  To  obviate 
any  such  risk,  the  cannula  should  be  provided  with  a  stop-cock,  which 
is  turned  as  the  trocar  is  withdrawn  ;  an  india-rubber  bag  is  then 
attached  to  the  projecting  end  of  the  cannula,  and  the  fluid  safely 
drawn  off ;  the  stop-cock  being  turned,  and  the  bladder  emptied  and 
reapplied,  as  often  as  may  be  necessary  to  evacuate  the  purulent 
collection.  A  modification  of  this  method  is  that  which  I  jjrefer.  A 
long  india-rubber  tube,  instead  of  the  bag,  having  been  fixed  to  the 
cannula  and  its  free  end  placed  in  a  basin  of  water,  the  fluid  is  di'awn 
off  as  safely  under  water,  and  with  the  advantage  to  the  Surgeon  of 
his  being  enabled  to  see  when  the  stream  ceases.  On  withdrawing 
the  cannula,  a  pad  of  lint  is  slid  over  the  puncture-orifice  in  the  integu- 
ment, and  secured  by  strips  of  plaster.  The  admission  of  air  into 
the  pleura  would  lead  to  purulent  decomposition,  and  prolonged  fetid 
discharge ;  and  also  prevent  the  re-expansion  of  the  lung.  But  if 
tbere  be  a  foreign  body  in  the  thorax,  as  a  bullet,  portion  of  clothing, 
or  a  piece  of  dead  bone,  the  opening  should  be  maintained,  or  even 
enlarged,  in  order  to  facilitate  its  escape,  or  removal  by  surgical  inter- 
ference. After  the  operation  of  paracentesis,  a  rib-bandage  may  be 
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used  to  restrict  thoracic  respiration.  The  drainage-luhe  of  M.  Chas- 
saignac,  and  adopted  by  Dr.  Goodfellow  and  Mr.  De  Morgan,  has  been 
employed  to  prevent  any  reaccumulation  of  pus.  A  long  iron  probe, 
slightly  bent,  is  introduced  throiigh  the  trocar  opening,  and  pressed 
against  an  intercostal  space  posteriorly,  as  low  down  as  possible.  The 
prominent  end  having  been  distinctly  felt,  it  is  cut  down  upon,  and 
pushed  out.  A  silk  thread  carrying  the  drainage-tube  is  attached  to 
the  eye  of  the  probe,  and  on  withdrawing  the  probe  at  the  lower 
opening,  the  drainage-tube  follows  through  the  pleural  cavity ;  the 
ends  of  the  tube,  projecting  from  the  opposite  opeiiings,  are  tied 
together,  and  the  purulent  fluid  drains  away,  guttatim,  as  it  forms.  I 
remember  to  have  read  a  case  in  which  ]\Ir.  Berkeley  Hill  adopted  this 
resource,  in  an  old-standing  empyema,  and  with  most  marked  benefit 
to  the  general  health.  For  the  purpose  of  cleansing  the  pleural  cavity, 
injections  of  tepid  water,  or  weak  disinfectant  solutions  of  the 
chloride  or  bromide  of  potassium,  are  very  efiicacious  ;  but  any  such 
fluid  should  be  thrown  in  with  the  iitmost  gentleness,  and  in  moderate 
quantity,  the  patient  being  turned  round  from  one  side  to  the  other, 
so  as  to  rinse  out  the  interior  of  the  cavity.  Dr.  M.  Goldsmith,  U.S.V., 
has  employed  a  solution  of  bromine  and  bromide  of  potassium,  with 
great  advantage. 

Since  Dieulafoy's  method  of  removing  fluids  by  aspiration  has 
come  into  use,  this  simple  and  safe  procedure  has  become  a  substitute 
for  the  operation  of  paracentesis,  in  cases  where  the  fluid  is  found  to 
be  sufflcieutly  thin  to  escape  through  one  of  the  lai-ger-sized  aspirator- 
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needles  (Fig.  847),  or  the  tube  maybe  screwed  on  to  the  cannula  of  the 
thoracic  trocar.      (See  Fig.  846.) 

Hydrops  Pericaedii. — A  collection  of  water  in  the  pericardium 
may  result  from  the  same  causes  obstructing  the  circulation,  as  those 
of  hydrothorax ;  the  two  conditions  not  unfrequently  co-existing. 

The  signs  are — percussion-dulness,  extending  over  the  whole  peri- 
cardiac region,  and  absence  or  muffling  of  the  cardiac  impulse,  with 
perhaps  an  obvious  fulness  to  the  eye,  and  to  the  hand  placed  over 
this  region.  There  is  constant  praecordial  oppression  and  dyspnoea, 
particularly  in  the  recumbent  posture,  and  faintness  on  exertion. 
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Paracentesis  Pericardii  maybe  employed  as  a  last  resource.  A  spot 
of  the  greatest  dnlness  having  been  selected,  a  slight  incision  is  made 
in  tbe  intercostal  space,  and  a  small  trocar  passed  obliquely  into  the 
pericardium  ;  or  the  aspirator  may  be  here  employed. 

Defoemity  of  the  Chest  and  Spine  will  inevitably  result  from 
pleurisy  with  extensive  adhesion,  or  from  tapping  the  chest,  as  for 
empyema,  when  the  lung  cannot  sufficiently  expand.  In  either  case, 
the  side  of  the  chest  collapses  to  meet  the  inactive  lung,  and  there  is 
more  or  less  flattening  deformity. 

ISTo  mechanical  contrivance  will  be  able  to  control  this  result. 
The  case  is  best  left  to  nature,  and  if  the  patient  be  young,  he  may 
outgrow  the  deformity. 

Surgical  Treatment  of  Vomica,  or  Pulmosart  Cavities. — In  the 
course  of  phthisis  pulmonalis,  more  commonly  than  in  other  diseases 
of  the  lungs,  the  destruction  of  lung-tissue  often  results  in  the  forma- 
tion of  one  or  more  cavities,  communicating  with  the  bronchi.  Any 
such  cavity,  or  vomica,  is  analogous  to  an  abscess  in  the  lung,  and 
may  be  subjected  to  treatment  accordingly ;  the  indications  being 
threefold — to  restore  a  healthy  state  to  the  secreting  surface  of  the 
cavity,  to  prevent  septic  decomposition  of  its  contents,  and  to  promote 
contraction  of  the  cavity.  A  vomica  may  thus  undergo  obliteration, 
as  a  natural  cure ;  nothing  remaining  but  a  puckered  cicatrix  with 
a  dimpled  depression  of  the  pleura  overlying  the  seat  of  former  excava- 
tion in  the  lung.  Some  such  pathological  specimens  were  shown  me, 
many  years  since,  by  the  late  Dr.  J.  Hughes  Bennett,  of  Edinburgh; 
and  which  were  illustrative  of  the  possible  cure  of  phthisis,  at  that 
time  regarded  as  quite  a  novel  feature  in  the  clinical  course  of  this 
usually  fatal  disease.  More  recently,  Sui'gery — advancing  from  the 
abdomen  to  the  thorax — has  lent  its  aid  to  general  therapeutics,  in 
this  direction. 

Operative  interference  has  been  resorted  to  for  the  curative  treat- 
ment of  pulmonary  cavities.  Various  procedures,  of  which  some  had 
long  ago  been  tried,  have  been  revived,  in  the  light  of  modern  methods 
of  operation,  and  especially  in  connection  with  antiseptic  measures  : — 
1st,  free  incision,  and  injections  (Barry,  1727)  ;  2nd,  paracentesis, 
or  tapping  the  thorax  and  pulmonary  cavity  (Ramadge,  1836)  ;  3rd, 
free  incision,  and  drainage  (Hastings  and  Storks,  1845)  ;  4th,  para- 
centesis, and  injections  (Mosler,  1873)  ;  5th,  needle-injections  of 
medicated  fluids  (Pepper,  of  Philadelphia,  1874).  Dr.  Theodore 
Williams  has  treated  a  case  of  pulmonary  cavity  by  paracentesis, 
with  at  least  some  benefit  by  thus  evacuating  the  decomposing-  con- 
tents of  the  cavity.  But  the  particulars  of  this  interesting  case  have, 
I  believe,  not  yet  been  published. 
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CHAPTER  LIV. 

DISEASES   OF    THE    BREAST,  AND    OE   THE    AXILLARY   GLANDS. 

In  considering  Diseases  of  tlie  Breast,  it  is  absolutely  necessary  to 
regard  the  Mammary  Gland  in  its  physiological  and  anatomical  rela- 
tions ;  thi'ough  the  nervous,  vascular,  and  lymphatic  systems. 

The  Breasts — meaning  thereby  the  Mammary  Grlands — arc  inti- 
mately related,  physiologicalhj,  with  the  organs  of  reproduction  in  the 
female.  A  healthy  condition  of  these  organs  is  associated  with  a 
healthy  state  of  the  breasts,  and  both  undei-go  differences  of  functional 
activity  at  different  periods  of  life; — before  puberty,  at  puberty,  and 
subsequently,  during  the  menstrual  period;  and  during  pregnancy, 
parturition,  and  lactation. 

The  anatomical  relations  of  the  breast  consist  principally  in  its 
intimate  nervous  connections  ;  through  the  distribution  of  the  spinal 
nerve-filaments  to  the  skin  over  the  gland,  and  to  the  gland  itself,  and 
their  connections  with  the  cutaneous  filaments  of  the  neighbouring 
regions.  This  nervous  system  of  the  breast,  and  its  source  of  supply 
from  the  general  nervous  system,  is  clearly  exhibited  in  the  following 
diagrammatic  scheme  of  inner oation,  by  Mr.  Birkett : — 

Cervicai  Plexus. 


Posterior  filaments  of  4,  5,  6,  unite  with 
posterior  branches  of  superior  dorsal. 


2.  Also,  skin  inside  of  arm 
and  axilla. 


Anterior  branches  of  4,  5,  6  (?)  supply 
skin  over  breast  and  unite  with — 


3.  Also,  skin    of   acromion, 
axilla,  and  arm.  \    Breast,  and 

skin  over  it. 


4.  Also,  skin  over  scapula. 

5.  Same. 


It  should  be  read  thus: — The  breast  and  superimposed  skin  are 
supplied  by  filaments  from  the  anterior  branches  of  the  4th  and  5th 
cervical  nerves.  Filaments  from  the  posterior  branches  of  the  same 
nei'ves  join  with  others  from  the  superior  dorsal  nerves.  Filaments 
from  the  middle  and  anterior  intercostal  branches  of  the  anterior 
division  of  the  2nd,  3rd,  4th,  and  5th  nerves  of  the  dorsal  plexus, 
supply  the  breast  and  skin  over  it  chiefly.  A  minute  examination 
demonstrates  the  association  between  the  2ad  intercostal  and  filaments 
supplying  the  skin  of  the  inside  of  the  arm  and  axilla  ;  also  the  same 
parts,  and  the  skin  about  the  shoulder  from  the  3rd;  and  the  skin 
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about  the  scapula  from  the  4tli  and  5th.  These  nervous  intercom- 
munications  explain  the  widely  extended  j)ain  of  which  patients  so 
grievously  complain  when  affected  with  mammary  hypera^sthesia. 

Arteries  and  Veins. — The  2nd,  3rd,  4th,  and  5th  intercostal  branches 
of  the  internal  mammary  artery  usually  supply  blood  to  the  sternal 
segment  of  the  breast;  withintheaxillary  portion,  a  large  branch  from 
the  axillary  artery  commonly  ramifies ;  and  the  inferior  and  lateral 
regions  receive  a  few  branches  from  the  intei'costal  arteries  which 
accompany  the  nerves  through  the  middle  intercostal  foramina.  The 
veins  accompany  the  arteries  and  terminate  in  the  internal  mammary 
and  axillary  trunks.  The  subcutaneous  veins  around  the  areola  are 
arranged  in  the  form  of  a  circle, — the  circulus  venosus  areolse  of 
Haller.  The  superficial  veins,  ramifying  over  the  breast,  are  often 
dilated,  and  present  a  blue,  open  network. 

Lymphatic  Vessels. — The  superficial  lymphatics  pass  through  the 
axillary,  the  cervical,  and  anterior  mediastinal  glands ;  a  deeper  series 
pass  over  and  beneath  the  pectoralis  major  muscle  to  the  glands  under 
the  clavicle. 

General  Pathology,  Etiology,  and  Diagnosis  of  Diseases  of  the 
Breast. — In  studying  Diseases  of  the  Breast,  it  is  necessary  to  dis- 
tinguish between  those  of  the  Mammary  Gland,  and  those  of  the 
Mammary  Region, — as  mostly  aifecting  the  integuments ;  although 
the  two  ma,y  be  associated.  The  mammaiy  gland  is  subject  to  the 
same  kind  of  diseases  as  other  organs ;  chiefly  Inflammation  and  its 
consequences,  Tumours  or  Morbid  Growths,  as  modified  by  the  gland- 
tissue  ;  and  Special  Functional  Disorders.  The  physiological  relations 
of  this  organ  give  it  an  almost  specially  wider  range  of  pathological 
significance,  it  being  the  scene  of  sympathetic  uterine  affections ; 
while  the  liability  to  infl^amination  and  growths,  as  perversions  of 
nutrition,  varies  according  to  the  functional  activity  or  quiescence  of 
the  gland.  In  relation  to  the  influence  of  external  causes,  the  situation 
of  the  breast  exposes  this  organ  to  cold ;  or  to  injury,  by  the  pressure 
of  stays,  a  blow,  or  collision. 

The  genesis  or  commencement  of  inflammation,  or  of  tumour- growth, 
in  the  breast,  seems  to  have  an  essential  relation  to  that  process  of 
evohition,  unfolding  or  redevelopment  of  the  organ,  which  coinciding- 
with  the  beginning  of  pregnancy,  gradually  fits  it  for  milk-secretion, 
during  the  period  of  its  functional  activity,  after  each  period  of 
fimctional  rest.  The  elaborate  experimental  investigations  of  Dr. 
Ci"eighton  have  thrown  an  original  light  on  the  details  of  this  evolu- 
tionary process,  as  it  occurs  in  animals, — chiefly  in  the  cat ;  and  fi'om 
which  much  may  be  inferred  respecting  similar  changes  in  the  mam- 
mary gland  of  the  human  female.  In  an  animal  killed  a  day  or  two 
before  parturition,  the  mamma  is  found  to  possess  fully  expanded 
lobules  and  acini,  and  the  acini  to  have  the  mosaic  of  perfect  epithelium. 

The  general  relation  of  mammary  evolution  to  the  genesis  of  tumour- 
growth  is  thus  expressed  by  Dr.  Creighton  : — "  The  morbid  influence 
that  causes  a  tumour  to  form  in  the  breast  probably  affects  the  oro-an 
elsewhere  than  at  the  point  of  tumour-formation;  but  the  general 
disturbance  of  the  gland  from  the  resting  state  is  not,  as  a  rule,  carried 
to  any  considerable  degree.  A  circumscribed  tumour  arises  at  a  par- 
ticular part  of  the  gland  where  the  spurious  excitation  has  advanced 
beyond  the  earlier  stages  of  evolution  or  unfolding. .    In  that  particular 
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region,  probably  a  territory  defined  by  the  blood-vessels,  the  functional 
force  has  acted  at  a  uniform  imperfect  level  for  a  length  of  time ;  the 
inevitable  cellular  waste  of  the  crude  secretion  has  accumulated  within 
the  acini  or  around  them,  and  the  foundation  of  a  tumour  has  been 
laid.  The  distinguishing  feature  of  the  less  malignant  forms  of  tumour 
is  that  the  spurious  functional  activity  comes  nearer  in  the  degree  of 
its  intensity  to  that  of  the  perfect  secretory  force ;  the  transformation 
of  the  epithelium  is  a  more  real  transformation,  and  the  cellular  waste 
is  reduced,  in  part  at  least,  to  the  class  of  fibre-like  or  crescentic 
elements  that  chai-acterize  the  myxomatous  and  cartilaginous  issues 
of  the  tumour-process.  Some  of  the  atrophic  or  repressive  cancers  of 
the  breast  in  women  may  also  be  said  to  depend  on  a  more  real  vacuo- 
lation  of  the  glandular  cells.  The  circumstance  that  the  unknown 
excitation  most  commonly  befalls  the  gland  when  it  is  in  the  state  of 
rest,  is  of  the  first  importance  in  accounting  for  the  formation  of  a 
tumour.  Whether  the  disturbance  be  a  mechanical  injury,  or  a 
sympathy  with  excitement  in  the  ovaries,  or  of  a  more  general 
emotional  nature,  it  comes  upon  the  breast  in  its  resting  state.  The 
breast  can  react  in  no  other  way  than  by  following  the  somewhat  slow 
process  of  its  normal  evolution ;  without  the  intermediate  stages  of 
unfolding,  it  cannot  reach  the  perfect  degree  of  its  function  in  which 
there  would  be  immunity  from  danger.  The  intermediate  stages  are 
necessarily  associated  with  the  formation  of  crude  cellular  products ; 
it  is  at  one  or  other  of  the  intermediate  stages  that  the  morbid  force 
delays,  and  the  corresponding  cellular  secretion  of  the  gland  thereupon 
assumes  the  character  of  a  formative  or  tumour-process.  With  the 
effects  of  a  disturbance  from  the  resting  state,  we  may  contrast  the 
very  different  effects  of  a  disturbance  of  the  perfect  function.  When 
the  mamma  in  its  state  of  full  expansion  and  perfect  functional  activity 
becomes  the  subject  of  an  interference,  the  result  is  very  commonly 
a  diffuse  or  nodular  inflammation  and  the  formation  of  abscess.  A 
sudden  stoppage  of  the  milk  soon  after  lactation  has  been  established 
is  apt  to  produce  inflammation,  and  the  same  result,  or  a  degree  of  it, 
sometimes  follows  the  weaning  of  the  child  after  a  long  course  of 
suckling.  The  disturbing  cause,  whatever  it  may  be,  acts  upon  the 
mamma  when  its  function  is  at  the  greatest  intensity,  and  the  charac- 
teristic effect  is  inflammation  and  abscess.  The  precise  nature  of  the 
cellular  processes  that  go  on  in  inflammation  is  still  a  matter  of  con- 
troversy. According  to  one  view,  the  leucocytes  that  crowd  the 
inflamed  area  are  derived  in  every  case  from  the  blood-vessels,  being 
the  escaped  white  corpuscles;  according  to  another  view,  the  leuco- 
cytes of  an  inflamed  part  may  have  other  origins  as  well."  A  figure 
is  here  referred  to,  from  the  udder  of  a  ewe,  showing  that  the  fibrillar 
tissue  about  the  acini,  and  the  lymphatic  channels  encircling  them,  are 
crowded  with  leucocytes  or  lymphoid  cells,  which  are  derived  from 
the  secreting  epithelium. 

But  if  the  relative  states  of  functional  activity,  and  of  rest,  lie  at 
the  root  of  the  pathological  conditions  to  which  the  mammary  gland 
is  subject,  in  the  female,  the  same  considerations  shoiild  also  guide 
the  Surgeon  in  the  clinical  investigation  of  those  conditions. 

The  general  diagnosis  of  diseases  of  the  breast  should  have  reference 
— observes  Mr.  Birkett — to  certain  considerations,  which  may  be  ex- 
pressed as  follows,: — Has  the  disease,  in  question,  any  manifest  con- 
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nection  witli  the  age  of  the  patient ;  the  stage  of  development  of  the 
gland ;  its  functional  activity  or  repose ;  and  the  social  condition  of 
the  patient,  as  to  marriage,  etc.  ?  Does  it  seem  to  be  associated  with 
any  disturbance  of  the  functions  of  the  generative  organs  ?  Is  it 
merely  a  local  affection,  or  more  intimately  connected  with  general 
constitntional  dyscrasia  ?  Is  it  of  inflammatory  origin  ?  Is  it  trace- 
able to  a  morbid  state  of  the  excretory  ducts,  or  of  the  secreting  struc- 
ture of  the  gland  ?  And,  lastly,  is  the  swelling,  tumour,  or  tumefaction 
really  produced  by  something  growing  in  the  breast, — a  new  growth, 
infiltrating  the  tissues  of  the  breast,  inflammatory  or  otherwise ;  or 
simply  a  morbid  condition  of  a  part  or  whole  of  the  actual  tissue  of  the 
organ, — an  excited  state  of  the  gland-structure  ;  in  short,  is  the  disease 
superadded  to  the  gland,  or  a  morbid  state  of  the  gland-structure  ? 

It  will  be  observed  that  this  order  of  inquiiy  is  analytical,  and  that 
it  proceeds  by  the  order  of  exclusion  ;  both  of  which  methods  are  most 
valuable  in  clinical  teaching  and  investigation.  Bat  he  who  has  been 
thus  trained,  will  come  at  last  to  conduct  such  inquiry  unconsciously, 
or  to  cut  it  short,  by  at  once  associating  the  leading  characters  of  the 
disease,  in  his  recognition  or  diagnosis  of  that  disease. 

Method  of  Examining  the  Breast. — The  following  practical  directions 
— given  by  the  same  author — will  be  found  to  facilitate  the  diagnosis 
of  a  morbid  lobe  of  gland-tissue  from  a  new  gTowth.  Press  the  in- 
durated part  gently  between  the  thumb  and  fingers,  and  a  tumour  is 
so  distinctly  felt  that  the  positive  existence  of  something  superadded 
to  the  breast  is  affirmed ;  but  now  place  the  fingers  lightly  and  flatly 
upon  the  part  over  the  site  of  the  supposed  new  growth,  pressing 
gently  against  the  thorax,  and  nothing  more  than  the  oi-dinary  gland- 
tissue  is  perceptible.  On  the  contrary,  if  there  be  a  genuine  new 
growth,  something  developed  recently  within  the  normal  gland,  it  will 
be  always  felt ;  in  whatever  manner  or  in  whatever  position  the  patient 
is  examined.  For  perfect  accuracy  of  diagnosis,  the  breast  should  be 
examined  whilst  the  patient  is  seated,  and  also  when  placed  in  the 
recumbent  posture. 

Inflammation.  —  Mastitis.  —  Among  Diseases  of  the  Mammary 
Gland,  none  is  more  common  than  inflammation  of  this  organ.  A 
suckling  woman  having,  perhaps,  experienced  a  shuddering  chill,  feels 
some  uneasiness,  rather  than  pain,  in  moving  the  arm  or  in  the  act  of 
suckling.  Some  induration  may  be  felt,  and  involving  one  or  more 
lobes  of  the  gland ;  but  this  being  unattended  with  any  redness  of  the 
integument,  or  tenderness  of  the  part,  may  not  be  discovered  by  the 
patient.  This  lump,  knot,  or  coring  of  the  milk,  as  it  is  termed,  is 
due  to  congestion  of  the  milk  in  the  lobe  affected.  The  lactic  con- 
gestion and  glandular  induration  increase  with  variable  rapidity,  and 
the  whole  gland  becomes  involved,  accompanied  with  a  sense  of  weight 
and  tension ;  so  that  the  nipple  may  appear  to  be  retracted  and  the 
duct-openings  inverted.  Some  integumental  swelling  and  redness 
supervene  with  acute  pain,  commencing  from  the  seat  of  lobular 
induration  ;  and  the  established  inflammation  gives  rise  to  considerable 
constitutional  disturbance  or  inflammatory  fever,  in  most  cases. 

Suppuration  usually  takes  place,  within  a  period  varying  from 
twenty-four  hours  to  a  few  days, — resolution  being  a  rare  termination  ; 
and  pus  collects  in  the  breast,  on  its  cutaneous  surface,  or  behind  the 
organ.     The  formation  of  mammary  abscess  may,  therefore,  be  either 
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sMper-mammary,  i?ifra- mammary,  or  5M6-mammary.  These  difEerent 
situations  of  abscess  can  only  he  distinguished  by  cai-efiil  palpation 
"Nvith  the  fingers,  as  to  the  depth  of  fluctuatiou.  The  first-named 
abscess  is  sometimes  a  primary  affection ;  it  enlai'ges  to  the  size  of 
a  walnut  or  a  small  egg,  and  bursts  in  about  a  week  or  fortnight. 
Intra-mammary  abscess  may  involve  the  whole  gland,  in  one  or  more 
cavities,  thus  attaining  to  a  much  larger  size ;  and  it  comes  to  the 
surface  more  slowly,  bursting  usually  near  the  nipple,  in  perhaps  from 
two  to  four  weeks.  While  imprisoned  within  the  fascial  capsule  of 
the  gland,  progi'essive  suppuration  is  attended  with  throbbing  and 
sickening  pain,  with  a  sense  of  increased  weight  and  tension  ;  until 
a  focus  of  purplish  integument  and  an  area  of  yielding  softness,  leads 
to  an  opening  Avhich  gives  relief.  The  kind  of  discharge  is  distinctive 
of  its  source;  being  a  mixture  of  pus  and  milk,  a  quantity  of  thick 
yellow  matter,  streaked  with  white  curdy  fluid,  rolls  out  of  the  open- 
ing. Sub-mammary  abscess  is  the  most  characteristic.  The  breast 
seems  to  rest  upon  and  be  projected  by  something  behind  it,  presenting 
a  tumour  of  a  globular  shape,  and  which  yields,  on  slight  pressure, 
the  elastic  fluctuation  of  a  water-cushion,  with  perhaps  scarcely  any 
integumental  tenderness  or  redness,  although  the  skin  looks  tense  and 
shining,  and  is  traversed  by  large  veins.  But  there  is  deep,  dull, 
heavy  pain.  Abscess  under  the  breast  is  not  necessarily  connected 
with  mastitis  ;  it  sometimes  appears  as  a  primary  affection,  and  always 
acquires  a  considerable  size,  passing  even  beyond  the  boundary  of  the 
gland.  The  matter  progresses  towards  the  surface  very  slowly ;  it  points 
very  often,  at  several  spots  around  the  circumference  of  the  gland,  or, 
making  its  way  between  the  lobular  masses  of  the  organ,  an  opening 
forms  near  the  areola  towards  its  sterno-clavicular  boi-der.  Rarely, 
the  abscess  points  backwards,  and  opens  into  the  pleura  or  the  anterior 
mediastinum  ;  and  rarely,  also,  jileurisy  is  induced  by  sub-mammary 
abscess ;  but  in  either  such  case,  the  peril  of  this  or  that  complication 
should  make  the  Surgeon  vigilant,  and  guarded  in  his  prognosis. 

The  constitutional  disturbance  proceeding  from  the  formation  and 
progress  of  mammary  abscess  is  far  more  severe  when  the  purulent 
collection  takes  place  within  the  gland,  than  when  it  is  situated  in 
front  of  or  behind  the  organ. 

Catises. — Inflammation  of  the  breast  occurs  commonly  in  the  adult 
female,  and  during  lactation  ;  leading  to  the  formation  of  milk  abscess. 
It  commences  generally  within  a  month  after  parturition,  or  even  in 
the  first  week  of  lactation.  But  the  abscess  is  often  consequent  on 
prolonged  suckling, — occurring  in  the  course  of  many  months.  The 
liability  to  mastitis  is  evinced  mostly  after  the  first  child-birth,  when 
the  mammary  gland  first  starts  into  functional  activity ;  and  the 
tendency  to  lactic  congestion  may  be  reacted  upon  by  an  imperfect 
development  of  the  nipple,  or  by  some  diseased  state  of  it,  impeding 
the  act  of  sucking.  Both  breasts  are  sometimes  affected  in  succession, 
an  instance  of  which  came  under  my  care.  Daring  pregnancy  and 
weaning,  the  inflammation  happens  very  seldom ;  more  frequently 
during  the  former  than  the  latter  period,  and  Avhen  at  the  time  of 
weaning,  it  is  generally  excited  by  a  sudden  cessation  of  suckling,  or 
suppression  of  the  milk-secretion — owing  to  the  death  of  the  infant 
or  illness  of  the  mother.  Some  local  irritation,  not  unfrequently, 
induces  it ;  especially  ulceration  of  the  nipple,  the  irritation  of  suck- 
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ing,  obstruction  of  a  milk-duct,  contusion  or  exposure  to  cold ;  and 
occasionallj  a  diseased  state  of  the  axillary  glands.  Uterine  derange- 
ment was  tlae  apparent  cause  of  abscess,  and  in  both  breasts  con- 
secutively, in  a  young  woman  I  attended.  Sbe  was  unmarried,  and 
had  never  borne  a  child,  but  was  living  an  irregular  life  sexually.  On 
tbe  other  hand,  the  inflammation  very  rarely  arises  before  puberty, 
about  that  time,  or  while  the  gland  remains  in  a  state  of  passive 
■maturity  of  growth,  but  is  functionally  inactive.  I  have  had  one 
such  case,  in  an  Indian  girl,  only  eleven  years  of  age.  The  abscess 
projected  as  if  the  breast  were  fully  developed ;  when  opened,  it  dis- 
charged freely  and  healed  slowly.  In  infants,  I  have  known  mammary 
abscess  produced  by  an  ignorant  practice,  common,  I  believe,  in  some 
parts  of  the  country, — that  of  pulling  the  nipple  "to  break  the  strings 
of  the  breast."  Sub-mammary  abscess,  when  independent  of  mastitis, 
may  proceed  from  caries  or  necrosis  of  the  ribs,  or  empyema,  by 
perforation  of  the  thoracic  wall. 

Treatment. — The  usual  treatment  of  inflammation  is  here  applicable, 
but  it  should  be  had  recourse  to  at  an  early  period ;  in  order  to  antici- 
pate as  far  as  possible  the  known  circumstances  under  which  the  dis- 
ease commonly  arises,  and  prevent  its  suppurative  consequences  in  the 
destruction  of  the  breast. 

In  the  first  instance,  repressive  measures  should  be  employed  ;  cold 
lotions,  or  the  extract  of  belladonna  thickly  spread  on  strips  of  lint  and 
well  applied  over  the  whole  breast,  a  most  effectual  repressor  of  in- 
cipient inflammation  during  lactation ;  occasionally,  leeches  may  be 
advisable,  and  derivative  aperients  when  circumstances  permit.  Ad- 
ditional and  special  relief  is  afforded  by  emptying  the  gland-tissue  of 
its  secretion;  removing,  in  fact,  lactic  congestion.  Suckling"  may  be 
continued,  but  it  will  often  be  necessary  to  use  the  breast-pump,  for 
the  complete  evacuation  of  the  milk,  and  from  a  full  breast.  The  arm 
of  the  affected  side  should  be  placed  at  rest,  and  the  weight  of  the 
breast  supported  on  the  patient's  chest ;  or  if  she  lie  sideways,  a  pillow 
or  loop  of  broad  bandage  maybe  requisite.  Established  inflammation, 
with  redness  of  the  skin,  and  almost  inevitable  abscess,  must  be  met 
by  warmth  and  moisture ;  poultices,  to  limit  the  inflammation  and 
induce  suppuration  of  a  circumscribed  character,  and  facilitate  point- 
ing of  the  abscess.  The  usual  rule  of  an  early,  free,  and  corresponding 
■opening  is  here  imperative;  although  Sir  A.  Cooper  restricted  this 
practice  to  certain  conditions  of  mammary  abscess, — namely,  when 
deeply  placed,  and  of  slow  progress,  attended  also  with  much  pain  and 
constitutional  disturbance.  Thus  the  protracted  suffering  is  at  once 
relieved,  and  gland-structure  saved.  With  superficial  and  less  painful 
suppuration,  the  abscess  soon  bursts  and  surgical  assistance  is  less 
urgent  ;  unless  the  collection  of  matter  be  diffused,  or  a  larger  area  of 
integument  threatens  to  slough.  Abscess  beneath  the  gland  admits 
of  a  dependent  opening,  just  under  the  globular-looking  breast,  and 
thus  the  organ  may  be  saved  from  any  burrowing  forward  of  the 
matter;  but  a  second  or  a  third  opening  is  often  required,  to  avert  the 
special  tendency  to  fistulous  ramifications,  as  further  pointino-s  take 
place  around  the  gland.  In  any  case,  a  strip  of  lint  or  a  drainao-e-tube 
should  be  inserted  for  two  or  three  days,  just  to  prevent  the  lips  of 
the  wound  uniting,  and  the  reaccumulation  of  matter,  and  also  to 
induce  granulation  from  the  botto  ^i   of  the  cavity.     The  support  of 
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Fig.  848. 


lint-pads,  with  a  bandage  (Fig.  848),  will  be  requisite  to  prevent  any 
tendency  to  bagging  of  matter  and  formation  of  sinu.ses,  and,  subse- 
quently, to  promote  absorption  of  the 
i-emainiug  induration,  when  the  pres- 
sure of  cross-strapping  with  long  strips 
of  adhesive  or  soap  plaster  will  pro- 
bably afford  a  more  even  and  sus- 
pensory support  to  the  breast.  Stimu- 
lant embrocations  and  ointments  may 
also  prove  efficacious,  such  as  camphor 
liniment,  with  olive  oil,  or  mercurial 
ointment ;  but  strapping  the  breast 
with  the  emplastrum  ammoniaci  cum 
hydrargyro  has  the  advantage  of  aiding 
absorption  by  pressure,  as  well  as  by 
gentle  stimulation.  Sinuses  can  gene- 
rally be  closed  by  pressure,  and  perhaps 
occasional  syringing  with  a  diluted 
mineral  acid,  the  nitric,  nitro- muriatic, 
or  sulphuric  acid.  But  an  intractable 
sinus  may  have  to  be  laid  open  with  a  bistoury  and  director,  in  order 
to  secure  granulation  from  the  bottom.  After  the  formation  of  abscess, 
suckling  with  the  affected  breast  should  be  discontinued,  lest  the 
infant  draw  matter  with  the  milk ;  and  sometimes  even  the  flow  of 
milk  from  the  sound  breast  provokes  a  sympathetic  secretion  in  the 
opposite  gland,  and  then  the  child  should  be  entirely  weaned. 

Chronic  inflammation  may  be  the  consequence  of  acute  inflamma- 
tion, or  arise  independently  as  a  scrofulous  affection.  Induration  and 
swelling  of  the  breast,  in  part  or  of  the  entire  gland,  is  usually 
followed  by  suppuration,  burrowing,  and  sinuses  or  fistulte  of  an 
obstinate  character. 

CHROiSfic  Abscess  begins  in  the  form  of  several  hard  lumps,  which 
unite  into  a  solid,  or  firm,  and  irregular-shaped  mass.  This  is  com- 
monly seated  within  the  mammary  gland,  and  may  involve  the  whole 
of  its  substance ;  sometimes,  however,  it  forms  in  the  cellular  tissue 
in  front  of  or  behind  the  organ  ;  thus  corresponding  to  the  situations 
in  which  an  acute  abscess  may  commence.  Having  slowly  progressed, 
as  a  chronic  tumour,  usually  enlarging  the  mammary  gland,  softening 
takes  place,  at  one  part,  and  gradually  extends  through  the  whole 
mass,  resulting  in  a  large  collection  of  pus  and  cui'dy  milk.  The  sub- 
cutaneous veins  become  enlarged,  appearing  as  blue,  ramifying  lines 
beneath  the  integument,  and  some  oedema  may  supervene ;  but  from 
first  to  last,  there  are  no  marked  symptoms  of  inflammation;  the 
chronic  swelling  being  almost  painless,  and  attended  rather  with  a 
sensation  of  soreness  and  weight,  with  no  heat  nor  redness  of  the  skin. 
The  general  health  suffers  little,  even  although  the  disease  continues 
for  some  months. 

The  symptoms  of  chronic  abscess  of  the  breast  are  not  such  that 
the  woman  may  herself  complain,  nor  may  the  Surgeon  discover  the 
nature  of  the  swelling,  on  examining  the  breast.  ISTone  of  the  symp- 
toms of  acute  mastitis  are  present ;  and  in  the  primary  condition  of 
knotty  induration,  the  breast  yields  almost  the  resistance  of  a  solid 
tumour,  under  pressure  with  the  fingers ;  but  as  softening  and  sup- 
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puration  supervene,  this  is  exchanged  for  elastic  tension  or  fluctuation 
in  some  part  of  the  tumour,  and  which  gradually  extends  throughout 
the  mass. 

In  ti-acing  the  causes  of  this  maramary  abscess,  it  will  be  found  to 
have  resulted  from  induration  of  an  inflammatory  character,  usually 
arising  from  lacteal  congestion,  as  in  the  case  of  an  acute  abscess. 
But  it  may  occur — more  often  than  the  latter — during  pregnancy  ;  or, 
apart  from  any  activity  in  the  gland,  it  may  be  .consequent  on  con- 
tusion or  other  injury,  perhaps  of  trifling  character,  in  a  young  woman 
of  scrofulous  constitution.  As  a  chronic  sub-ruammary  abscess,  it  may 
have  a  similar  constitutional  origin ;  or  occasionally  proceed  from 
caries  of  a  rib,  or  the  bursting"  of  an  hepatic  abscess, — when  under  the 
right  breast. 

Diagnosis. — Chronic  abscess  must  be  distinguished  from  cystic 
tumour  of  the  breast.  Both  having,  perhaps,  a  painless  and  an 
indolent  character,  the  partly  solid  consistence  of  the  tumour, 
with  the  history,  will  generally  distinguish  abscess,  and  puncture 
with  a  gTooved  needle  will  always  determine  the  diagnosis.  From 
a  cancerous  tumour,  the  diiferentiation  of  abscess  requires  attention. 
The  partial  softening  of  the  hard  scirrlious  tumour  can  scarcely 
be  mistaken.  But  encephaloid  cancer  presents  a  tumour,  circum- 
scribed, and  having  a  globular,  although  lobulated  form,  soft  and 
even  fluctuating,  with  venous  discolouration,  and  perhaps  some  oedema 
of  the  integument.  The  distinction  may  be  drawn  by  observing 
the  more  regularly  rounded  shape  and  the  circumferential  thickening 
of  chronic  abscess, — which  is  thus  not  so  discontinuous  from  the  sur- 
rounding mammary  structure ;  and  the  absence  of  adhesion  of  the 
integument,  enlargement  of  the  axillary  glands,  or  evidence  of  consti- 
tutional infection.  Here,  again,  the  history  of  chronic  abscess,  as 
having  been  preceded  by  some  inflammatory  symptoms,  compared 
with  that  of  encephaloid  growth,  must  also  be  taken  into  account. 
Lastly,  exploratory  puncture  will  procure  pus  or  broken-down  ence- 
phaloid substance,  which  should  be  submitted  to  microscopic  exami- 
nation. 

The  treatment  consists  in  the  evacuation  of  matter,  as  occasion 
requires,  and  the  support  of  strapping  or  bandaging ;  with  a  tonic 
and  nourishing  course  of  general  treatment.  Chronic  sinuses  may  be 
closed  by  stimulating  injections,  or  by  laying  them  open  as  a  last 
resource.  Milk  fistulee  will  not  usually  heal  until  the  secretion  of  the 
gland  is  arrested. 

Scrofulous  enlargement,  or  tumour,  of  the  Breast  is  a  result  of  mam- 
mary inflammation  in  scrofulous  subjects.  In  a  marked  case  under  my 
care,  the  breast  proceeded  to  abscess,  with  curdy  discharge,  followed 
by  obstinate  sinuses,  and  induration,  like  that  of  scirrhus,  resulting  in 
a  hard,  puckered  cicatrix.  But  there  were  also  remnant  scars  of  lym- 
phatic glandular  abscesses  in  the  neck.  Tuberculous  deposit  also  is 
noticed  by  Velpeau,  and  as  occurring  in  two  situations  :  in  the  glanrj, 
or  in  the  skin  and  subcutaneous  cellular  textures.  The  axillary  glands 
are  sometimes  the  seat  of  this  deposit.  In  two  cases,  I  have  removed 
a  conglomerate  bunch  of  these  glands  fi^om  the  axillae  of  middle-aged 
women;  the  deposit  being  yellow,  opaque  tubercle,  mixed  with  creta- 
ceous matter. 

Syphilitic  mastitis  is  met  with  occasionally,  as  a  late  secondary  or 
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a  tertiary  manifestation  of  the  constitutional  disease — occurring  per- 
haps not  sooner  than  two  or  three  years  after  the  primary  affection. 
Our  knowledtre  of  this  species  of  mastitis  is  chiefly  due  to  the  observa- 
tions of  Ambrosoli,  ^laisonneuve,  and  Verneuil.  It  may  occur  as  a 
diffused  enlargement  and  somewhat  indurated  condition  of  the  whole 
mammary  gland  ;  or  as  forming  a  distinct  gummy  tumour  in  the 
gland.  In  diffused  syphilitic  mastitis,  the  general  enlargement  and 
hardened  state  of  the  gland  gives  to  the  breast  a  swollen  and  tense 
appearance  ;  but  this  state  is  attended  with  little  pain,  and  the  integu- 
ment remains  unaffected.  The  axillary  glands  may  be  found  somewhat 
larger  and  harder  than  natural.  Observing  the  characters  of  this 
inflammatory  condition  of  the  mammary  gland,  the  diagnosis  from 
ordinary  mastitis  will  be  perhaps  sufficiently  obvious ;  but  as  associ- 
ated with  some  cutaneous  syphilitic  eruption,  and  the  specific  history, 
the  nature  of  the  disease  cannot  be  mistaken.  Generally  also  both 
breasts  are  affected  at  the  same  time  or  in  succession. 

Gummy  mastitis  is  distinguished  by  the  presence  of  a  tumour  in 
the  mammary  gland, — a  nodule,  having  a  doughy  consistence,  and 
which  is  painless  or  only  tender.  It  grows  slowly,  and  sometimes  to 
a  considerable  size;  and  is  apt  to  soften  and  slough,  forming  an 
indolent  ulcer  with  hard  and  undefined  edges,  and  which  oozes  a 
whitish,  viscid,  mucous-looking  discharge.  This  mammary  tumour 
differs  in  its  gummy  consistence  from  the  hard,  granular  nodule  of  an 
adenoid  growth  ;  when  ulcerated,  it  more  resembles  a  f ungating  cystic 
adenoid,  or  a  protruding  encephaloid  cancer.  But  the  appearance  of 
the  discharge  is  peciiliar ;  and  the  co-existing  symptoms  of  syphilis — 
probably  gummy  tumours  in  other  parts — with  the  antecedent  syphi- 
litic history,  will  distinguish  gummy  mastitis  from  other  tumours  of 
the  breast.     Usually  also  the  mammary  affection  is  bilateral. 

Both  conditions  of  syphilitic  mastitis  may  yield  to  treatment  by 
iodide  of  potassium  and  bichloride  of  mercury,  with  tonics  and  a 
supporting  diet.  Mercurial  strapping  of  the  breast  will  aid  in  dis- 
persing the  tumour — thus  verifying  the  diagnosis,  and  prevent  recourse  • 
to  the  operation  of  extirpation,  which  might  otherwise  have  been  con- 
templated. 

Inflammation  of  the  Nipple  and  Areola. — This  affection  usually 
arises  during  suckling,  and  often  leads  to  the  formation  of  abscess,  or 
to  superficial  ulceration  or  excoriation,  cracks,  fissures,  or  cliaps.  It  is 
especially  apt  to  occur  in  women  during-  the  first  lactation  ;  and  the 
iriitation  of  suckling  may  be  increased  by  some  excoriation,  crack,  or 
eczematous  affection  of  the  part,  as  a  concurrent  cause  of  the  in- 
flammation. Great  pain  attends  the  act  of  suckling,  and  inflammation 
of  the  breast  may  be  induced. 

Treatment. —  Frequent  ablution  with  warm  water  often  proves  more 
remedial  than  lotions,  ointments,  or  other  applications.  These  may  be 
simply  protective  ;  as  collodion,  glycerine,  almond  oil,  or  some  dry 
powder,  as  prepared  chalk  or  flour  dusted  around  the  nipple  ;  stimu- 
lating applications,  as  a  touch  with  nitrate  of  silver  ;  astringents,  as 
tannin  or  zinc  ointment ;  and  narcotics,  to  relieve  pain.  The  difficulty 
is  to  manage  the  breast  in  a  state  of  secreting  activity,  and  the  suck- 
ling of  the  child,  the  nipple  or  perhaps  both  nipples  being  sore.  Some 
of  the  above-mentioned  applications  would  be  decidedly  poisonous  to 
the  infant ;  narcotics  in  particular.    Various  shields  have  been  devised 
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to  pi'otect  the  nipple  from  the  pressure  and  dragging  caused  by  the 
act  of  sucking  ;  and  such  a  contrivance  will  also  shield  the  infant's 
mouth  from  any  noxious  matter  left  around  the  nipple,  in  the  use  of 
these  curative  applications. 

Abscess  of  the  Nipple  or  of  the  Areola. — In  the  Nipple,  the  painful 
swelling  of  inflammation  may  subside  by  resolution,  but  more  often 
proceeding  to  suppuration,  abscess  forms,  and — as  Yelpeau  pointed 
out — either  within  the  lactiferous  ducts,  or  in  the  proper  tissue  of  the 
nipple.  Abscess  of  the  ducts,  consisting  of  little  purulent  depots, 
discharges  throug'h  the  orifices  of  the  nipple,  as  from  a  little  water- 
ing-pot, the  fluid  being  a  bluish,  milky  pus.  This  mixed  secretion  is 
unfit  food  for  the  infant,  and  the  act  of  sucking  is  intolerably  painful 
to  the  mother.  Parenchymatous  abscess  of  the  nipple  presents  a 
swelling  of  globular  shape,  and  may  attain  to  the  size  of  a  large  hazel 
nut ;  pointing'  in  one  spot  or  another,  the  matter  issues — not  from  the 
ducts,  but  from  the  surface  of  the  nipple,  and  has  the  usual  thick  and 
creamy  character  of  healthy  pus.  Suckling  is  equally  painful,  although 
the  child  may  not  so  readily  swallow  the  discharge. 

In  the  treatment  of  these  abscesses,  that  which  forms  within  the 
ducts  may  be  left  to  its  natural  vent  through  the  orifices  of  the  nipple, 
and  thus  also  the  ducts  will  not  be  further  damaged  by  incision,  but 
abscess  in  the  parenchymatous  tissue  of  the  nipple  should  be  opened 
without  delay. 

In  the  Areola  of  the  nipple,  inflammatory  swelling  pi'oduces  a  more 
elevated  or  prominent  appearance  of  the  large  sebaceous  glands  than 
is  natural,  with  a  reddish  or  livid  hae, — varying  according  to  the 
pinkish  or  brownish  colour  of  the  integument  within  this  area.  When 
— failing  resolution — suppuration  takes  place,  these  little  swellings 
form  so  many  abscesses,  apparently  of  the  glands  ;  and,  by  coalescing, 
a  general  abscess  of  the  areola  may  result.  After  a  week  or  ten  days, 
the  purulent  depots  readily  burst.  Or  the  treatment  will  be  simply  to 
prick  each  with  a  lancet;  and  this  may  be  preferable,  to  prevent  the 
larger  collection  of  matter,  which  when  it  forms,  must  at  once  be  opened. 

Inflammatoky  Diseases  of  the  Mammary  Region. — The  Integu- 
ments covering  the  Mammary  Gland  may  be  the  seat  of  various 
Inflammatory  affections,  and  which  do  not  involve  the  Gland.  They 
are  not  peculiar  to  the  region  of  the  Breast,  and  are  less  frequently  met 
with  here  than  in  some  other  parts  of  the  cutaneous  surface. 

Subcutaneous  inflammation  of  the  cellulo-fatty  texture  has  already 
been  noticed  in  connection  with  mastitis,  giving  rise  to  super-mammary 
abscess.  But  as  a  primary  and  independent  aJTection  of  this  texture, 
it  is  attended  with  pain  and  heat,  with  more  or  less  redness  and 
swelling — the  ordinary  symptoms  of  inflammation,  yet  evidently 
of  a  superficial  character.  The  breast  is  tender,  or  painful  on  gentle 
manipulation,  rather  than  on  deeper  pressure,  and  the  pain  is  more  or 
less  acute,  or  of  a  burning  character,  instead  of  there  being  the  sense 
of  heavy  weight  and  tension  of  deep-seated  inflammation.  The  blush 
of  redness  appears  at  once,  as  an  almost  immediate  symptom,  it  has  a 
deeper  hue,  and  more  uniformly  overspreads  the  breast;  while,  the 
swelling  also  commences  with  the  inflammation,  and  is  evidently 
superficial — overlaying  the  gland,  and  not  enlarging  the  organ  from 
within,  or  upraising  it  from  behind.  This  subcutaneous  inflammation 
usually  proceeds  to  suppuration,  and  the  formation  of  an  abscess,  with 
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increased  swelling — over  the  gland.  It  runs  its  coui^e  in  a  shorter 
period  than  deep-seated  abscess ;  a  week  or  fortnight  being  sufficient 
for  pointing  to  take  place.  Sometimes  terminating  by  resolution,  a 
nodule  or  indurated  patch  remains ;  and  which  may  readily  become 
the  starting-point  of  another  inflammatory  attack,  from  any  accidental 
irritation. 

'^''arious  causes  or  sources  of  cutaneous  irritation  niay  induce  in- 
flammation of  the  subcellular  texture  over  the  breast.  Skin-affec- 
tions ;  such  as  ei'ythema,  erysipelas,  eczema  or  impetigo  of  the 
adjoining  parts,  especially  of  the  areola.  Then  again,  any  slight 
external  fi'iction.  as  from  wearing  stays;  the  in-itation  of  a  burn  or 
blister.  Also  external  violence,  as  a  bloAv  or  fall,  producing  contusion 
of  the  breast.  The  inflammation  is  not  provoked  by  an  active  state 
of  the  mammary  gland  ;  for  although  it  may  occur  during  lactation, 
or  preenaucv.  it  happens  also  after  child-bearing,  and  at  anv  period 
of  life." 

Treatment  consists  in  the  removal  of  any  local  cause  of  imtation, 
with  a  view  to  the  prevention  of  inflammation.  Hence,  the  remedial 
measures  requisite  for  any  chronic  skin-disease  near  the  bi'east.  An 
inflammatory  attack  must  be  met  by  the  ordinary  treatment,  and 
abscess  attended  to  in  the  usual  manner. 

Erysipelas  occasionally  attacks  the  integuments  of  the  breast,  and 
either  in  the  simple  or  phlegmonous  form  of  this  inflammation.  It  is 
necessaiA"  to  distinguish  it  from  common  erythema,  and  the  nodose 
vai'iety.  both  of  which  sometimes  occur.  The  symptoms  and  treat- 
ment of  these  inflammatory  affections  are  not  peculiar  to  the  mammary 
region. 

Lyrapliatitis  sometimes  spreads  orer  the  breast.  Starting  from  an 
excoriation  or  crack  of  the  nipple,  an  eczematous  spot,  or  an  abrasion 
anywhere  about,  this  inflammation  appears  in  the  form  of  purplish 
patches,  somewhat  elevated,  hot,  and  tender, — these  patches  being  a 
capillary  lymphatitis  and  subcutaneous.  Thence  proceed  the  ordinary 
reddish  lines  of  inflamed  superBcial  lymphatitis.  Ipadiug  from  the 
breast  to  the  axillary  glands,  which  soon  become  swollen  and  painful. 

PJdeiitis  in  the  mammary  region  is  also  witnessed  occasionally, 
presenting  an  arborescent  appearance  of  enlarged  veins,  in  the  form 
of  reddish,  hard  cords  under  the  finger,  tender  or  painful  on  pressure. 
They  ramify  beneath  the  skin  over  the  breast. 

The  diagnosis  having  been  made  from  these  descriptive  appear- 
ances, the  treatment  of  lymphatitis  or  phlebitis  may  be  conducted  on 
ordinary  principles. 

Passing  from  Inflammatoi'V  Diseases  of  the  Breast,  Mammary 
and  Integumentary,  we  have  next  to  consider  certain  other  morbid 
changes  which  the  Gland  itself  is  liable  to  undergo, — principally  as 
pervei-sions  of  its  nutrition,  and  which  might  be  mistaken  for  inflam- 
mation or  the  consequences  of  that  perversion. 

Cheoxic  IxDURATiox  of  portions,  or  of  the  whole,  of  the  mammary 
gland  is  a  common  condition;  the  induration  having  a  finely  lobular 
or  granular  character,  owing  to  the  acini  or  ceecal  terminations  of  the 
lactiferous  ducts  being  gorged  with  epithelium.  This  "  lumpy  "  state 
of  the  gland — first  described  by  Yelpeau  *  as  "  induration  en  masses  " 
— may  be  found  in  breasts  of  all  sizes  and  shapes;  in  the  lai-ge, 
*  '•  Diseases  of  the  Breast  and  Mammarv  Begion." 
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heavy,  pendulous  breast ;  and  in  the  small,  atrophied,  disk-shaped 
organ.  The  one  feels  like  a  globe  beneath  the  integuments  :  the 
other,  under  which  the  tips  of  the  fingers  maj  be  inserted,  feels  like 
a  quoit  covered  with  skin.  Indurated  portions  simulate  tumours 
formed  by  a  new  growth,  and  may  be  mistaken  for  an  adenoid  or  a 
cancer  nodule;  but,  although  distinctly  felt  when  pressed  between 
the  finger  and  thumb,  under  pressure  flatly  against  the  chest  any  such 
portion  will  be  imperceptible  as  a  hard  mass.  Great  tenderness,  and 
even  pain  amounting  to  agony,  on  the  slightest  handling,  is  often 
experienced;  the  patient's  face  becoming  suddenly  suffused  with  a 
bright  red  blush,  or  pallid,  while  a  sensation  of  nausea  or  faintness 
oppresses  her.  The  pain  has  two  other  characters  besides  its  intensity  ; 
it  is  widely  distributed,  shooting  up  the  neck,  or  behind  to  the  back, 
and  particularly  to  the  scapula,  and  often  down  the  arm ;  and  it  may 
be  traced  to  the  middle  or  anterior  branches  of  the  intercostal  nerves, 
which  are  painful  on  the  slightest  pressure,  the  filaments  of  the  painful 
nerve  or  nerves  being  distributed  to  the  indurated  portion  of  the 
breast ;  the  pain  is  also  paroxysmal,  and  it  may  pass  from  one  breast 
to  the  other  as  an  alternate  affection. 

No  trace  of  any  inflammation  of  the  integuments  can  ever  be 
discovered,  nor  of  the  mammaiy  gland  itself,  and  even  when  a  large 
portion  of  the  organ  is  affected,  it  retains  its  normal  size.  The 
general  health  is  much  disturbed,  and  the  nervous  system  highly 
excited,  but  the  constitutional  disorder  is  not  inflammatory  fever. 
Thus  both  the  local  and  constitutional  affections  differ  from  mastitis. 
The  diagnosis  between  chronic  mammary  induration  and  chronic 
'mammary  tumour,  or  adenoid  growth,  may  be  ditficuit.  But  only  when 
the  adenoid  tumour  is  seated  Avithin  the  substance  of  the  mammary 
gland,  and  not  upon  the  organ, — as  a  distinct  growth.  When  imbedded, 
the  small,  hard,  granular,' and  circumscribed  adenoid  nodule  resembles 
the  gi"anular  lump  of  chronic  induration;  and  the  co-existence  of 
other  such  nodules  would  inci-ease  the  resemblance.  But  the  dis- 
persion or  disappearance  of  chronic  induration  under  palpation 
distinguishes  it  from  the  presence  of  a  new  growth.  Ca?ice/--growth 
differs  notably  in  the  .production  of  a  single  tumour — instead  of 
having  the  multiple  character  of  induration-nodules  ;  and  thus  the 
small,  hard,  circumscribed  tumour  of  scirrhous  cancer  may  be  dis- 
tinguished, or  when  the  growth  appears  as  a  mass,  in  the  diffused 
form. 

The  increased  size  of  the  mammary  gland,  in  consequence  of  any 
inti'a-mammary  tumour,  will  also  more  or  less  contrast  with  chronic 
induration  of  the  organ. 

The  causes  of  chronic  mammary  induration  seem  to  have  reference 
to  functional  derangements  of  the  generative  organs,  but  which  may 
be  of  an  opposite  character ;  amenon^hcea,  menorrhagia,  dysmenorrhoea, 
or  commonly  profuse  leucorrhoea.  It  may  also  arise  from  eczematous 
or  other  chronic  irritation  of  the  nipple  or  areola.  Unmarried  women, 
between  twenty-five  and  forty  years  of  age,  are  most  subject  to  these 
indurations  ;  and  of  the  married,  sterile  women  are  far  more  frequently 
affected. 

Treatment  is  chiefly  constitutional  ;  tonics,  such  as  iron,  quinine, 
the  mineral  acids,  and  occasionally  sedatives,  have  the  most  beneficial 
influence,  coupled  with  the  hygienic  regimen  of  hysteria.    Menstruation 
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may  perhaps  be  rectifietl  by  I'emedies  wlu'ch  directly  regulate  that 
function.  Of  topical  applications,  evaporating  lotions  and  sedative 
ointments  are  of  some  ])alliative  use  in  relieving  j^ain;  and  Avhen  the 
breast  will  bear  pressure,  simple  strapping,  or  with  emplastrum  ammo- 
niaci  cum  h)-drargyro,  may  aid  in  dispersing  the  induration. 

Iruitai'.lk  Mamma. — A  condition  of  hypera^sthesia  or  exalted  sensi- 
bility of  the  skin  covering  the  breast,  as  well  as  of  the  gland  itself,  is 
not  an  uncommon  affection.  The  breast  is  somewhat  enlarged,  firm,  and 
conical,  the  nipple  swollen,  and  the  skin  generally  reddened.  But  the 
pain  is  the  most  prominent  symptom,  it  being  excited  by  the  slightest 
touch,  by  the  gentlest  contact  of  the  dress,  or  even  by  exposure  to  cool 
air.  It  is  very  widely  distributed,  and  paroxysmal,  alternating  possibly 
from  one  breast  to  the  other.  The  pain  having  a  neuralgic  character, 
and  being  unconnected  with  any  structural  disease  of  the  gland,  this 
mammary  affection  has  also  received  the  name  of  mastodynia.  But  it 
is  of  an  hysterical  nature,  and  often  associated  with  a  similar  constitu- 
tional condition. 

Young  girls  are  more  subject  to  this  affection  than  women  above 
the  age  of  twenty-five;  and  it  seems  to  be  of  uterine  origin,  but  is 
probably  induced  by  depraved  habits. 

The  treatment  is  similar  to  that  of  chronic  induration  of  the  mamma. 

Hypertrophy — simply  an  overgrowth  of  the  gland  itself — is  a  very 
rare  modification  of  the  nutrition  of  this  organ.  The  size  attained 
may  be  enormous;  the  tw^o  overgrown  breasts  being  a  perfect  burden 
and  miserj'  to  the  individual.  In  a  negress,  the  left  breast  w'eighed 
twenty-six  pounds  and  was  forty-two  inches  in  circumfex-ence  ;  and 
the  other  was  twelve  pounds  in  weight,  with  a  girth  of  thirty- 
four  inches.  This  excessive  development  took  place  in  about  two 
years,  after  the  first  and  only  menstruation,  at  the  age  of  fourteen  years. 

Hypertrophy  of  the  breast  occurs  in  two  forms,  presenting  a  very 
different  appearance :  the  large,  firm,  globular  breast,  standing  out 
prominently,  in  a  fixed  position,  from  the  front  of  the  chest,  with 
tense,  overspread  integument ;  and  the  large,  flaccid,  pendulous  breast, 
with  shrivelled,  wrinkled  integument,  the  component  masses  of  the 
gland  having  a  loose  connection,  and  the  nipple  small,  although  the 
areola  is  of  larger  area  than  usual.  lu  the  one  case,  manipulation 
makes  little  imjiression  on  the  solid  breast ;  but  Avhen  the  loose, 
pendulous  breast  is  raised  on  the  hand,  it  overhangs  or  tumbles  from 
side  to  side,  burying  the  fingers  between  the  lobuiated  masses  of  the 
gland.  Occasionally,  the  latter  form  of  hypertrophy  is  associated 
with  a  new  grow^th — an  adenoid  tumour.  The  enlargement  may  be 
acute, — progressing  rapidly,  and  attended  with  heat  and  painful 
tension  of  the  breast;  or,  having  a  chronic  character,  it  makes  slow 
progress,  and  occasions  onh"  mechanical  inconvenience  from  the  bulk 
and  weight  of  the  organ.  One  or  both  breasts  may  be  affected,  at 
the  same  time,  or  in  succession  ;  yet  not  perhaps  equally. 

The  cause  of  this  mammary  hypertrophy  seems  referable  to  uterine 
derangement.  It  begins  soon  after  puberty,  or  in  adult  life,  from 
thirty  to  forty  years  of  age,  in  single  as  well  as  in  married  women, 
and  menstruation  is  generally  more  or  less  disordered.  But  over- 
growth, thus  apparently  excited  by  the  commencement  of  uterine 
life,  is  quite  distinct  from  a  merely  functional  enlargement  of  the 
organ  associated  with  amenorrhoea. 
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The  Bevue  Medicale  reports  the  case  of  a  young  girl,  who  had  not 
yet  menstruated,  and  after  taking  a  cold  bath,  jast  as  the  menses 
seemed  about  to  appear,  her  breasts  so  rapidly  increased  in  size  that 
she  was  obliged  to  leave  service  in  consequence ;  and  so  large  did 
they  become  that  she  could  not  appear  in  public.  Iodine,  after  a  five 
or  six  months'  trial,  only  suspended  their  further  enlargement.  She 
was  presented  before  the  Academie  des  Sciences  de  Montpellier,  being 
then  aged  fifteen  years  and  a  half.  The  breasts  were  then  supported 
on  her  thighs,  and  their  weight  had  curved  the  spine  and  displaced 
the  scapula.  Of  the  flattened  nipples  only  vestiges  remained.  The 
majority  of  those  present  at  the  Academy  advised  removal,  but  to 
this  the  patient  would  not  consent.  The  hypertrophy  remained 
stationary  for  eight  years,  when,  in  spite  of  her  infirmity,  the  patient 
found  a  husband.  After  the  marriage  the  breasts  began  to  diminish 
sensibly  in  size,  but  she  was  unable  to  suckle  either  of  her  three 
children,  as  her  enormous  breasts  did  not  yield  any  milk,  although 
they  became  turgescent  during  pregnancy.  At  thirty-two  years  of 
age,  she  again  became  pregnant,  and  lost  the  appearance  of  deformity 
which  she  had  heretofore — -seeming,  when  suitably  dressed,  only 
like  a  woman  with  very  large  breasts.  The  breasts  still  descended 
almost  to  the  navel,  but  they  had  altogether  diminished  in  size  by 
one-half.  When  she  is  not  pregnant,  these  organs — then  still  less 
voluminous — seem  to  consist  of  an  immense  mass  of  wrinkled  and 
flaccid  skin,  traversed  by  enormous  varicose  or  dilated  blood-vessels — 
the  mammary  glands  themselves  being  almost  completely  atrophied. 

No  treatment  has  much  control  over  this  condition,  either  in  .arrest- 
ing its  progress  or  promoting  its  reduction.  The  preparations  of 
iodine  may  be  tried,  locally  and  internally,  and  the  special  medicinal 
agents  with  hygienic  measures  which  influence  the  catamenial  function. 
Compression,  by  uniform  strapping,  will  perhaps  aid  the  medicinal 
treatment.  Amputation  has  been  resorted  to  in  exti-eme  cases,  and 
after  the  removal  of  one  breast  the  other  has  much  diminished. 

Hypertrophy  of  fheFat  around  the  Mammary  Grland  is  occasionally 
seen  ;  the  breast  thus  attaining  possibly  to  an  enormous  size.  In  one 
such  case,  which  my  colleague  Dr.  Cockle  showed  me,  the  fatty  breasts 
of  a  young  woman,  aged  nineteen,  weighed  each  about  eleven  pounds. 
But  the  tumour  of  the  fatty  breast  is  evidently  continuous  yvith  the  fat 
around ;  and  this  is  its  main  diagnostic  point  of  distinction  from  hyper- 
trophy of  the  gland  itself.  Sometimes,  the  development  of  fat  is 
accompanied  with  overgrowth  of  the  gland  beneath, — an  hypertrophy 
of  both. 

Treatment  hei'e  also  is  of  little  avail.  Liquor  potassse  in  large  doses, 
as  originally  recommended  by  Sir  B.  Brodie  for  fatty  tumour,  may  have 
some  beneficial  influence. 

Atropht,  or  wasting  of  the  gland-tissue  of  the  breast,  commonly 
takes  place  as  the  procreative  function  ceases  in  advancing  life.  The 
lactiferous  ducts  remain,  and  sometimes  contain  a  tenacious  mucus. 
The  gland,  otherwise,  is  very  generally  replaced  by  fat;  thus  present- 
ing the  outward  form  of  the  organ.  In  extreme  atrophy  of  the  breast, 
as  found  in  old  women,  the  arteries  are  not  unfrequently  converted 
into  bony  tubes  ;  a  degeneration  of  these  vessels,  of  which  specimens 
may  be  seen  in  the  Museum  of  the  Royal  College  of  Surgeons,  2811, 
2812  ;  and  one  in  Guy's  Museum. 
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Occasionally,  in  early  life,  atrophy  occurs  ;  the  gland  not  enlarging 
during  pregnancy,  nor  secreting  any  milk  after  partuintion.  Prolonged 
lactation,  and  its  rapid  repetition,  have  an  atrophying  effect;  and  some- 
times -weaning  is  followed  by  shrinking  of  the  gland-tissue,  so  that 
scarcely  any  breast  remains;  the  gland,  however,  resumes  its  size  and 
secretory  power,  even  more  perfectly  than  in  full-breasted  women, 
during  a  subsequent  pregnancy. 

A  new  growth,  as  an  adenocele,  forming  in  the  breast,  is  often 
accorapanied  with  wasting  of  the  organ  ;  and  which  may  thus  be 
almost  replaced  by  the  growth. 

Tl-mours. — (1.)  Adfnoma,  Adenocele,  or  Adenoid  Tumour. — So 
named  by  Yelpean,  this  growth  is  the  Chronic  mammary  tumour 
of  Sir  A.  Cooper,  Sero-cystic  sarcoma  of  Sir  B.  Brodie,  Mammary 
glandular  tumour  of  Paget,  or  partial  Hypertrophy  of  the  glandular 
structure,  as  designated  by  Lebert.  This  most  common  form  of 
breast-tumour  is  encapsuled  and  finely  lobulated  ;  its  section  has  a 
bluish  or  greyish-white  colour,  which  acquires  a  rosy  tint  on  exposure 
to  the  air,  and  pressure  of  the  cut  surface  exhibits  drops  of  thick 
yellowish-white  fluid,  consisting  chiefly  of  epithelium.  The  tissue 
of  this  tumour  closely  resembles  that  of  the  gland  itself,  of  which 
organ  it  might  therefore  be  termed  a  partial  hypertrophy  or  over- 
growth;  but  as  an  encapsuled  and  i\ieveiove  discontimious  iorvadJiiow, 
it  must  be  regarded  as  a  new  growth  of  gland-tissue,  in  imperfect 
states  of  development. 

Two  varieties  of  structure — according  to  Mr.  Birkett — may  be 
recognized  :  fibrous  adenocele,  consisting  of  more  or  less  densely  com- 
pact lactiferous  ducts  (Fig.  849),  perhaps  containing  a  milky  secretion, 
and    the    growth    being   enclosed   in   a   fibrous   capsule ;    and   cystic 


Fig.  849.* 


Fig.  850.t 


adenocele,  the  cysts  proliferous  of  glandular  tissue  from  their  interior 
(Fig.  850),  and  containing  a  yellowish,  transparent,  serous  fluid,  after- 
wards greenish  or  dark  and  opaque.  The  quantity  varies  from  a  few 
drops  to  several  ounces.  Here,  the  cyst  is  equivalent  to  the  capsule 
of  the  fibrous  variety  of  adenoid  growth.  The  cyst  may  be  either 
a  new  formation,  or  result  from  the  dilatation  of  lactiferous  ducts, 
as  Sir  B.  Brodie  originally  described  their  origin  in  sero-cystic  disease 
of  the  breast.  These  two  modifications  of  cystic  adenocele  differ  in 
their  origin,  rather  than  structurally. 

Symptoms. — Adenocele  commonly  begins  as  a  small,  hard,  granular, 

*  Roy.  Coll.  Surg.  Mus.,  2779  b.     Mammary  glandular  tumour.     (J.  Birkett.) 
t  Ibid.,  2763  A,     Proliferous  cysts  in  breast.     (Dr.  Masfen.) 
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circumscribed,  and  painless  or  scarcely  tender,  nodule  or  lump ;  situ- 
ated  upon  the  surface  of  the  breast,  or  at  its  circumference,  in  its 
substance,  or  bebind  it.  When  superficial,  tbis  lump  is  isolated  and 
movable  under  tbe  skin,  being  attached  to  tbe  gland  as  a  pedunculated 
out-growth ;  but  when  imbedded  or  behind  tbe  gland,  these  characters 
are  indistinct  or  wanting.  With  an  increasing  size  of  the  growth, 
the  gland  itself  becomes  atrophied.  More  than  one  such  lump,  or 
many,  may  possibly  be  developed,  varying  in  size  from  half  an  inch  to 
two  or  three  inches.  Both  breasts  seem  equally  liable  to  this  affection, 
and  both  may  be  affected,  though  rarely. 

Cystic  adenocele  is  distinguished  by  the  tumour  having  a  nodular 
or  a  lobulated  form,  with  fluctuation,  more  or  less  perceptible,  accord- 
ing to  the  superficial  or  deep  situation  of  the  growth  ;  this  latter 
character  gradually  disappears,  as  the  cyst  or  cysts  become  solid,  in 
part  or  entirely,  owing  to  proliferous  growths  occupying  their  cavities 
more  or  less  completely.  An  exploratory  puncture  with  a  grooved 
needle  will  always  show  the  nature  of  the  fluid  within  the  cyst,  and 
then  the  amount  of  intra-cystic  solid  growth  remaining  can  be  ascer- 
tained by  handling  the  tumour.  The  fluid  is  reproduced  in  a  few 
days.  Sometimes,  when  the  cyst  is  continuous  with  a  lactiferous 
duct,  and  near  the  nipple,  the  serous  fluid  can  be  squeezed  out,  leav- 
ing the  thin-walled  cyst  empty  and  collapsed.  Cystic  adenocele  is 
a  painless  growth.  The  skin  stretching  over  the  tumour,  usually 
accommodates  itself  to  increasing  distension  without  ulceration 
ensuing;  sometimes,  however,  the  skin  becomes  inflamed,  and  sloughing, 
a  fungoid  growth  protrudes  externally,  or  a  peculiar  bleeding  ulcer 
forms,  the  edges  of  which  are  thin  and  lie  flat  upon  the  intra-capsular 
growth,  being  neither  inverted  nor  everted,  nor  adherent  thereto. 
The  ulcer  is  very  indisposed  to  heal ;  or,  having  discharged  the  serous 
contents  of  the  cyst,  the  opening  may  close  and  recur  on  several 
occasions,  until,  at  last,  the  proliferous  adenoid  growth  within  pro- 
trudes as  a  fungous  mass. 

Causes. — ]^o  age  is  exempt  from  adenocele  ;  it  may  commence 
about  puberty,  or  subsequently,  and  most  frequently  at  the  period  of 
passive  maturity  of  the  breast,  between  twenty  and  thirty  years  of 
age ;  the  cystic  variety  occurring  more  often  at  a  later  period — from 
thirty  to  fifty.  Single  women  seem  most  liable ;  and  of  married 
women,  it  occurs  more  often  in  those  who  have  borne  children,  but 
rarely  during  pregnancy.  External  injury,  as  a  blow,  is  now  and 
then,  apparently,  the  exciting  cause  of  adenocele. 

Course  and  Terminations. — Adenocele  grows  with  a  varying  rate  of 
progress  ;  the  originally  solid  and  fibrous  form  enlarges  slowly,  as  a 
chronic  tumour,  in  the  course  of  years  ;  the  cystic  form  increases 
more  rapidly  ;  and  either  variety  may  attain  a  large  or  even  enormous 
size,  and  a  weight  of  many  pounds.  The  general  health  remains 
unimpaired,  excepting  when  a  fungoid  growth  reduces  it  by  continued 
discharge.  Sometimes  the  tumour  remains  stationary,  or  enlarges 
with  sudden  rapidity,  and  occasionally  it  disappears.  After  removal, 
it  seldom  reappears ;  the  fibrous  variety  very  rarely,  the  cystic  variety 
less  unfrequently ;  and  youth  confers  a  decided  immunity  to  recur- 
rence, no  return  having  ever  been  met  with,  by  Mr.  Birkett,  when 
the  tumour  had  originated  before  thirty  years  of  age.  Recurring 
adenocele  may  alternate  from  fibrous  to  cystic,  and  a  third  tumour 
return  in  the  fibrous  form  of  growth. 
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The  diagnosis  of  adenoid  tumour  from  other  tumours  of  the  breast 
must  be  determined  by  reference  to  the  whole  of  its  j^athologj  ;  in 
respect  to  the  age  of  the  patient,  the  characters  of  the  tumour,  and 
its  vital  career.  In  relation  to  the  characters  of  syphilitic  gummy 
inastitis,  and  of  chronic  induration  of  the  mammary  gland,  adenoid 
tumour  has  already  been  considered.  The  jDoints  of  distinction 
between  adenoid  and  cancer  of  the  breast  are  most  important.  They 
are  mainly — that  adenocele  occurs  mostly  in  a  woman  under  thirty 
years  old ;  the  painless  character  of  the  hard  nodule,  even  after 
handling,  although  at  the  catamenial  period  it  may  be  somewhat 
painful;  or  in  rare  instances  it  may  be  the  seat  of  neuralgic  pain  ; 
the  absence  generally  of  any  implication  of  surrounding  parts  by 
infiltration, — as  of  the  skin,  with  retraction  of  the  nipple,  and  ulcera- 
tion of  the  integument  over  the  tumour,  and  never  any  enlargement 
of  the  axillary  or  other  neighbouring  lymphatic  glands  ;  the  general 
health  also  remaining  unaffected.  Cystic  adenocele  more  apparently 
resembles  cystic  cancer,  and  particularly  when  the  growth  has 
advanced  to  the  condition  it  occasionally  assumes — that  of  a  protruding 
fungoid  mass.  But  here,  again,  the  absence  of  pain,  of  any  con- 
tamination of  the  neighbouring  lymphatics,  and  of  constitutional 
cachexia,  are  the  turning-points  of  distinction. 

TreatTnent. — Excision  of  the  tumour  is  the  only  certain  cure.  An 
incision  is  made  over  the  lump,  laying  open  its  capsule,  and  the  growth 
is  then  easily  enucleated  with  the  handle  of  the  scalpel ;  thus  sparing 
the  mammary  gland,  and  possibly  without  cutting  it.  But  the  ex- 
tirpation of  a  single  tumour  will  bardly  be  judicious,  unless  it  be 
growing  rapidly  as  a  cystic  adenocele,- — seeing  that  very  probably 
there  are  other  smaller  adenoid  tumours  in  the  breast,  which  con- 
tinuing to  grow,  become  perceptible,  or  that  similar  growths  will  be 
produced  subsequently.  The  removal  of  a  large  tumour  may  neces- 
sitate excision  of  the  gland  as  well.  Not  only  is  the  recurrence  of 
an  ordinary  non-cystic  adenoma  very  uncommon,  but  the  result  of 
operation  in  relation  to  life  is  generally  successful.  After  fifty 
operations,  Velpeau  lost  not  one  patient.  Two  deaths  occuiTed  in 
Lebert's  experience,  one  from  pneumonia,  thie  other  from  erysipelas — 
an  accidental  cause.  The  absorption  of  an  adenoid  tumour  is  said  to 
have  happened  in  rare  instances,  or  under  the  influence  of  local 
applications  or  general  treatment.  Thus,  the  preparations  of  iodine 
and  of  bromine,  in  the  form  of  ointment  and  taken  internally,  have 
been  recommended,  as  having  some  effect.  Mr.  Ure — an  accurate 
therapeutic  observer — recommends  the  bichloride  of  mercury,  in  doses 
from  the  sixteenth  to  the  eighth  of  a  grain,  and  also  the  tribasic 
phosphate  of  soda,  in  half-drachm  doses.  Compression,  by  means 
of  Arnott's  slack  air-cushion,  is  said  to  have  proved  especially  service- 
able, in  promoting  absorption.  But  it  must  be  doubtful  whether  the 
supposed  absorption,  in  some  cases,  of  an  adenoid  tumour — as  a  new 
growth — may  not  have  been  instances  of  lobular  induration  of  the 
mammary  gland,  which  has  been  thus  removed.  I  have  never  seen 
a  siiper-mammary  adenocele  absorbed ;  here,  the  tumour  being  free 
from  surrounding  gland-tissue,  its  changes  can  be  watched  more 
clearly. 

(2.)   Sarcomatous  Tumours. — The  generic  term  Sarcoma  is  as  am- 
biguous in  its  relation  to  tumours  of  the  breast,  as  to  those  which  occur 
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in  other  parts  of  the  body.  Taking  this  term  in  the  modern  acceptation 
hj  pathologists,  it  includes  all  tumours  which,  in  respect  to  their  struc 
ture,  represent  or  resemble  developmental  conditions  of  connective- 
tissue  elements ;  as  consisting  of  round  cells,  or  assuming  a  spindle- 
shape,  inthe  form  of  fibre-cells,  or  of  large  giant-cells,  with  filiform  pro- 
longations, and  containing  many  nuclei.  Thus  may  be  distinguished 
principally,  small  round-celled  sarcoma;  spindle-celled  sarcoma,  as  re- 
current fibroid  tumour ;  and  giant-celled  sarcoma,  as  myeloid  tumour. 
Sometimes  these  forms  of  elemental  structure  are  combined,  consti- 
tuting mixed  sarcoma.  This  varied  condition  of  structure  is  associated 
with  a  more  or  less  remarkable  vital  activity  of  growth ;  and  the  ex- 
tirpation of  any  sarcomatous  tumour  is  apt  to  be  followed  by  its 
return  in  situ,  even  after  repeated  removal  ; — they  are  rapid-growing 
and  recurrent  tumours. 

Sarcomatous  tumours  of  the  breast, — consisting  of  round  or  spindle 
cells,  with  perhaps  some  giant-cells,  differ  in  their  physical  characters. 
The  tumour  may  be  circumscribed  or  diffused.  The  former  is  usually 
seated  upon  the  surface  or  the  circumference  of  the  gland ;  the  latter, 
within  the  subst<ance  of  the  organ,  and  may  contain  cysts,  as  a  cystic 
sarcoma.  Of  different  consistence,  the  circumscribed  form  is  generally 
firm  or  hard ;  the  diffused  is  soft,  or  perhaps  somewhat  fluctuating. 
Their  rate  of  growth,  however,  is  even  more  sig'nificant ;  hard  sarcoma 
increasing  rather  slowly,  the  tumour  remains  of  smaller  size ;  while 
the  soft,  and  diffused,  sarcoma  grows  rapidly,  and  thus  often  attains 
to  an  enormous  bulk  in  a  short  period, — with  probably  some  enlarge- 
ment of  the  subcutaneous  veins  of  the  breast.  But  both  forms  of 
mammary  sarcomatous  tumour  are  painless,  and  after  handling  remain 
quiescent ;  they  enlarge  without  tending  to  adhesion  of  the  integu- 
ment, and  ulceration;  without  affecting  the  lymphatic  glands,  and 
leading  to  any  constitutional  cachexia.  Hai'd  sarcoma  of  the  breast 
may  thus  be  distinguished  from  adenoma  and  from  scirrhous  cancer; 
and  soft  sarcoma  more  especially  diagnosed  from  encephaloid. 

No  period  of  life  is  free  from  the  liability  to  mammary  sarcoma  ; 
uterine  activity,  however,  seems  to  beget  a  tendency,  as  the  disease 
occurs  more  often  in  married  women.  But,  the  harder  and  slower- 
growing  sarcomatous  tumour  of  the  breast — commencing  perhaps 
dur-ing  pregnancy — is  produced  most  frequently  between  twenty  and 
thirty  years  of  age  ;  whereas,  the  soft  sarcoma,  and  of  far  more  active 
growth,  is  most  commonly  met  with  at  the  decline  of  uterine  life,  in 
mid-age. 

The  treatment  of  mammary  sarcoma  is  none  other  than  extirpation 
by  the  knife,  and  at  the  earliest  period.  Eecurrence  often  takes  place, 
but  the  disease  may  at  length  lose  its  reproductive  power,  after  re- 
peated removal;  on  the  other  hand,  at  a  later  period,  the  growth  is 
more  apt  to  return  again  and  again,  and  may  at  length  prove  fatal. 

(3.)  Fibrous  Tumour  of  the  breast  is  described  by  some  authors, 
and  also  its  recurrent  fibroid  variety, ^which  is  placed  in  the  group 
of  sarcomatous  tumours.  Both  these  growths  are  rare  ;  but  the  speci- 
men here  represented  in  section  (Fig.  851)  would  seem  to  be  a 
genuine  fibrous  tumour  in  the  mammary  gland.  Probably,  some  such 
tumours  have  been  fibrous  adenocele.  Their  pathology  and  treatment 
by  excision  requires  no  special  notice. 

Neuroma  is   occasionally    developed  on  the   cutaneous  nerve-fila- 
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Fig.  851.* 


ments,  or  on  those  within  the  substance  of  the  breast.    It,  also,  presents 
notbing  peculiar  in  connection  -with  this  particular  organ,  Avhether 

as  to  its  pathology  or  i-enaoval  by  opera- 
tion. 

(4.)  Fatty  Tumour,  as  a  new  gro-wtb, 
has  been  found  on  the  breast,  within  the 
gland,  or  behind  it ;  a  condition  distinct 
from  fatty  hypertrophy  of  the  breast, 
which  is  simply  an  overgroAvth  of  the 
fat  surrounding  the  gland.  The  diagnosis 
will  always  be  difficult,  but  removal  of 
the  mass  is  the  only  cure. 

Remarkable  cases  are  recorded.  Sir 
A.  Cooper  removed  a  tumour  of  more 
than  fourteen  pounds  weight;  Sir  B. 
Brodie  relates  another  case  in  his  "Lectures  on  Pathology  and  Sur- 
gery;" Warren  excised  a  tumoiu*  of  eight  pounds ;  and  Mr.  Roper,  of 
Croydon,  sent  to  the  Museum  of  Guy's  Hospital  (prep.  2300*")  a  fatty 
tumour,  measuring  twenty-three  inches  around  its  largest  circum- 
ference, which  had  been  growing  in  the  side  of  the  mammary  gland 
for  fifty-eight  years  ;  it  was  first  noticed  by  the  woman  in  her  thirtieth 
year,  and  she  died  with  it  at  the  age  of  eighty-seven  yeai-s.  In  the 
centre  of  the  mass  there  was  an  ii-regularly  shaped  piece  of  bone. 

(5.)  Cartilaginous  and  osteoid  tcjiours  are  extremely  uncommon. 
Their  firm,  lobulated  character  is  similar  to  that  of  such  tumours  in 
other  parts  ;  and  the  treatment  is  excision. 

Sir  A.  Cooper  relates  an  instance  of  tumour,  partly  resembling  the 
cartilage  of  a  young  subject,  and  partly  ossific,  which  had  been  grow- 
ing in  the  breast  of  a  woman  for  fourteen  years  ;  her  age  being  thirty- 
two.  Professor  J.  Miiller  also  notices  an  instance  of  cai'tilaginous 
tumour  in  the  mammary  gland ;  while  he  adds  three  other  cases  of 
this  species  of  growth, — in  one  the  parotid  gland  was  the  seat,  and  in 
two,  the  testicle. 

(6.)  Cysts,  and  Cystic  Tumours. — Cysts — single  or  unilocular,  and 
multiple  or  compound,  and  having  various  fluid  or  solid  contents, — as 

proliferous  cysts — are  severally  liable  to 
form  in  the  mammary  gland  ;  or  they  may 
be  associated  with,  and  imbedded  in,  other 
species  of  new  growth,  —  constituting 
cystic  tumours,  and  of  different  kinds,  as 
cystic  adenocele  and  cystic  cancers. 

The  origin,  of  these  cysts,  and  their 
contents,  are  the  principal  grounds  of 
pathological  distinction. 

(a.)  Sero-cysts. — Single  or  multiple, 
thin-walled,  and  containing  a  clear,  colour- 
less, or  pale  yellow  fluid,  of  serous  charac- 
ter and  never  tenacious.  No  coagulation 
is  caused  either  by  heat  or  nitric  acid. 
These  cysts  originate  either  as  new  formations,  or  possibly  from  dila- 

*  Koy.  Coll.  Surg.  Mus.,  2776  a.     Fibrous  tumoar  of  the  breast.     (Sir  Stephen 
Hammick.) 

t  Ibid.,  2759  A,     Cystic  tumour  of  breast.     (Sir  W.  Fergusson.) 
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tation  of  lactiferous  ducts  (Fig.  852),  with  whicb.  they  may  communi- 
cate, or  appear  as  pei^fectly  closed  and  independent  cysts.  Ultimately, 
a  small  ulcerated  opening  may  take  place,  discharging  the  serous  fluid  ; 
the  cyst  flattens  and  may  disappear,  or  reopen.  Serous  cysts  occur  in 
women  of  middle  age— in  a  passive  state  of  the  gland. 

(b.)  Sometimes,  sanguineous  cysts  form  in  the  mammary  gland, 
containing  blood,  or  changed  into  a  reddish-brown,  grumous  fluid. 
Such  cysts — Velpeau  states — have  been  found  completely  isolated,  or 
continuous  with  lactiferous  diicts  or  with  veins  in  the  gland.  They 
may  have  arisen  from  contusion  of  the  breast. 

(c.)  Duct  cysts, —  perfectly  closed  or  communicating  with  a  duct,  and 
containing  mucoid  secretion ;  hence  named  also  mucous  cysts  of  the 
breast.  This  mucoid  secretion  sometimes  oozes  from  the  nipple,  or 
may  be  pressed  out  of  the  cyst.  The  contents  are  characteristic ;  the 
mucus  being  thick  and  viscid,  of  a  yellowish-green  or  brownish  colour ; 
or  more  fluid  and  having  a  reddish,  brown,  or  even  a  black  tint,  from 
blood-staining.  Thus,  the  cyst  enlarging  and  becoming  prominent, 
the  colour  of  its  contents  is  transmitted  through  the  stretched  integu- 
ment, which  appears  discoloured,  as  if  perhaps  fi*om  inflammation. 
Ulceration  ensuing,  the  mucoid  matter  is  discharged.  Several  mucoid 
cysts  often  co-exist  in  the  breast,  and  when  of  small  size,  are  seated 
chiefly  towards  the  circumference  of  the  gland  or  deep  in  its  substance. 
They  are  found  commonly  in  women  of  about  middle  age,  and  especially 
in  those  who  have  borne  children.  But,  single  and  barren  women,  who 
have  never  suckled,  are  liable  to  these  cysts. 

(d.)  Oalactocele  or  milk  cysts, — produced  by  dilatation  of  a  lac- 
tiferous duct  or  its  sinus  from  obstruction,  or  by  rupture  of  the  duct, 
and  escape  of  the  milk  into  the  surrounding  connective  tissue.  As 
a  cyst- formation  incident  to  suckling,  and  occurring,  therefore,  only 
during  the  period  of  lactation,  it  is  rather  a  rare  affection.  The  little 
lacteal  tumour — appearing  sometimes  as  an  oblong,  fluctuating  tube, 
near  the  nipple — naay  enlarge  perceptibly  every  time  the  infant  sucks, 
and  thus  increase  rapidly ;  or  it  may  remain  almost  stationary.  The 
serum  of  the  milk  accumulated  undergoes  absorption,  while  the  more 
solid  fatty  matter  and  earthy  salts  are  deposited,  causing  the  swelling 
to  decrease,  and  become  firmer  or  quite  hard,  unlike  a  cyst-wall ;  or 
the  deposit  may  take  the  form  of  a  lacteal  calculus. 

(e.)  Sebaceous  cysts  are  very  rarely  found  within  the  substance 
of  the  mammary  gland  ;  but  as  the  contents  of  such  a  cyst  bears 
some  resemblance  to  the  inspissated  milk  of  a  galactocele,  the 
difference  between  these  cyst-formations  is  worthy  of  notice.  The 
sebaceous  matter  is  a  creamy  fluid,  of  a  yellowish  or  greyish-blue 
colour,  with  glistening  white  particles  of  cholesterine.  It  consists  of 
fat  globules,  scaly  epithelium,  and  some  cholesterine.  The  cyst  having 
originated  in  the  cutaneous  surface  of  the  breast,  must  have  deepened 
into  the  mammary  gland,  and  may  even  get  partly  behind  it.  Mam- 
maiy  sebaceous  cysts  have  occurred  within  the  experience  of  M. 
Guyot,  Arnott,  and  Lawrence,  who  removed  a  cyst  of  this  kind,  which 
was  examined  by  Paget,  and  is  preserved  in  the  Museum  of  St 
Bartholomew's  Hospital. 

(/.)  Hydatid  cysts  are  occasionally  met  with  in  the  breast.  Mr. 
Birkett  verified  two  such  cases  ;  one  in  the  practice  of  Mr.  B.  Cooper, 
and  the  other  in  that  of  Mr.  Cooper  Forster.     Another  instance  is 
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recorded  by  Mr.  Mitchell  Henry,  as  having  occurred  in  a  woman 
twenty-eight  years  of  age,  and  whose  bx'east  had  been  thus  affected  for 
a  period  of  five  years. 

Symptoms. — Certain  characters  are  common  to  all  cysts  and  cystic 
tumours  in  the  breast.  A  single  cyst  presents  a  globular  tumour, 
having  an  elastic  tension  or  fluctuation;  more  or  less  perceptible  accord- 
ing to  the  superficial  or  deep  situation  of  the  cyst,  and  the  thickness 
of  its  walls.  Multiple  or  compound  cysts  form  an  irregularly  lobulated 
tumour,  otherwise  having  the  consistence  of  a  single  cyst.  Cystic 
tumour  resembles  either  of  these  conditions,  in  proportion  to  the  cystic 
nature  of  the  tumour;  but  associated  also  with  a  solid  mass,  bedding 
or  enclosing  the  cyst  or  cysts. 

Cysts  are  not  essentially  painful ;  they  may  become  tender  owing 
to  inflammatory  action,  or  in  nervous  subjects.  The  skin  is  unaffected, 
excepting  in  the  fungating  tumour  of  proliferous  cysts  ;  and  then  the 
neiglabouring  lymphatic  glands  remain  uncontaminated,  and  the  general 
health  is  unreduced  by  any  cachectic  blood-condition.  By  these  two 
particulars  at  least,  cysts  and  cystic  tumours,  in  common  with  all  other 
non-malignant  growths,  are  distinguished  from  Cancer.  In  all  doubt- 
ful cases,  and  many  will  be  dubious,  the  diagnosis  should  be  determined 
by  an  exploring  puncture  and  examination  of  the  exuded  cyst- contents, 
before  resorting  to  any  curative  operation.  Hydatid  cysts  are  dis- 
tinguished bv  the  presence  of  echinococci — a  species  of  parasite  (Vol.  I. 
Chap.  II.). 

Treatmext. — Absorption  of  the  contents  of  a  cyst  can  sometimes  be 
effected  by  the  mere  application  of  stimulating  embi'ocations.  Sir  B. 
Brodie  recommends,  as  having  proved  successful,  a  lotion  consisting  of 
equal  parts  of  camphorated  spirit  and  weak  spirit,  with  about  one- 
third  of  liquor  plumbi.  This  must  be  applied  on  a  piece  of  flannel, 
once  folded,  over  the  tumour,  and  renewed  six  or  eight  times  in  the 
day  and  night  until  the  skin  becomes  inflamed  ;  then  desisting  for  two 
or  three  days,  and  again  using  it.  Three  or  four  weeks  or  some  months 
elapse  before  a  cure  is  thus  effected.  On  the  same  principle,  iodine 
paint  or  blistering  may  be  curative.  Puncturing  the  cyst,  followed  by 
pressure,  may  obliterate  the  cavity  by  adhesive  inflammation ;  or  the 
introduction  of  a  tent  of  lint  will  induce  suppuration,  and  granulation 
from  the  bottom.  Excision,  by  carefully  dissecting  out  the  cyst,  is  not 
unfrequently  the  best  or  only  method  of  treatment ;  or  it  may  be 
necessary  to  remove  the  gland,  partially  or  wholly.  Partial  excision 
of  the  gland  is  apt  to  favour  a  recurrence  of  the  cystic  gTowth,  in  the 
remaining  portion  of  the  organ  ;  but  its  entire  removal  is  occasionally 
succeeded  by  cystic  disease,  or  perhaps  a  cancerous  affection  of  the 
cicatrix.  Hydatid  cysts,  when  completely  extirpated,  are  not  apt  to 
return. 

(7.)  Caxcer. — The  breast  is  peculiarly  liable  to  be  the  seat  of  pri- 
mary cancer :  scirrhus,  very  commonly ;  encephaloid,  occasionally  ; 
colloid,  rarely. 

The  disease  appears  either  in  the  form  of  an  infiltrating  gi-owth, 
or  as  a  circumscribed  or  tuberous  growth  ;  or,  it  may  be  cystiform, 
associated  with  a  cyst  or  cysts. 

I.  Scirrhus.— The  descriptions  usually  given  in  surgical  works  of  the 
pathology  and  diagnostic  characters  of  Scirrhous  Cancer  are  mainly 
taken  from  scirrhus  of  the  breast,  it  being  the  most  typical  illustration 
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Fig.  853.* 


of  this  species  of  Cancer.  As  sucb,  the  general  pathology  of  Cancer 
may  be  adTantageonsly  referred  to,  in  Vol.  I.  Part  I. ;  while  the  more 
specially  important  features  only  of  the  disease,  as  affecting  the  breast, 
will  here  be  noticed. 

It  may  appear  in  the  form  of  an  intra-mammary  tumour,  or  as 
infiltrating  the  whole  organ,  or  upon  its  surface  or  circumference  ;  or 
as  affecting  the  nipple,  or  the  skin.  Commencing,  commonly,  as  a 
circumscribed  tumour,  or  lump,  of  small  size,  about  that  of  a  Spanish 
nut,  hard  and  movable ;  it  occasions  little  or  no  pain,  and  may  remain 
unnoticed,  or  is  discovered  by  the  patient,  perchance,  in  washing  her 
bosom  or  in  dressing.  It  is  seated  usually  in  the  axillary  aspect  of 
the  gland ;  and  the  left  breast  is  more  often  affected.  Increasing  in 
size  slowly,  this  nodule  acquires  a  granular  or  finely  and  sharply 
tuberculated  character, — feeling  knotty;  and  it  gradually  becomes 
more  and  more  fixed, — not  moving,  or  rolling,  freely  under  the  finger, 
as  the  nodule  is  seated  within  the  substance  or  lies  on  the  surface  of 
the  gland.  From  the  remarkable  hardness  of  the  nodule,  in  this  more 
advanced  state  it  is  aptly  named  scirrhous,  and  is  popularly  called 
stone-cancer.  An  intra-mammary  tumour  displacing  the  surrounding 
gland-tissue,  its  development  is  attended  with  a  proportionate  enlarge- 
ment of  the  organ,  more  visible  in  a  thin-breasted,  woman.  In  an 
advanced  stage  of  circumscribed  cancer-growth,  the  unaffected  por- 
tion of  the  gland  may  become  atrophied,  and  thus  the  organ  is 
reduced  in  size  ;  the  breast — containing 
this  tumour — being  perhaps  smaller 
than  that  on  the  opposite  side  (Fig. 
853).  ^ciwhoMs,  infiltration  oit]ie  gland 
commences  as  a  diffused  mass,  and  often 
of  a  somewhat  square  shape  ;  hard  and 
irregular,  and  less  movable  when  deep 
seated  than  when  superficial.  The  pro- 
gressive infiltration  of  the  gland-tissue 
may  be  unattended  with  any  marked 
enlargement  of  the  organ,  especially 
when  the  interstitially  diffused  mass  is 
central  and  of  partial  extent.  Ulti- 
mately, contraction  supersedes  the  in- 
filtration, the  gland  becomes  reduced  in 

size,  and  the  cancerous  portion  shrinks  into  a  small,  hard  lump, — 
like  circumscribed  or  tuberiform  scirrhus. 

Cysts  are  liable  to  form  in  connection  with  the  scirrhous  growth, 
constituting  a  cystic  cancerous  tumour ;  which  is  thus  rendered  more 
irregularly  lobulated,  and  partly  solid,  partly  fluctuating  more  or  less 
perceptibly,  under  pressure  with  the  fingers. 

The  surrounding  parts  become  involved,  and  generally  the  tumour 
is  the  seat  of  pain,  perhaps  severe  ;  and  which  is  variously  described  by 
patients,  as  dull  and  aching,  shooting  or  stabbing,  burning,  etc.  These 
terms  express  the  different  kind  and  degree  of  pain  experienced  as  the 
tumour  progresses  to  ulceration  ;  the  burning  or  scalding  sensation 
supervening  after  the  lancinating  or  the  heavy  pains  in  the  earlier 
stage  of  the  disease.  But  usually  during  the  first  year,  at  least, 
scirrhous  cancer  of  the  breast  is  painless,  except  perhaps  there  may  be 
*  Eoy.  Coll.   Surg.  Mus.,  2791  A.    Scirrhous  cancer  i«  the  ma?e  breast.  (J.Hilton.) 
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slight  twinges  occasional!}',  or  after  handling  the  tumour ;  subse- 
quently the  pain — having  the  varying  characters  mentioned — is  aggra- 
vated in  proportion  to  the  rapidity  of  growth,  or  during  any  attack  of 
inflammation   or   sloughing.     The   gland   acquires    adhesion    to    the 

pectoral  muscle,  and  to 
the  skin  over  the  tu- 
mour, —  generally  at 
some  part  where  the 
tumour  has  become 
slightly  prominent. 
This  adhesion,  result- 
ing from  progressive 
infiltration,  occurs 

sooner,  and  to  a  greater 
extent,  in  the  diffused 
form  of  scirrhus.  The 
integument  gets  bound 
down  with  some  dim- 
pling or  puckering 
(Fig.  854),andacquires 
a  brawny  character,  a 
reddish  or  gi^eyish  tint, 
and  a  glazed  or  greasy 
look,  with  the  pores 
enlarged — a  very  dia- 
gnostic appearance  ; 
the  nipple  is  often  drawn  in  by  the  adherent  and  contracting  gland — 
presenting  the  appearance  of  retracted  nipple.  It  betokens  the  infil- 
trating or  diffused  form  of  sciiThus,  and  especi- 
ally when  central  in  the  gland.  (See  Fig.  854.) 
But  this  condition  is  not  peculiar  to  cancer. 
Sometimes,  the  nipple  having  been  retracted, 
becomes  more  prominent  and  fuller  than  before, 
as  the  result  of  progressive  infiltration,  invading 
the  nipple.  A  sanguineous  discharge  from  the 
nipple  occurs  in  some  cases,  and  as  an  early 
symptom,  when  the  lactiferous  ducts  are  in- 
volved ;  but  this,  as  well  as  retraction  of  the 
nipple,  is  not  pathognomonic  of  cancer-growth 
in  the  gland.  Other  significant  changes  ensue. 
Reddish-brown  discolouration  of  the  integu- 
ment, at  some  tightly  adherent  part,  is  followed 
by  the  formation  of  a  crack  or  fissure,  which 
scabs  over,  while  ulceration  proceeds  underneath 
the  scab.  Scirrhous  ulcer  is  at  length  formed, 
having  the  ordinary  characteristic  appearances ;  hard,  thickened,  and 
everted  edges,  around  an  irregular  chasm  (Fig.  855  ;  see  also  Fig.  66, 
Vol.  I.),  the  surface  of  which  has  a  greyish-green  colour,  or  sometimes 

*  Royal  Free  Hospital.     (Author.) 

t  Eo^^  Coll.  Surg.  Mus.,  2792.  Scirrhous  cancer  of  breast;  showing  deeply 
retracted  nipple,  with  adhesion  of  the  sarrounding  skin  ;  circumferential  ulceration, 
invading  the  pectoral  muscle;  and  the  mass  had  become  adherent  to  the  ribs. 
(Sir  A.  Cooper.) 


Fig.  855.t 
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a  violet  tint,  and  discharges  foul  purulent  matter,  having  the  peculiar, 
musty,  sickening  smell  of  cancer.  Or,  instead  of  commencing  in  the 
adherent  integument,  and  getting  deeper,  ulceration  may  rarely  begin  in 
the  substance  of  the  tumour,  by  softening  and  disintegration,  and  thus 
come  to  the  surface  with  discharge.  In  either  way,  an  ulcer  is  formed  ; 
but,  while  a  superficial  ulcer  has  no  specific  characters,  the  deep  cavity 
presents  a  scirrhous  ulcer ;  and  around  which  scirrhous  tubercles  are 
apt  to  spring  up.  This  ulcer  may  remain  nearly  stationary  for  months 
or  years  ;  or  increase  rapidly  by  sloughing;  or  throw  up  large  fungous 
granulations  and  heal  by  an  imperfect  cicatrization.  Sometimes, 
ulceration  having  commenced  in  the  integument,  the  cancer,  instead 
of  perishing  as  the  ulcer  deepens,  continues  to  grow,  and  protrudes  to 
some  extent,  as  a  hard  fungoid  mass,  exuding  a  serous  fluid  or  a  sanious 
pus,  of  cancerous  odour.  The  ordinary  appearances  may  be  varied, 
occasionally,  by  attacks  of  acute  inflammation,  haemorrhages  from  the 
ulcerating  surface,  or  oedema  consequent  on  obstruction  of  the  veins  or 
the  lymphatics.  The  axillary  lymphatic  glands  sooner  or  later  become 
enlarged  and  indurated,  or  assume  the  form  of  an  agglomerated  bunch, 
adhesion  takes  place,  and  they  undergo  the  further  course  of  breast- 
cancer — more  rapidly,  in  some  cases,  than  the  mammary  tumour.  In 
an  advanced  and  extreme  state  of  the  disease,  the  mammary  gland  and 
axillary  glands  form  almost  one  continuous  matted  and  adherent  mass, 
extending  through  the  cellular  texture  and  the  lymphatics  ;  while  the 
skin  of  the  breast  and  axilla,  or  around  the  chest,  presents  a  sort  of 
coriaceous,  thick,  reddish,  leathery  cuirass — the  cancer  en  cuirasse  of 
French  authors —  and  which  is  accompanied  with  much  oedema  of  the 
arm.  This  condition  of  integumentary  scirrhus  results  from  the 
infiltrating  form  of  the  mammary  disease  ;  or  it  may  occur,  rarely, 
as  a  primary  affection.  Velpeau  describes  two  varieties  :  in  one,  a 
single  plate  of  integument  appears,  which  is  hard  and  rough,  thickened 
and  stiff,  of  a  grey  or  reddish  tint,  looking  as  if  a  piece  of  stiff  leather 
had  taken  the  place  of  the  natural  skin ;  in  the  other  variety,  there 
are  several  plates,  of  small  size,  and  as  if  disseminated,  but  having 
similar  characters.  These  two  varieties  almost  always  co-exist,  or 
soon  become  confused  ;  a  single  plate,  of  some  size,  is  often  beset  with 
a  multitude  of  small  disks,  which  join  as  the  cutaneous  infiltration 
extends.  The  supra-clavicular  and  ceiwical  glands  may  also  be 
implicated. 

During  the  course  of  the  disease,  con.stitutional  cachexia  sets  in, 
usually,  when  the  cancer  begins  to  acquire  adhesions,  particularly  to 
the  skin  ;  and  both  the  local  and  the  constitutional  infection  then  pro- 
ceed almost  paHpassM. 

The  deeper  parts,  and  remote  organs,  may  ultimately  become  the 
seat  of  secondary  cancer.  The  ribs  and  intercostal  muscles  are  affected 
more  by  the  direct  infiltration  of  cancer,  giving  rise  to  pleurisy, 
dyspnoea,  and  hydrothorax  ;  but  cancer  may  appear  in  the  lungs,  or  in 
the  bones,  and  result  in  fracture,  or  in  the  liver  or  uterus,  and  possibly 
escape  detection  during  life.  Exhaustion,  consequent  on  prolonged 
discharge  and  the  constitutional  infection,  is  perhaps  the  most  frequent 
cause  of  death. 

Scirrhus  commencing  in  the  sJcin  of  the  breast,  appears  in  the 
nipple,  or  as  a  tubercle,  situated  usually  towards  the  axillary  border  of 
the  breast.    Spreading  inwards  to  the  gland,  the  course  of  the  disease 
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is  tlie  same,  but  it  probably  will  have  a  more  restricted  range.  Some- 
times, integumentary  cancer  appears  as  above  described.  Commencing 
as  a  marbling  or  mottling  of  the  skin  over  the  breast  or  chest,  of  a 
greyish  or  yellow-red  colour,  it  might  seem  to  be  the  common  cuta- 
neous exanthem  of  syphilis  ;  but  the  discolouration  gets  fixed- — not 
disappearing  under  pressure,  and  the  patches  of  skin  become  hardened 
and  thickened,  forming  plates,  somewhat  raised  or  depressed  and 
retracted,  of  increasing  extent,  which  coalesce,  and  may  form  a  cuirass. 
The  respiration  is  greatly  embarrassed  by  this  unyielding  breast- 
plate, and  as  the  usual  stabbing,  burning,  or  other  pain  of  cancer  sets 
in,  the  patient's  sufferings  are  excruciating-.  At  length,  softening  and 
ulceration  takes  place  at  various  points,  followed  perhaps  by  the  out- 
growth of  scirrhus  nodules  around  the  ulcers,  and  death  ensues,  both 
from  asphyxia  and  exhaustion.  Velpeau  often  met  Avith  the  diffused 
form  of  mammary  scirrhus  consequent  on  the  deepening  infiltration 
of  this  integumentary  scirrhus. 

In  rare  instances,  scirrhus  of  the  breast  undergoes  arrest  of  develop- 
ment, and  the  tumour  withers  or  becomes  atrophied ;  and  sometimes 
an  ulcerated  cancer  may  cicatrize  and  remain  healed.  But  it  is  ex- 
tremely doubtful  whether  there  is  a  single  instance  of  permanent 
recovery. 

Breast  cancer  is  occasionally  bilateral  (Fig.  63,  Yol.  I.)  ;  but  the 
disease  is  always  consecutive  in  the  two  organs ;  and  both  cancer- 
growths  may  be  connected  by  indurated  lymphatics,  or  a'chain  of  small 
cutaneous  scirrhi.     (Walshe.) 

Structioral  Conditions. — The  section  of  scirrhus  cancer  of  the 
breast  presents  a  different  appearance  in  the  circumscribed  and  the 
diffused  forms  of  this  growth.  Their  peculiar  charactei\s  are  im- 
portant, as  exhibiting  the  pathology  of  scirrhus  in  its  typical  con- 
ditions and  progressive  changes  ;  thus  also  verifying  the  diagnosis. 

In  circumscribed  scirrhus,  a  section  of  the  mammary  gland  presents 
an  intra-glandular  tumour, — unless  when  occasionally  seated  upon  the 
surface  of  the  organ.  This  tumour  is  more  or  less  distinctly  eucapsuled ; 
or  it  may  have  broken  through  its  capsule,  and  spi-ead  into  a  mass  of 
irregular  shape,  passing  between  the  lobules  of  the  gland.  Sometimes, 
a  number  of  small,  disseminated  tubeHform  growths  are  seen,  and 
perhaps  in  the  condition  of  coalescing  into  a  single  growth.  The  cir- 
cumscribed tumour,  seated  within  the  substance  of  the  gland,  displaces 
the  surrounding  portion  of  its  texture,  with  a  corresponding  enlarge- 
ment of  the  organ ;  but  in  an  advanced  stage  of  the  disease,  the 
gland-tissue  around  may  have  atrophied,  and  thus  the  organ  will  be 
reduced  in  size, — although  including  the  cancer-tumour.  This  con- 
dition, therefore,  is  not  the  result  of  contraction.  The  divided  surface 
of  the  tumour  contrasts  with  that  of  the  surrounding  gland-tissue; 
the  one  having  cut  with  a  peculiarly  crisp  or  creaking  sensation,  is  re- 
markably firm  or  hard ;  the  surface  has  an  opaque,  bluish- white, 
greyish,  or  fawn  colour,  a  thin  slice  being  transparent;  a  more  or 
less  amount  of  fibrous  stroma — the  fibro-cellular  septa  of  the  gland — 
traverses  the  cancer-substance,  and  spots  of  an  opaque  yellow  colour 
may  be  interspersed,  as  the  result  of  fatty  degeneration  of  the  cancer 
here  and  there.  On  compressing  the  tumour  laterally,  the  cut  surface 
yields  a  sparing  quantity  of  cancer-juice, — as  a  thin  yellowish  serous 
fluid,  or  a  thick  gruel-like  matter,  exuding  partly  from  the  lactiferous 
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ducts.  This  fluid,  is  found  to  contain  tlie  nucleated  cancer-cells,  when 
examined  with  the  microscope.  After  exposure,  the  section-surface 
of  the  tumour  assumes  a  concave  aspect  from  contraction  of  the 
fibroid  stroma  ;  the  surface  thus  becoming  more  unlike  that  of  any 
other  tumonr,  which  would  remain  level,  or  gets  slightly  convex  at 
its  margin. 

Diffused  scirrhus  of  the  mamma  exhibits,  on  section,  various 
appearances,  as,  in  different  stages  of  the  disease,  the  gland-tissue  is 
gradually  substituted  by  the  interstitial  cancer-gTowth.  The  infiltra- 
tion may  be  limited  to  a  portion  of  the  gland,  one  or  two  lobes  only 
being  affected,  or  it  may  pervade  the  whole  organ;  and  the  disease 
may  be  found  in  its  different  degrees  of  infiltration,  at  different  parts, 
especially  when  unlimited.  In  the  earliest  condition,  the  gland-tissue 
retains  almost  its  finely  lobulatedor  granular  appearance,  and  pinkish 
cream  colour,  varied  by  small  lobules  of  yellow  fat ;  but  the  texture 
is  more  condensed  and  harder, — ha^ang  the  consistence  of  chronic  in- 
duration, for  which  state  this  incipient  infiltration  of  scirrhus  might 
be  mistaken.  Suisequently,  an  indistinct  lobulation  or  streaked  ap- 
pearance of  ducts  only  remains,  and  the  mass  has  assumed  a  greyish 
tint,  with  a  yet  harder  and  more  compact  texture.  Lastly,  the  gland- 
tissue  having  become  obliterated  by  the  progressive  cancerous  infiltra- 
tion, the  cut  surface  of  this  mass  has  lost  any  resemblance  to  a  section 
of  the  healthy  breast ;  so  complete  is  the  substitution  and  transformed 
appearance,  that  tbe  cancer-structure  seems  to  be  no  longer  deposited 
between  the  lobules  and  ducts  of  the  gland,  but  remnants  of  the  latter 
— just  the  trace  of  a  few  ducts  only — are  interspersed  in  otherwise  pure 
scirrhous  cancer.  This  condition,  as  the  result  of  diffused  infiltra- 
tion, has  the  characters  of  the  circumscribed  form  of  scirrhus.  But 
it  is  attended  with  marked  contraction  of  the  surrounding  portion  of 
the  gland,  as  well  as  of  the  mass  itself,  which  often  corresponds  in 
situation  to  an  adherent  and  puckered  portion  of  the  overlying  in- 
tegument ;  and  thus  the  mass,  having  been  an  infiltration  of  perhaps 
nearly  the  whole  gland,  has  now  become  reduced  in  size  and  hardness 
to  that  of  a  small  stone, — like  a  circumscribed  or  tuberiform  scin-hus, 
yet  not  encapsuled. 

The  section  of  cystic  mammary  scirrhus  has  no  peculiar  characters 
beyond  those  of  cysts  seated  within  the  substance  of  the  tumour; 
others  may  have  formed  in  the  surrounding  portion  of  the  gland,  quite 
apart  from  the  cancer-growth.  The  latter  are  in  no  sense  cancerous, 
in  situation  or  production  ;  they  represent  dilatations  of  the  lactifer- 
ous ducts,  from  which  they  are  formed.  Cancer-cysts  originate  in,  and 
from,  cancer-growth,  by  erring'  development  of  their  elemental  cells. 
Some  sucb  cysts  are  barren,  others  proliferous  of  cancer-growth  from 
their  interior.  They  are  fully  described  in  the  general  history  of 
Cancer. 

2.  JEncephaloid  begins  either  in  the  substance  of  the  gland,  or 
occasionally  in  the  immediate  neighbourhood.  It  appears  as  a 
circumscribed,  globular  tumour,  of  soft  consistence,  rather  largely 
lobulated,  or  feeling  like  a  conglomeration  of  small,  softish  balls,  and 
rapidly  increasing  in  size.  The  skin  is  distended  before  the  enlarging 
growth,  and  does  not  so  readily  become  adherent,  but  presents  a  largely 
open  network  of  veins.  By  its  physical  characters,  the  tumour  might 
be  mistaken  for  compound  cysts  ;  in  that  case,  however,  the  skin  retains 
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a  passive  appearance.  Sometimes  the  integument  soon  becomes  in- 
flamed and  oedematous,  and  tlien  the  tumour  simulates  the  characters 
of  an  abscess.  But,  in  the  course  of  encephaloid  growth,  cysts  are 
liable  to  form,  and  abscess  is  apt  to  occur.  As  the  tumour  advances, 
its  consistence  often  varies  in  different  parts ;  one  nodular  lump 
being  firmer  or  lardaceous,  another  is  softer  and  more  elastic,  while 
others  are  soft  and  fluctuating.  The  softer  portions  grow  with  the 
greatest  rapidity  ;  and  thus  the  tumour  may  attain  the  size  of  a  fist 
in  three  months,  and  ultimately  that  of  a  child's  head  or  that  of  an 
adult.  At  first  painless,  and  perhaps  not  even  uneasy  after  handling, 
encephaloid  growth  never  acquii*es  the  painful  character  of  scirrhus, 
previous  to  ulceration.  The  cancerous  gland  is  less  disposed  to  contract 
deep  adhesion,  with  the  pectoral  muscle,  or  with  the  overlying  integu- 
ment ;  the  skin  remains  stretched  and  shining,  traversed  by  large  veins  ; 
and  there  is  no  marked  retraction  of  the  nipple.  But  the  breast  rapidly 
acquires  a  remarkable  change  of  form,  becoming  roundly  prominent  or 
conical  at  some  pai-t ;  and  the  overlying  portion  of  integument  getting 
adherent,  assumes  a  piirple  hue,  sloughs  and  forms  a  circular  ulcer, 
through  which  the  encephaloid  growth  protrudes  as  a  soft  fungoid  mass, 
of  a  grevish  or  bloody  colour,  accompanied  Avith  a  iou\,  purulent,  and 
bloody  discharge.  This  stage  of  ulceration  with  protrusion  com- 
mences about  the  ninth  month  of 
Fig.  856.*  encephaloid     growth ;    and    at    the 

same  time,  more  severe  and  constant 
pain  sets  in  (Fig.  856).  Portions 
of  the  mass  disintegrating  and  sepa- 
rating, further  protrusion  from 
within  takes  place,  and  still  main- 
tains the  fungous  out-growth,  over- 
hanging the  integument.  Rarely, 
the  whole  tumour  thus  sloughs  out, 
and  cicatrization  results.  Otherwise, 
after  the  detachment  of  mushroom- 
like projections,  some  of  which 
may  be  as  large  as  the  fist,  the 
encephaloid  ulcer  which  remains  presents  a  deep  excavation,  of  an 
irregular  shape  ;  the  border  is  thick,  round  and  everted,  somewhat 
indurated,  and  has  a  red  or  livid  colour.  From  the  cavity  there  issues 
an  ichorous  or  bloody  piirulent,  fetid  discharge ;  varied  by  attacks  of 
copious  hfemorrhage.  Bleeding  fungoid  growths  sprout  from  the 
surface  and  border  of  this  ulcer,  and  it  extends  rapidly,  mostly  by 
further  excavation  beneath  its  circumference.  The  lymphatic  glands 
are  involved,  although  less  readily  than  in  scirrhus  of  the  breast ;  but 
then  they  enlarge,  soften,  and  ulcerate,  more  rapidly,  like  the  mammary 
encephaloid  tumour ;  yet  the  constitutional  cachexia  is  less  marked, 
or  absent. 

In  the  course  of  ulcerative  destruction  of  the  tumour,  wnth  constant 
discharge  and  suffering,  and  repeated  loss  of  blood,  the  patient's 
health  and  strength  decline.  Death  occurs  sometimes  from  haBmor- 
rhage,  but  commonly  ensues  from  exhaustion,  in  a  period  averaging 
from  six  to  twelve  months.  Sometimes,  the  fatal  termination  is  hast- 
ened by  an  attack  of  pleurisy  or  pneumonia,  or  by  the  supervention  of 
*  Eoy.  Coll.  Snrg.  Mas.,  2795  a.     (J.  Birkett.) 
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Fig.  857.* 


Fig.  8o8.t 


hydrotliorax,  with  perhaps  pulmonary  oedema.    After  death,  secondary 
encephaloid  growths  may  he  found,  usually  in  the  lungs  or  liver. 

On  removing  an  encephaloid  cancer  of  the  breast,  the  section  of  the 
tumour  exhibits  the  characteristic  brain-like  appearance  ;  the  medul- 
lary   cancer-substance 

being    located   within 

a  fibrous  stroma  (Fig. 

857),   and  having  the 

usual  whitish  or  blood- 
mixed  colour,  and  soft 

consistence. 

3.    Colloid. —  This 

rare  kind  of  cancer  of 

the  breast,  consisting  of 

gelatinous     substance, 

loculated  by  a  delicate 

fibrous    matrix     (Fig. 

858),  forms  a  tumour 

of   a   somewhat   tense 

and  elastic  character, 

— not  very  distinctive. 
Assuniing  that  colloid  is  a  species  of  cancer,  there  can  bo  no  doubt  of 
its  production  occasionally  in  the  mammary  gland.  Dr.  Walshe — in 
his  well-known  work — mentions  having  seen  two  perfect  specimens 
in  this  organ.  Mr.  Erichsen  reinoved  one  such  tumour  from  the  breast ; 
it  was  non-adherent,  and  had  attained  the  weight  of  six  pounds,  after 
growing  for  five  years.  Mr.  Birkett  has  seen  two  examples,  in  both 
of  which  the  nature  of  the  tumour  could  not  be  identified,  when  in  the 
breast.  Isolated  centres  of  the  growth  are  disseminated  freely  around 
the  principal  mass,  an  important  pathological  condition  with  reference 
to  the  operation  of  excision  for  complete  removal  of  the  tumour.  This 
kind  of  cancer  is  usually  associated  with  scirrhus  or  encephaloid. 

Diagnosis. — In  examining  any  Tumour  of  the  Breast,  its  nature 
can  be  determined  only  by  following  the  general  rule  of  diagnosis — 
that,  while  no  single  sign  or  symptom,  local  or  constitutional,  will  be 
sufficiently  distinctive,  the  combination  of  signs,  whether  as  co-existing 
or  consecutive,  will  supply  that  concurring  evidence,  by  which  the 
diagnosis  may  be  established. 

Thus,  if  a  hard  and  movable  tumour  or  nodule,  of  granular  or 
finely  lobulated  character,  be  found  in  the  breast ;  if  it  be  painless 
perhaps,  but  becomes  painful  soon  after  handling ;  and  if  this  lump 
has  formed  in  the  breast  of  a  woman  from  thirty  to  fifty  years  of 
age,  without  probably  any  apparent  cause,  and  has  remained,  stationary 
perhaps,  for  a  period  of  six  months  or  a  year ;  this  combination  of  evi- 
dence will  indicate  the  probably  cancerous  nature  of  the  mammary 
tumour.     If,  in  the  course  of  a  longer  or  shorter  period,  this  tumour 


*  Eoy.  Coll.  Surg.  Mug.,  2795.  Encephaloid  or  medullary  cancer  of  the  breast 
— section,  showing  locular  arrangement  of  cancer-snbstance,  enclosed  within  a 
fibro-cellular  matrix.  The  tumour  was  only  slightly  vascular,  the  vessels  being 
confined  chiefly  to  the  matrix.  A  few  cysts  are  scattered  irregularly  in  its  sub- 
stance.     (Sir  A.  Cooper.) 

t  Ibid.,  2796  B.  Colloid  cancer  of  the  breast ;  the  colloid  substance  being  con- 
tained within  a  slight,  open,  fibrous  matrix.     (Thomas  Bryant.) 


544  SPECIAL    PATHOLOGY    AXD    SURGERY. 

contracts  adhesion  with  the  superimposed  integument,  and  which  has 
become  indurated  over  some  prominent  part,  the  nipple  of  the  breast 
becoming  retracted,  and  from  which  there  oozes,  perhaps,  a  bloody 
sanious  discharge  ;  if  the  adherent  portion  of  skin  gets  discoloured,  and 
at  length,  cracking  or  sloughing,  forms  an  ulcer  of  an  intractable 
character  ;  if,  during  these  superficial  changes,  the  tumour  becomes 
more  fixed  and  fused  in  the  gland-substance  ;  if  it  be  now  painful,  more 
or  less  constantly,  the  pain  having  a  variable  character,  dull  and 
aching,  lancinating,  or  burning ;  if,  sooner  or  later,  the  axillary  lym- 
phatic glands,  or  perhaps  the  supra-clavicular  and  cervical  glands,  get 
hard  and  enlarged,  and  the  patient  manifests  some  constitutional 
cachexia;  then,  this  additional  evidence  will  render  the  probably  can- 
cerous nature  of  the  mammary  iuvnouv  positively  certain.  The  removal 
of  a  cancer-growth,  by  amputation  of  the  breast,  is  often  followed  by 
its  recurrence — in  the  cicatrix  or  in  the  axillaiy  glands,  or  by  the 
development  of  secondary  cancer  in  some  distant  and  internal  organ — 
in  the  bones,  perhaps  the  subjacent  ribs,  in  the  lungs,  liver,  or  uterus. 

But,  all  the  signs  or  symptoms  of  cancer-growth  may  not  be  pi'e- 
sent  in  any  one  case,  or  at  the  same  time  ;  on  the  other  hand,  other 
furnou7-s  or  swellings  in,  or  of,  the  breast  may  have  one  or  more  of  the 
characters  of  cancer ;  and  thus  we  are  led  to  institute  a  comparison, 
in  order  to  diagnose  or  distinguish  between  them. 

With  regard  to  diseases  of  the  breast,  of  an  inflammatory  nature, 
the  resemblance  of  a  cancer-tumour  to  the  swelling  from  mastitis,  in 
any  particulars,  is  counterbalanced  by  the  difference  of  these  diseases 
in  so  many  other  characters,  as  to  render  an  en-or  of  diagnosis  almost 
impossible.  Whatever  ground  of  comparison  there  may  be,  has 
already  received  sufiicient  consideration  in  connection  with  syphilitic 
gummy  mastitis.  The  diagnosis  between  chronic  abscess  and  cancer- 
tumour  has  been  already  noticed  more  particularly  in  connection  with 
the  former  affection.  Chronic  induration  of  the  mamma — not  an 
inflammatory  aifection — was  also  compared. 

Proceeding  further  in  our  diagnostic  analysis,  the  distinctive  cha- 
racters of  cancer  and  other  ttimours  of  the  breast  are  most  important. 
Some  such  tumours  are  non-malignant ;  others  are  recurrent,  and 
bordering  on  a  malignant  nature. 

In  the  differentiation  of  cancer  from  non-malignant  tumours  of  the 
breast,  no  general  characters  can  be  formulated,  which  shall  guide  the 
Surgeon  in  forming  a  correct  judgment. 

The  question  of  diagnosis  relates  principally  to  adenoid  and  cystic 
tumours,  and  at  a  sufficiently  eai'ly  stage  of  growth;  for  whereas  an 
adenoid  tumour,  for  example,  may  be  removed  by  operation,  with- 
out recurrence,  cancer  can  be  extirpated  only  at  an  early  period,  with 
a  fair  chance  of  cure. 

The  tumours  of  adenoid  and  scirrhous  cancer  are  alike, — a  small, 
hard,  movable  nodule  or  lump,  seated  in,  or  on,  the  mammary  gland ; 
each  also  having  a  granular  or  finely  lobulated  character.  The  diffused 
condition  of  scirrhus  is  materially  the  same  as  that  of  the  circum- 
scribed, nodular  form.  But  the  physical  characters  of  the  tumour 
should  be  supplemented  by  taking  into  account  its  vital  nature  as  a 
growth.  Cancer  may  be  painful,  and  certainly  becomes  so  when  pro- 
voked by  manipulation  ;  it  will  have  grown  more  rapidly  to  its  present 
size,  and  has  occurred  probably  at  a  period  of  life — between  thirty 
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and  fifty  years  of  age  ;  adenoma  is  painless,  grows  slowly,  and  will 
be  found  in  the  breast  of  a  young  woman  under  thirty  years  old,  or 
of  a  girl  soon  after  puberty. 

The  tumour  of  enceplialoid  cancer  resembles  that  of  a  cystic  adenoid, 
or  other  cystic  tumour,  in  its  nodular  and  lobulated  character,  globular 
form,  and  soft  or  elastic  consistence  ;  but  the  enlai'ged  and  ramiforni 
subcutaneous  veins  over  an  encephaloid  growth  in  the  breast  contrast 
with  the  passive  appearance  of  the  skin  covei'ing  a  cystic  tumour — not 
itself  cancerous.  Failing  thus  to  recognize  their  distinction,  recourse 
to  puncture  will  determine  the  balance  of  evidence. 

At  a  later  stage,  both  scirrhous  and  encephaloid  cancer  will  have 
undergone  the  changes  of  integumental  adhesion  and  ulceration,  the 
pecaliar  appearances  of  which,  coupled  with  lymphatic  involvement, 
and  constitutional  cachexia,  will  distinguish  cancer-growth  from  the 
changes  incident  to  any  non-malignant  cystic  tumour. 

Other  non-malignant  tumours,  of  xerj  exceptional  occurrence  in 
the  breast,  require  no  special  notice  here.  Such  are  the  Fibrous  and 
Neuromatous  tumours  ;  Fatty  tumour  ;  and  EncJiondroma  or  cartilagi- 
nous tumour  in  the  mamma. 

Passing  on  to  Sarcomatoits  tumours  ;  it  is  difficult  to  draw  any 
definite  features  of  distinction  between  Cancer  and  these  growths,  in 
the  breast.  But  this  difficulty  is  experienced  only  as  relating  to  the 
early  stage  of  Sarcoma.  The  hard  and  soft  forms  of  Sarcoma  resemble 
scirrhus  and  encephaloid,  respectively,  in  regard  to  their  consistence. 
The  one  also  attains  to  a  smaller  size,  and  by  slower  growth  ;  while 
the  other  is  apt  to  acquire  enormous  bulk,  and  by  the  inherent  rapidity 
of  its  growth,  accompanied  perhaps  with  some  enlargement  of  the 
subcutaneous  veins, — thus  more  nearly  resembling"  in  appearance  a 
mass  of  encephaloid  cancer.  But  both  forms  of  sarcoma  are  painless 
— the  main  point  of  difference.  At  a  later  stage,  the  nature  of  a 
cancer-tumour  is  declared,  by  its  implicating  the  integument,  and  the 
formation  of  an  intractable  ulcer,  vrith  its  specific  characters,  by  lym- 
phatic dissemination,  and  constitutional  infection.  By  the  absence 
of  these  additional  changes,  sarcomatous  tumours  may  be  recognized. 

It  is  scarcely  necessary,  for  any  practical  purj)0se,  to  pursue  the 
diagnosis  of  mammary  cancer  further.  Having  arrived  at  the  con- 
clusion that  the  tumour  is  cancerous  or  of  a  malignant  nature,  and 
not  benign  nor  even  sarcomatous,  the  Surgeon  is  not  concerned  to 
enter  into  a  critical  comparison  of  scirrhus  and  encephaloid.  The 
characters  of  both  forms  of  cancer-growth  in  the  breast  have  been 
fully  described. 

The  causative  relation  of  age  and  uterine  activity  to  cancer  of  the 
breast  is  an  important  question,  respecting  which  certain  general 
facts  may  be  gathered  from  large  collections  of  cases.  From  the 
fortieth  to  the  fiftieth  year,  or  the  fifth  decade  of  life,  is  the  age  most 
subject  to  this  disease,  as  affecting  the  breast.  Of  158  cases  collected 
by  Paget  and  62  by  Lebert,  the  disease  appeared  in  22  only  before 
thirty  years  of  age.  Before  twenty  years  of  age,  Birkett  has  never 
seen  a  case.  But  Mr.  Lyford  and  Mr.  B.  Cooper  each  record  an 
instance ;  the  one  at  eight  years,  the  other  at  thirteen  years  of  ao-e ; 
and  in  the  Museum  of  St.  Bartholomew's  Hospital  there  is  a  specimen 
removed  from  a  girl  aged  sixteen  years. 

The   following   interesting   table    gives  the    results    of   Birkett's 
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experience  in  458   cases,  befcvveeti  the  ages  of  20  and  100  years,  in. 
decennial  periods : — 

Age  from  20  to  30  years  ...  ...  ...       19  cases. 

100 

193 

97 

34 

6 

7 
2 

458      „ 

Unmarried  women  are  said  to  be  more  prone  to  cancer  of  the  breast 
than  the  married,  and  sterile  women  rather  than  those  who  are  prolific. 
The  fallacy  of  these  notions  is  shown  by  Birkett  by  an  analysis  of 
100  cases  ;  86  were  married,  and  14  only  single.  Of  the  86  married 
women,  73  were  prolific,  4  had  aborted,  and  9  only  were  sterile.  In 
relation  to  lactation,  there  does  not  seem  to  be  any  marked  connection 
between  the  imperfect  performance  of  this  function  and  the  subsequent 
development  of  cancer ;  and  it  is  a  notable  fact  that  the  disease  is  vei'y 
rarely  developed  during  pregnancy  or  suckling.  The  function  of 
menstruation  is  usually  persistent,  at  the  time  of  life  when  the  disease 
more  often  occurs. 

Hereditary  predisposition  does  not  seem  to  have  much  influence  in 
the  production  of  breast-cancer.  From  collections  of  cases  by  Paget 
and  Lebert,  it  appears  that  about  one  in  six  may  be  referable  to  some 
hereditary  tendency.  The  general  health  at  the  commencement  of 
the  disease  is  apparently  good  in  the  great  majority  of  cases ;  and  it 
is  uncertain  how  far  any  causative  influence  can  be  attributed  to 
depressive  mental  conditions,  such  as  grief,  or  to  temperament  or 
occupation. 

The  origin  of  the  disease  is  popularly  attributed  to  some  external 
injury,  as  a  blow,  or  the  pressure  of  a  stay-bone  ;  there  is  abundant 
evidence  to  justify  this  belief,  and  that  any  injury  to  the  breast,  how- 
ever slight  in  itself,  may  be  the  exciting  cause  of  cancer-production. 
But,  of  ninety-one  patients  in  Paget's  series,  only  sixteen,  or  less 
than  one  in  six,  attributed  the  formation  of  hard  cancer  to  injury,  or 
any  such  local  cause. 

Eczema  of  the  nipple  and  areola  sometimes  precedes  cancer  of  the 
breast,  apparently  in  the  relation  of  cause  and  effect.  Usually,  how- 
ever, there  is  no  continuity  of  diseased  texture  between  the  integu- 
mental  eruption  or  superficial  ulceration  of  the  areola,  and  the 
subjacent  glandular  cancer-growth, — a  clear  interval  of  apparently 
healthy  texture  lying  between  the  two ;  althoug'h,  in  some  cases,  a 
direct  communication  can  be  traced  by  microscopic  examination,  the 
galactophorous  ducts  being  affected.  Epithelioma,  in  the  form  of 
intra-mammary  nodules,  is  the  species  of  cancer-growth  usually 
induced  by  the  chronic  cutaneous  inflammation.  The  period  which 
precedes  the  development  of  the  mammary  disease  varies  from  one  to 
two  years  ;  even  four  or  five  years  may  have  intervened  during  which 
the  areolar  eczema  had  continued  alone.  The  age  of  the  patient  has 
also  varied  from  thirty  to  betw^een  forty  and  sixty  years.     Sir  James 


DISEASES    OF    THE    BREAST.  547 

Paget  originallj  drew  attention  to  the  causative  relation  of  eczema 
in  the  mammarj  areola  and  cancer  of  the  mammarj  gland;*  Mr. 
H.  F.  Bntlin  t  pursued  th.e  investigation,  more  from  an  histological 
than  a  clinical  point  of  view ;  and  two  additional  cases,  of  interesting 
variety,  have  been  contributed  by  Mr.  H.  Morris.  J  The  latter  observer 
supplies  also  statistical  results,  showing  the  comparative  infrequeucy 
of  this  orig'in  in  the  etiology  of  breast-cancer ;  that  in  305  cases  of 
mammary  cancer,  at  the  Middlesex  Hospital,  the  two  cases  referred 
to  were  the  only  instances  in  which  areolar  eczema  had  pre-existed. 
In  other  eight  cases,  eczema  of  the  nipple  was  not  followed  by  the 
production  of  cancer  in  the  gland. 

Prognosis. — The  average  duration  of  life  is  about  three  years,  or  less 
than  four  ;  or  rather  more  than  four  years  (Paget)  ;  and  scirrhus  is 
less  rapid  in  its  course  than  encephaloid,  which  takes,  as  an  average 
period,  from  six  to  twelve  months  (Velpeau);  the  rare  form,  colloid, 
growing  slowly.  The  relative  period  of  growth  to  that  of  the  dura- 
tion of  life,  has  been  estimated  by  Sir  A.  Cooper  with  regard  to 
scirrhus  of  the  breast ;  that  the  tumour  takes  from  two  to  three  years 
in  growing,  and,  having  attained  its  full  size,  from  six  months  to  two 
years  longer  in  destroying  life.  Scirrhus  also  proceeds  more  slowly 
in  old  people  ;  there  are  many  instances  where  the  disease  has  existed 
for  ten  or  twelve  years,  and  in  one  instance,  as  related  by  Sir  B. 
Brodie,  for  twenty-five  years.  Encephaloid  proceeds  most  rapidly  in 
young  and  constitutionally  healthy  women.  Generally,  it  may  be 
stated  that  the  younger  and  more  healthy  the  patient,  and  rapid  the 
course  of  the  disease,  the  prognosis  should  be  proportionately  un- 
favourable. 

Treatment. — The  hygienic  and  medicinal  treatment  of  cancer  of  the 
breast,  and  its  removal  by  operation,  whether  by  excision  or  some 
other  method,  are  two  principles  of  treatment;  each  of  which  has  its 
advocates,  and  to  the  exclusion  of  the  other  and  opposite  principle. 
Some  Surgeons  would  treat  all  cases  medicinally,  and  according  to  the 
natural  course  of  the  disease  ;  others  would,  in  all  cases,  extirpate  the 
disease  by  operation.  It  is  unnecessary  to  point  to  illustrations  of 
these  opposite  views  in  the  practice  of  Surgeons,  present  or  past. 

The  truth,  as  in  many  other  matters,  lies  between  these  two 
extreme  rules  of  treatment.  The  intermediate  plan  has  reference  to 
the  individual  case,  both  with  regard  to  the  local  condition  of  the 
cancer  and  the  constitutional  power  of  the  patient. 

Assuming  a  case  to  be  thus  ineligible  for  operation,  the  following 
plan  of  treatment  should  be  pursued.  The  disease  being  a  perversion 
of  nutrition  as  manifested  by  a  reproductive  growth,  the  pathological 
and  rational  indication  of  treatment  remedially  would  be,  to  rectify 
this  deviation  of  the  nutritive  process  so  as  to  arrest  the  growth  of 
cancer,  and  possibly  lead  to  a  predominance  of  the  reverse  process, — 
absorption,  and  thence  the  eventual  disappearance  of  the  tumour. 
Any  such  control  over  the  formative  or  vital  changes  in  nutrition,  or 
over  the  chemical  changes  of  the  nutritive  material— any  such  mode 
of  arresting  cancer-growth,  is  quite  beyond  our  present  knowledge  of 
physiology  and  pathology,  in  respect  to  this  process.  It  only  remains, 
therefore,  for  the  practitioner  to  avail  himself  of  such  knowledge  as 

*  St.  Bartholomew's  Hosp.  Eeports,  1874. 
t   Trans.  Med.-Chir.  Soc,  vols.  lix.  and  Is.  ;*;  Ibid.,  vol.  Lxiii. 
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experience  has  supplied.  A  generally  nutritious  diet,  as  the  phrase 
goes,  will  suggest  the  object  to  be  attained,  in  the  selection  of  dietetic 
resources  ;  but  it  is  absolutely  necessary  to  watch  and  discover,  in  each 
case,  what  particular  articles  of  diet  are  most  suitable  for  the  improve- 
ment of  the  patient's  general  nutrition,  and  may  have  any  marked 
influence  on  the  progress  of  the  disease.  Anodynes,  applied  topically 
and  administered  internally,  not  only  relieve  the  often  severe  and  pro- 
longed suffering  incident  to  this  disease  ;  but  these  medicinal  agents 
are  important  adjuncts  to  oui-  dietetic  resources,  iu  procui'ing  sleep  and 
repose  of  the  nervous  system,  requisite  for  a  more  healthy  nutrition. 
Thus,  narcotics,  and  in  particular  the  preparations  of  opium,  are  highly 
advantageous;  while  conium  ointment  is,  I  think,  the  most  soothing 
topical  anodyne,  although  aconitine  ointment  or  belladonna  plaster 
may  be  equally  so  in  some  cases.  The  preparations  of  ether — sulphuric 
and  chloric — and  chlorodyue,  are  most  efficacious  for  the  relief  of 
paroxysmal  pains  of  a  neuralgic  character  ;  and  here  quinine  and  iron 
are  serviceable,  as  tonics.  But  tonics  have  probably  a  yet  deeper 
remedial  value.  Iron  may  have  some  restorative  influence  in  propor- 
tion to  the  cachexia,  which  plainly  denotes  a  morbid  blood-condition, 
one  element  of  which  is  a  diminution  of  the  red  corpuscles.  Quinine 
is  remedial  in  sustaining  the  general  circulation,  and  thus  supplying 
the  pabulum  of  an  improved  assimilation  ;  while  stomachic  tonics,  such 
as  gentian,  calumba,  and  JSumulus  lupulus,  aid  the  digestion  or 
primary  assimilation  of  food. 

There  is,  therefore,  apparently  a  running  connection  between  these 
known  measures, — a  nourishing,  well-selected  diet,  anodynes,  and 
tonics,  and  they  constitute  the  principal  resources  of  the  hygienic  and 
medicinal  plan  of  treatment,  in  respect  to  Cancer.  By  combined 
observation  and  judgment  in  the  application  of  this  plan,  and  by  pur- 
suing it  perseveringly,  doubtless  many  cases  of  scirrhus  of  the  breast 
have  been  kept  in  abeyance — and  life  prolonged  far  beyond  the 
average  period  of  duration  in  this  form  of  Cancer-growth. 

Gomp-ession  has  been  extolled  as  having  an  almost  or  absolute 
curative  efficacy.  Various  means  have  been  employed  ;  the  slack  air- 
cushion  of  Dr.  Amott,  or  plasters,  which,  besides  supporting  the 
tifmour,  may  have  some  medicinal  influence  in  arresting  its  growth. 
But  the  pretensions  of  this  method  are,  I  believe,  now  renounced,  and 
indeed  any  such  applications  are  generally  discarded.  The  arrest  of  a 
reproductive  growth,  as  cancer,  is  not  to  be  accomplished  simply  by 
mechanical  repression  of  the  tumour ;  nor,  in  the  face  of  its  inherent 
power  of  growth,  can  the  tumour  be  made  to  undergo  absorption.  Any 
apparently  successful  results  of  this  principle  of  treatment  have  been 
altogether  exceptional ;  and  probably,  therefore,  were  due  to  other 
concurrent  causes  of  cure. 

Ulcerated  cancer  must  be  treated  as  any  other  open  sore,  accord- 
ing to  its  varying  conditions.  Sloughing  should  be  met  by  poultices, 
and  cleansing  lotions  of  chloride  of  zinc,  permanganate  of  potash, 
or  carbolic  acid  ;  in  conjunction,  with  sedatives,  such  as  morphia, 
conium,  or  belladonna,  to  allay  pain.  Haemorrhage  may  be  restrained 
by  the  ice-bag  temporarily  applied,  or  by  means  of  astringent  powders 
or  lotions,  such  as  tannin  or  tincture  of  the  perchloride  of  iron.  CEdema 
of  the  arm,  in  the  advanced  stage  of  the  disease,  can  be  somewhat 
relieved  by  moderate  bandaging  and  elevation  of  the  limb. 
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Conditions  favourable  for  operation. — In  proportion  to  the  purely 
local  and  isolated  condition  of  the  cancer,  its  removal  is  justifiable,  or 
favourable — in  relation  to  the  prolongation  of  life.  This  local  state 
carries  with  it  a  commensurate  share  of  constitutional  power.  Hence, 
in  the  early  stage  of  cancer,  when  it  is  as  yet  small  and  movable, 
without  adhesions  or  implications  of  surrounding  parts — either  in  the 
integument  by  adhesion,  whether  in  the  form  of  brawny  induration, 
dimpled  depression,  marked  retraction  of  the  nipple,  or  ulceration,  or 
of  the  lymphatic  glands  by  enlargement  and  induration — and  conse- 
quently when  there  is  little  or  constitutional  cachexia,  the  breast  may 
be  removed  with  the  most  favourable  prospect  of  prolonging  life.  Mr. 
Birkett  extends  this  principle  to  some  degree  of  advancement  in  the 
progress  of  the  disease  ;  as  even  then  offering  an  advantage,  compared 
with  allowing  it  to  run  its  course.  Accordingly,  an  operation  may  be 
undertaken  with  advantage  when  the  disease  has  extended  to  the  skin 
without  infiltrating  the  cutaneous  tissue  to  a  wide  extent,  when 
ulceration  has  taken  place,  and  even  when  the  axillary  lymphatic 
glands  are  distinctly  indurated  and  somewhat  enlarged.  Scirrhous 
tumour  seated  upon  the  mammary  gland,  or  affecting  only  the  nipple, 
may  be  removed  by  sufficiently  free  excision. 

Conditions  unfavourable  for  operation. — The  following  general  rules 
represent  the  conditions,  local  and  constitutional,  wherein  the  balance 
of  advantage  is  clearly  against  operation.  Any  diffused  form  of 
m.animary  cancer  is  a  very  unfavourable  condition  for  removal,  com- 
pared with  the  circumscribed  form,  as  a  tumour  within  the  gland. 
The  constitutional  conditions  which  would  be  adverse  to  operation, 
or  contra-indicative,  may  be  present  singly  or  combined  in  any 
one  case.  They  may  be  expressed  as  thus  stated  by  Sir  James 
Paget : — (1.)  In  well-marked  chronic  cancers,  especially  in  old  per- 
sons, the  probability  that  operation  will  add  to  either  the  comfort  or 
the  length  of  life  is  so  little,  that  its  risk  had  better  not  be  incurred. 
These  are  the  cases  wherein  the  operation  may  be  longest  survived ; 
but  also  in  which,  without  operation,  life  is  most  prolonged  and 
least  burdened.  (2.)  In  cases  where  the  cachexia  or  evident  con- 
stitutional disease  is  more  than  proportionate  to  the  local  disease,  the 
operation  would  too  probably  be  fatal,  in  its  own  consequences,  or  by 
accelerating  the  progress  of  cancer  in  organs  more  important  than  the 
breast.  For  similar  reasons,  and  yet  more  certainly,  any  well-grounded 
suspicion  of  internal  cancer  would  forbid  recourse  to  operation.  (3.) 
If  there  be  no  weighty  reasons  for  its  performance,  operation  should 
be  avoided  in  all  patients  whose  general  health — apart  from  the  can- 
cerous diathesis — would  entail  unusual  risk  ;  as  in  very  feeble,  very 
fat,  over-fed,  or  intemperate  persons  ;  and,  indeed,  in  any  conditions 
which,  being  peculiar  to  individuals,  would  render  them  unfavourable 
subjects  for  other  surgical  operations. 

The  probability  of  cancer  recurring  in  sitti,  after  removal  of  the 
original  growth,  by  operation. — This  question  is  twofold;  it  relates  to 
the  proportion  of  recurrent  cases,  and  as  to  the  average  period  of 
immunity,  before  the  return  takes  place.  Experience  shows  that,  in  a 
large  proportion  of  cases,  the  disease  returns  ;  generally,  also,  in  two 
or  three  years,  as  Sir  A.  Cooper  and  Sir  B.  Brodie  both  observed,  and 
with  a  fatal  termination.  But,  from  Mr.  Baker's  tables,  it  appears 
that,  in  forty- two  per  cent.,  cancer  of  the  breast  returns  within  six 
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rnontlis  after  operation  ;  and  Paget's  and  Lebert's  series  of  cases  eacb 
shoAv  that  the  period  of  immunity  is  seldom  extended  beyond  a  year. 
This  interval  of  freedom  is  not  prolonged  by  the  previously  short 
duration  of  the  disease  ;  recurrence  taking  place  generally  not  later 
after  early  than  after  delayed  operations.  With  regard  to  the  state  of 
the  tumour,  and  of  the  lymphatic  glands  at  the  time  of  operation, 
evidence  is  wanting  in  confirmation  of  two  received  opinions  : — that 
return  of  the  disease,  and  death,  will  be  more  certain  and  speedy,  if 
the  cancer  be  adherent  to  the  skin,  or  in  a  state  of  ulceration  ;  and, 
again,  when  the  axillary  lymphatic  glands  are  involved,  and  removed 
with  the  cancerous  breast,  that  i-ecurrence  and  a  fatal  termination  will 
be  accelerated. 

The  probability  of  prolonging  life,  by  operation. — The  statistics  col- 
lected by  Paget,  Sibley,  and  Baker,  respectively,  are  here  to  the  point. 
Paget  states,  that  of  139  cases,  seventj'-five  were  not  submitted  to 
operation,  and  of  these  the  average  duration  of  life  was  forty-eight 
months.  Of  sixty-four  operated  on,  the  corresponding  average  was  a 
little  beyond  fifty-two  months.  Sibley  finds  that  the  average  duration 
of  life  in  unoperated  cases  was  about  thirty-two  months  ;  whilst  in 
those  submitted  to  excision  of  the  breast,  it  reached  fifty-four  months, 
— a  relative  difference  still  more  in  favour  of  operation.  Baker's  table 
shows  that  the  average  was  forty-three  months,  against  fifty-five 
months, — a  relative  difference  more  nearly  corresponding  to  that 
shown  b}-  the  first  series  of  cases.  But  the  period  of  the  disease,  when 
submitted  to  operation,  makes  a  very  important  difference  in  its  result. 
Thus,  in  the  first  two  years  of  the  disease,  the  proportion  of  deaths 
has  been  found  to  be  much  less  in  those  operated  on  than  in  those  who 
were  left  to  nature  and  other  treatment ;  being-  in  the  former  less  than 
eleven  per  cent.,  in  the  latter  more  than  thirty  per  cent.  The  longest 
duration  of  life  in  cases  not  operated  on,  was  eighteen  years  ;  in  those 
operated  on,  a  little  beyond  twelve  years.  The  temporary  relief  from 
suffering  should,  however,  always  be  taken  into  account  in  considering 
the  advisability  of  operation ;  and  that  the  progress  of  the  more  rapid 
cases  is  retarded  by  operation. 

The  comparative  advantages  of  excision,  and  removal  by  caustic 
applications,  may  be  thus  summarily  stated.  The  one  method  is  expe- 
ditious, attended  with  little  suffering,  and  certain  of  removing  the 
whole  of  the  diseased  organ;  if  the  operation  be  performed  suflBciently 
free  of  the  disease.  The  treatment  by  caustics  is  tedious,  attended 
generally  with  excruciating  pain,  and  very  uncertain  in  its  operation. 
In  comparing  the  results  of  the  two  methods  upon  the  constitutional 
progress  or  local  recurrence  of  the  disease,  there  is  not  a  balance  of 
evidence  in  favour  of  either.  Both  are  commonly  followed  by  a  return 
of  cancer  in  situ,  or  its  development  in  distant  parts. 

Seciirrent  cancer  of  the  breast. — Cancer  may  return  in  the  cicatrix, 
and  subsequently  implicate  the  glands;  or  in  the  glands  without  any 
previous  affection  of  the  cicatrix.  As  secondary  cancer,  the  disease 
may  reappear  in  some  internal  organ, — the  lungs,  bones,  liver,  or  uterus. 
More  rarely,  the  disease  returns  in  the  opposite  breast.  The  species 
of  recurrent  growth,  in  any  situation,  is  almost  always  the  same  as  the 
primary  cancer, — scirrhus.  Cicatricial  scii-rhus  is  a  tubercular  growth. 
Comrnencing  as  seed-like  bodies,  seated  at  the  edge  of  the  line  of 
cicatrix   and  besetting  the    surrounding   integument,   they  are    hard 
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and  slightly  prominent,  feeling  like  liemp  or  caraway  seeds  imbedded 
in  the  skin.  Colourless  and  scarcely  tender,  these  incipient  tubercles 
assume  a  pale-red  colour  and  then  a  purplish  hue,  and  become  painful. 
Slowly  increasing  in  size  to  that  of  a  hazel-nut  or  larger,  they  form 
scattered  prominent  tubercles  or  buttons  of  cancer-growth — presenting 
a  very  characteristic  appearance  (Fig.  859).  Sometimes,  the  seed-like 
bodies  lie  evidently  beneath  the  skin,  and  are  more  movable  as  sub- 
cutaneous formations  ;  and  similar  recurrent  cancer-growth  may  occur 
in  any  portion  of  the  gland  itself,  which  may  have  remained  after  an 


incomplete  operation  of  removal, — appearing  in  the  form  of  dis- 
seminated granules,  or  having  a  nestled  arrangement  in  the  bit  of 
gland-tissue.  The  period  of  return  is  uncertain;  sometimes  before 
cicati'lzation  is  completed,  and  having  the  characters  of  a  cancerous 
ulcer;  or  not  until  after  some  weeks  or  months  of  completed  cica- 
trization, then  having"  the  tubercular  form  in  and  around  the  cicatrix, 
and  the  nodular  growths  undergoing  cancerous  ulceration.  Recurrent 
cancer  may,  or  may  not,  run  its  course  more  rapidly  than  the  original 
growth,  but  it  is  said  to  be  less  painful  and  exhaustive. 

The  operation  of  excision  is  still  justifiable,  even  to  the  third  or 
fourth  reappearance  of  a  cancer,  in  order  to  relieve  suffering  ;  provided 
the  constitutional  power  of  the  patient  seem  sufficient  to  sustain  life. 
I  thus  removed  with  some  advantage  a  large  tubercular  cancerous 
cicatrix,  and  subsequently  the  whole  of  the  axillary  g'lands  in  a  bunch, 
from  a  lady,  whose  breast  I  had  previously  completely  excised  ;  but 
after  she  had  again  enjoyed  a  temporary  respite,  the  disease  returned 
a  second  time,  in  the  form  of  a  nodular  shield  over  the  pectoral  muscle, 
and  when  last  I  heard  of  her  she  was  in  a  dying  state.  When  symp- 
toms of  internal  secondary  cancer  have  supervened,  it  will  be  useless 
to  re-extirpate  the  locally  recurrent  growth,  whether  for  the  temporary 
relief  of  suffering  or  to  prolong  life. 

*  Royal  Free  Hospital.     (Author.) 
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The  cure  of  cancer  of  the  breast,  or  iu  other  parts,  is  sometimes 
said  to  be  possible,  probable,  or  certain,  in  some  instances.  Of  course 
this  question,  as  to  the  I'esult  of  any  case,  implies  a  previously  correct 
diagnosis, — that  no  other  kind  of  tumour  has  been  mistaken  for  cancer. 
Then,  if  by  cure  be  meant  the  aii-est  of  cancer-growth,  in  the  natural 
progress  of  the  disease,  aided  perhaps  by  local  and  constitutional  treat- 
ment, undoubtedly  there  are  rare  such  instances, — the  tumour  becom- 
ing quiescent,  perhaps  disappearing,  and  even  in  the  stage  of  ulceration, 
cicatrization  has  taken  place,  and  the  iilcer  remained  healed.  But  this 
apparent  termination  of  the  disease  is  only  teniporar^^  although  the 
period  of  cessation,  in  scirrhus  for  example,  may  continue  for  months 
or  years, — to  teu  or  twelve  years,  and  life  has  been  prolonged  to 
eighteen  or  twenty-five  years.  Tet  there  is  probably  no  single 
authentic  case  of  permanent  recovery ;  cancer-growth  has  at  length 
reappeared  in  the  part  originally  affected,  or  as  secondary  cancer  in 
some  other  part  or  internal  organ.  Inflammation,  and  its  destructive 
consequences,  suppuration  and  sloughing,  have  also  proved  curative, 
for  a  time,  in  rarelj'  exceptional  cases.  If,  again,  by  cure  be  under- 
stood the  non-recurrence  of  cancer  after  its  apparently  entire  removal 
by  operation,  sucb  true  cure  may  not  be  impossible,  but  it  is  highly 
improbable  in  a  single  instance.  Extirpation,  therefore,  cannot  be 
regarded  as  a  final  remedy  for  the  disease.  The  reasons  which  justify 
recourse  to  operation  rest  upon  other  grounds,  already  explained ; 
namely,  as  to  the  temporary  relief  from  suffering,  and  the  probable 
prolongation  of  life;  the  risk  from  the  mortality  of  the  operation  it- 
self, in  proper  cases,  not  exceeding  six  deaths  per  cent.  The  causes  of 
death  are  usually  pleurisy  or  pneumonia,  sometimes  pyaemia  or  erysipe- 
las, or  diffuse  suppuration  and  prolonged  exhaustive  discharge.  ►Stout- 
breasted  women  are  certainly  unfavourable  subjects  for  operation. 

TcMOUES  IX  THE  Mammary  Regiox  are  not  peculiar  to  this  part  of 
the  body,  but  they  must  be  distinguished  from  those  which  arise  in 
the  mammary  gland  itself.  It  Avill  here  suflice  to  mention  such  tumours 
for  the  purpose  of  diagnosis.  Thus  the  nipple  and  areola  may  be 
affected  with  syphilitic  condyloma — as  well  as  chancre — communicated 
from  a  sucking  child  whose  mouth  is  affected  with  syphilis  ;  and 
various  kinds  of  tumours  may  be  seated  in  this  part ; — sebaceous  cysts 
or  pendulous  cutaneous  growth,  ncevus,  epithelioma,  scirrhi(,s,  or  ence- 
phaloid  cancer.  The  surrounding  integuments  of  the  mammary  region 
may  also  give  rise  to  the  same  tumours,  or  to  cJieloid  growth. 

Operation  of  Amputation  of  the  Breast. — Whatever  may  be  the 
disease,  whether  a  cancerous  or  non-malignant  tumour,  removal  of  the 
breast  is  performed  in  the  following  manner  : — The  patient  lying  down, 
and  chloroform  having  been  administered,  an  assistant  holds  the  arm 
away  from  the  affected  breast,  sufficiently  to  put  the  pectoralis  muscle 
on  the  stretch,  and  define  the  breast  on  its  axillary  border.  The  Sur- 
geon introduces  a  breast-knife  on  the  axillary  aspect  of  the  breast,  and 
makes  a  semi-elliptical  incision  below  the  nipple,  varying  in  its  extent 
according  to  the  size  of  the  tumour ;  this  incision  is  made  first,  that 
its  course  shall  not  be  obscured  by  blood  trickling  down  from  above. 
A  corresponding  incision  is  then  made  above  the  nipple,  thus  including 
the  nipple  and  an  elliptical  portion  of  integument.  The  portion 
removed  is  small  compared  with  the  size  of  the  tumour,  but  the  integu- 
ment remaining  as    a  bag  after  operation,    contracts    eventually   so 
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as  not  to  be  superfluous.     The  breast  is  then  dissected  out  from  below 

upwards,  the  knife  being  carried  slopingly  around  the  organ  down  to 

the  fibres  of  the  pectoralis,  along  the  axillary  aspect  of  this  muscle, 

and  thence  upwards  under  the  tumour,  to  meet  the  upper  incision  (Fig. 

860).     Care  should  be 

taken  not  to  make  a  Fig.  860. 

bntton-hole      in       the 

skin  ;  a  blemish  which 

may    be    avoided     by 

directing  the  edge   of 

the  knife  towards  the 

tumour,   in    detaching 

it  from  the  integument, 

below  and  above. 

A  cancerous  breast 
must  be  removed  more 
extensively  than  when 
it  is  the  seat  of  non- 
malignant  tumour. 
The  incisions  should 
be  carried  so  as  to  in- 
clude any  apparently 
affected  portion  of  integument ;  and  prolonged  upwards  towards  the 
axilla  when  necessary,  to  allow  the  removal  of  any  affected  glands. 
In  removing  the  tumour,  the  dissection  should  be  carried  wide  of  the 
disease  and  fairly  into  sound  tissue  around,  in  order  to  completely 
extirpate  the  diseased  mass.  It  may  be  more  convenient,  in  concluding 
the  operation,  to  extend  the  axillary  junction  of  the  incisions,  so  as  to 
reach  any  diseased  glands  ;  their  connection  with  the  breast  will  enable 
the  Surgeon  to  drag'  them  out  of  the  axilla,  when  they  can  be  readily 
detached  by  successive  touches  with  the  knife.  If  the  « glands  be 
removed  after  the  breast,  they  may  be  seized  with  artery- foi'ceps  or 
a  vulsellum,  and  dissected  out.  The  operation-wound  should  be  care- 
fully examined,  to  see  that  no  part  of  the  gland  or  affected  portion  of 
cellular  texture  remain  behind. 

Non-malignant  tumour  of  any  kind,  and  which  does  not  involve 
the  whole  of  the  mammary  gland,  may  admit  of  removal  by  suitable 
incisions,  without  including  the  nipple.  In  several  such  cases  of  mam- 
mary tumours,  I  have  thus  succeeded  in  preserving  a  comely  breast. 

Arteries  bleeding  must  be  tied  or  twisted  ;  they  are  principally 
situated  towards  the  axillary  aspect  of  the  wound.  Sometimes,  in 
removing  the  tumour,  it  may  be  desirable  to  secure  the  vessels  as  they 
are  divided,  in  order  to  prevent  the  loss  of  blood  when  the  patient  was 
previously  exhausted,  and  to  enable  the  operator  to  see  his  way  in 
applying  the  knife,  when  the  tumour  is  unusually  large  and  vascular. 
At  the  same  time,  the  subclavian  artery  should  be  compressed  by  an 
assistant.  If  the  tumour  removed  be  non- malignant,  only  one  or  two 
vessels  may  have  to  be  secured  ;  removal  of  a  malignant  tumour  will 
probably  necessitate  the  ligature  or  torsion  of  numerous  and  large- 
sized  arterial  branches,  which  are  supplied  to  this  more  active  form  of 
growth  ;  and  venous  heemorrhage  may  require  control.  Cold  ablution 
will  generally  arrest  any  oozing  haemorrhage,  arterial  or  venous.  On 
bringing  the  arm  to  the  side,  the  integument  over  the  pectoral  region 
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becomes  relaxed.  The  lips  of  the  Avoiind  can  then  be  brought  together 
bj  points  of  fine  wire  suture ;  if  a  large  portion  of  integument  has 
been  excised,  it  will  be  desirable  to  pass  three  or  four  deep  wire 
sutures,  secured  bj  buttons,  thus  to  relieve  the  lips  of  the  wound 
from  any  strain  upon  the  superficial  sutures ;  and  the  support  of  two 
or  three  long  strips  of  plaster,  with  a  compress  of  lint  and  a  broad 
bandage  carried  around  the  chest,  will  prevent  any  subcutaneous 
hemorrhage  and  bagging  in  the  loose  integument.  It  may  be  advisable 
to  secure  the  arm  to  the  side  of  the  chest,  by  a  few  additional  turns  of 
the  bandage,  lest  any  restless  movement  should  disturb  the  wound. 
Primary  union  usually  takes  place,  and  in  a  few  days;  but  sometimes 
this  union  is  spurious,  and  the  wound  opens  up  partially  at  least,  with 
suppuration,  and  heals  by  granulation.  Then,  if  there  be  some  tendency 
to  the  bagging  of  matter,  a  piece  of  drainage-tube  should  be  intro- 
duced at  the  lower  angle  of  the  wound,  rather  than  make  a  counter- 
opening. 

If  it  be  deemed  necessary  to  remove  the  breast  with  antiseptic 
precautions,  drainage  should  be  provided  with  the  primary  dressing. 
Secondary  htemorrhage  may  necessitate  a  reopening  of  the  wound, 
and  the  application  of  ligatures.  When  the  patient  gets  up,  the  arm 
should  be  supported  in  a  sling,  w^hile  the  breast-cicatrix,  as  yet  tender, 
would  be  strained  by  the  weight  or  movement  of  the  limb.  Eventually 
a  sound,  puckered  cicatrix  is  presented;  or  perhaps  a  recurrent  form 
of  growth,  when  the  oi^ginal  tumour  was  malignant. 

FuNCTioxAL  Disorders  op  the  Breast. — (1.)  Abnormal  secretion  of 
Milk. — This  disorder  relates  to  the  age  of  the  woman,  and  is  unasso- 
ciated  with  pregnancy.  The  breasts  of  old  women  have  been  known  to 
secrete  milk  ;  and  it  has  formed  at  a  very  early  age, — eight  years.  In 
some  women,  reputed  virgins,  the  breasts  have  secreted  a  troublesome 
quantity  of  milk;  and  I  have  seen  the  lacteal  secretion  excited  in  a 
woman  nearly  fifty  years  of  age,  after  sexual  intercourse ;  she  having 
borne  eleven  children. 

(2.)  Excessive  lacteal  secretion,  or  Galacterrhoea. — The  milk  may  be 
constantly  dribbling  away ;  or  the  secretion  may  continue  after  weaning 
suddenly,  or  at  the  termination  of  the  proper  period.  This  undue  secre- 
tion is  suppressed  most  effectually  by  the  application  of  the  extract  of 
belladonna,  spread  thickly  on  lint,  and  placed  over  the  whole  breast  or 
both  bi'easts.  Sedatives  and  tonics  have  also  some  degree  of  beneficial 
influence  in  arresting  the  secretion. 

(3.)  Deficient  lacteal  secretion,  or  Agalactia,  depends  either  upon  an 
organic  imperfection  of  the  gland,  or  on  constitutional  causes.  The 
secretion  will  probably  be  excited  by  the  application  of  the  leaves  of 
the  castor-oil  plant  to  the  breast,  by  warmth  and  moisture,  and  by  the 
stimulus  of  the  act  of  suckling. 

(4.)  Congestion  ivith  Milk. — This  state  seems  to  depend  on  a  secretion 
of  the  more  solid  constituents  of  the  milk,  without  the  serous ;  thus 
favouring  an  accumulation  of  thick  milk  in  the  lactiferous  ducts, 
instead  of  the  escape  of  the  secretion  being  facilitated  by  a  due  ad- 
mixture of  fluid.  The  breast  acquires  an  enormous  size,  and  a  stony 
hardness,  resembling  scirrhus.  But  the  sudden  appearance  of  this 
large  tumour,  and  its  occurrence  during  lactation,  probably  when 
this  function  first  commences  after  parturition,  are  sufficiently 
diasfnostic. 
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Lacteal  congestion  of  the  breast  proceeds  very  slowly  and  generally 
terminates  in  inflammation  and  abscess. 

This  affection  is  usually  confined  to  one  breast ;  and  the  gland, 
having  regained  a  healthy  condition,  performs  its  function  healthily 
after  a  subsequent  parturition. 

The  treatment  consists  in  strapping,  and  the  application  of  an  oint- 
ment of  iodide  of  potassium  or  iodide  of  lead ;  gentle  aperients  and 
tonics. 

In  the  infant,  shortly  after  birth,  or  at  puberty,  an  inflammatory 
turgescence  of  the  mammary  gland  is  not  uncommon.  At  the  former 
period,  this  glandular  swelling  is  popularly  mistaken  for  milk-secre- 
tion ;  and  at  puberty,  more  especially,  a  thin  serous  fluid  may  escape 
from  the  nipple.  But  the  afi'ection,  in  either  case,  naturally  subsides, 
or  yields  to  mildly  repressive  treatment.  Both  sexes  are  subject  to 
this  temporary  condition. 

Diseases  of  the  Male  Breast. — The  mammary  gland  in  the  male 
exists  in  a  rudimentary  state  ;  occasionally  only  some  development  of 
glandular  structure  taking  place.  Soon  after  birth,  the  organ  becomes 
tumid,  and  a  slight  secretion  forms  within  the  ducts.  This  naturally 
ceases,  or  may  require  repressive  treatment.  At  puberty,  the  gland 
again  enlarges,  is  painful  for  a  few  days,  and  then  subsides.  Irritation 
at  this  time  may  induce  inflammation  and  abscess.  Or,  in  the  adult, 
some  slight  wound  or  chafe  near  the  nipple  will,  perhaps,  give  rise 
to  abscess,  of  which  I  have  seen  two  instances ;  in  one  the  axillary 
glands  became  enlarged,  and  threatened  to  suppurate.  A  remarkable 
sexual  excitement  may  also  occur  in  such  cases.  Syphilitic  mastitis 
has  also  been  seen ;  of  which  Ambrosoli  reports  a  case  in  the  male. 
Sometimes,  the  milk-ducts  are  imperforate. 

Hypertrophy  of  one  or  both  breasts  is  sometimes  produced  in  men  of 
delicate  constitution  ;  the  glands  enlarging  sufficiently  to  resemble  the 
bosoms  of  young  girls.  Treatment  of  any  such  natural  conformation 
will  scarcely  succeed  in  reducing  this  annoyance. 

Tumours,  of  the  same  species  as  those  in  the  female  breast,  occa- 
sionally form  in  the  male  breast.  Cancer  is  the  most  frequent  growth, 
and  it  appears  generally  between  forty  and  fifty  years  of  age.  The 
treatment  of  morbid  growths  presents  nothing  pecu.liar.  Amputation 
of  the  breast  is  performed  in  the  same  way  as  for  the  removal  of  the 
female  breast,  but  the  opefation  in  the  male  is  less  extensive. 

Anomalies  op  Development,  in  the  Female  and  the  Male  Breast. — 
(1.)  Absence  of  the  Breast  is  recorded  both  by  Sir  A.  Cooper  and 
Froriep.  Congenital  deficiency  of  the  Nipple  has  also  been  met  with  ; 
or  a  duct  may  open  on  the  areola.  From  an  arrest  of  development, 
the  nipple  is  flat,  or  there  may  be  only  a  small  depression,  in  which 
the  milk-ducts  open, — thus  rendering  the  nipple  unfitted  for  suckling. 

(2.)  Supernumerary  Breasts  are  of  more  frequent  occurrence,  though 
rare.  Most  frequently,  one  supernumerary  gland  has  been  found ; 
sometimes,  two  such  glands ;  rarely  three — constituting,  with  the 
normal  glands,  five  mammge.  The  situations  of  an  abnormal  mamma 
are  various  ;  usually  being  near  to  the  natural  breast,  and  where  four 
breasts  have  been  developed,  they  have  ranged  in  parallel  pairs,  one 
above  the  other  on  either  side  of  the  thorax.  But  an  extra  breast  has 
been  found  in  the  axilla,  on  the  back,  on  the  abdomen,  in  the  groin,  or 
on  the  outer  part  of  the  thigh.     These  glands,  thus  oddly  situated, 
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have  been  known  to  secrete  milk.  Supernumerary  Nipples  also  some- 
times occur ;  two  to  each  natui-al  breast,  both  nipples  communicating 
with  the  gland  and  passing  milk.  Several  extra  nipples  have  been 
developed  on  one  breast.  Malformations  of  the  nipples  are  found 
occasionally;  as  a  bifid  condition,  or  a  mushroom-shaped  nipple;  a 
long,  thin,  pendulous  process,  or  a  short,  tuberous  projection,  are  also 
rare  defects  of  formation. 

The  male  breast  is  liable  to  similar  developmental  anomalies.  Thus, 
four  nipples  have  been  seen.  Deficiency  of  one  or  both  nipples  seems 
to  be  unknown. 

Diseases  of  the  Axillary  Glands  have  been  noticed  as  part  of  the 
clinical  history  of  Mammary  Diseases,  but  they  may  occur  also  as 
independent  aifections.  Thus,  in  the  axilla  we  meet  with  adenitis, 
resulting  in  abscess,  or  in  chronic  enlarg-ement  of  the  glands,  having 
often  a  sci'ofulous  character ;  and  as  tumours,  lymphoma  and  primary 
cancer  are  more  or  less  common. 

In  the  following  remarkable  case,  an  epithelial  melanotic  tumour 
formed  in  the  axilla,  secondary  to  similar  formations  in  the  hand  and 
fore-arm.  The  patient  came  to  the  Royal  Free  Hospital  May  1st, 
1883.  Five  years  previously,  she  noticed  a  small  black  lump  at  the 
end  of  the  middle  finger  of  the  right  hand.  It  was  flat,  and  about  the 
size  of  a  three-penny  piece,  resembling  a  coin,  except  in  colour,  and 
it  seemed  fixed  in  the  flesh.  Ko  pain  was  experienced,  and  the  lump 
remained  in  this  condition  for  three  years ;  it  then  began  to  ulcerate 
by  a  central  pin-hole  opening,  giring  exit  to  black  matter.  Ulceration 
continued,  the  melanotic  growth  was  frequently  injured  by  being 
caught  in  a  door  or  otherwise  damaged,  and  it  became  very  painful. 
After  about  a  year  and  a  half,  she  remarked  a  similar  small  lump  on 
the  back  of  the  hand,  just  below  the  wrist.  Under  treatment  at  a 
dispensary,  the  former  lump  had  been  poulticed,  and  some  ointment 
applied,  with  the  effect  only  of  increasing  the  ulceration.  She  now 
went  to  St.  Bartholomew's  Hospital,  and  Mr.  Willett  discovered  an 
axillary  tumour,  which  the  patient  had  not  noticed,  but  had  felt  pain 
extending  up  the  anterior  surface  of  the  fore-arm  and  ax'm.  November 
9th,  1882,  Mr.  Willett  removed  the  tumoiirs  in  the  axilla  and  on  the 
back  of  the  hand,  and  amputated  the  two  distal  phalanges  of  the 
affected  finger.  The  axillaiy  wound  healed  slowdy,  and  some  pain 
was  always  felt  in  that  part,  nntil  the  growth  returned,  subsequentl}'. 
March,  1883,  a  melanotic  lump  was  noticed  on  the  remaining  phalanx 
of  the  amputated  finger  ;  and  since,  at  intervals,  three  others  appeared 
on  the  finger,  one  in  the  cicatrix  of  the  incision.  These  lumps  were 
painless.  At  about  the  end  of  April,  the  patient  found  a  tumour  in 
the  right  axilla — this  recurrent  growth  being  about  the  size  of  a  small 
chestnut.  But  it  grew  more  rapidly  than  the  former  tumour,  to  the 
size  of  an  orange ;  it  was  firm,  and  somewhat  lobular,  not  adherent  to 
the  surrounding  tissues,  and  not  painful,  even  when  handled. 

May  5th,  1883, 1  removed  this  recurrent  axillary  melanotic  tumour. 
An  incision  through  the  skin  laid  open  a  black  mass,  and  there  im- 
mediately issued  a  large  quantity  of  semi-fluid  material,  having  an 
Indian-ink  colour ;  followed  by  considerable  streaming  arterial  ha?mor- 
rhage.  On  turning  out  lumps  of  melanotic  matter,  a  cavity  was  found, 
but  without  any  definite  boundary — extending  deeper  and  deeper  up 
the  cone  of  the  axilla.    When  all  the  melanotic  matter  was  extirpated, 
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tlie  ribs  and  under  aspect  of  the  clavicle  were  exposed,  and  the  axillary 
vein  and  artery  were  plainly  seen  up  to  the  subclavian,  beset  with 
soft  nodules  of  the  same  material.  This  part  of  the  operation  brought 
on  yet  more  copious  streaming  hasmorrhage,  and  in  ligaturing  the 
vessels  with  catgut,  they  gave  way  repeatedly.  But,  with  the  assist- 
ance of  my  late  colleague,  Mr.  Shuter,  about  twenty  arterial  points 
were  secured.  Three  affected  glands  were  removed.  The  large 
axillary  cavity  was  stuffed  with  lint,  and  bandaged  up. 

Examination  under  the  microscope  showed  that  the  growth  con- 
sisted of  cells  of  the  epithelial  type,  contaiziing  pigment  particles, 
with  much  fluid  free  pigmentary  melanotic  matter. 

ITo  secondary  haemorrhage  delayed  the  process  of  healing ;  an 
attack  of  erysipelatous  inflammation  swept  over  the  wound  without 
rendering  it  unhealthy  ;  and  the  cavity  filled  up  with  healthy  granula- 
tions, and  had  closed  at  the  end  of  about  a  month,  leaving  only  a 
depressed  chink.     But  the  edges  were  suspiciously  firm,  if  not  hard. 

From  that  time,  the  tumour  began  to  I'eturn  again,  and  increas- 
ing    to     beyond 

its     second     size,  Fig.  861. 

it  burst  through 
the  cicatrix,  con- 
joined with  a  no- 
dular margin  of 
integument ;  and 
became  an  exube- 
rant fungoid  out- 
growth,encrusted 
with  black  mela- 
notic material, — 
as  represented 
in  the  annexed 
figure  (Fig.  861). 
The  more  this 
mass  turned  out 
of  the  axilla,  the 
more  freely  it 
seemed  to  be  re- 
produced from 
within.         There 

were  no  symptoms  of  any  intra-thoracic  tumour,  or  secondary  cancer 
in  any  other  part,  and  the  patient's  general  health  remained,  as  it  had 
been  from  first  to  last,  quite  unaffected.  In  this  state  she  quitted  the 
Hospital,  and  I  lost  sight  of  her. 
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THE    ABDOMEN. 
CHAPTER  LV. 

iJf JURIES    OF   ABDOMINAL    PARIETES,  AND    VISCERA. 

Injuries  of  the  Abdomen  ai'e  of  almost  equal  concern  to  the  Civil 
unci  Military  Surgeon.  Their  leading  practical  distinctions  are  as 
follow. 

CoNTUsiOJJ  OF  THE  ABDOMINAL  Pariktes. — The  extent  of  structural 
disorganization  produced  hy  contusion  varies  considerably ;  the  ab- 
dominal muscles  being  lacerated  possibly,  -while  the  skin  remains 
Unbroken.  The  ordinary  appearances  of  Braise  are  presented,  in 
most  cases,  and  the  usual  symptoms  of  Shock  in  a  greater  or  less 
degree.  Other  symptoms  have  a  variable  significance.  A  tympanitic 
.state  of  the  abdomen  may  arise  from  shock, — -inducing  a  paralytic 
condition  of  the  intestines  ;  but.  if  persistent,  tympanites  probably 
denotes  some  organic  lesion.  Peritonitis  may  result  from  contusion 
with,  or  "ndthout,  visceral  complication  ;  but,  in  the  one  case,  the 
peritoneal  inflammation  is  general,  in  the  other  usually  local, — under 
the  seat  of  the  abdominal  bruise.  Vomiting  affords  doubtful  e-\adence 
of  internal  injury.  Retention  of  urine  is  also  an  equivocal  symptom, 
being  due  to  shock:  or  to  rupture  of  the  bladder.  Suppression  or 
arrested  secretion  of  urine  occurs  in  some  cases  of  abdominal 
contusion. 

The  cause  of  contusion  maybe  various  occasions  of  external  violence 
—  such  as  a  blow  or  kick,  or  gunshot  injury.  Shock  may  either  soon 
prove  fatal  or  pass  off ;  and  the  bruise  may  gradually  disappear,  or  be 
succeeded  by  abscess,  or  by  peritonitis  and  thence  a  fatal  termination. 
After  recovery;  the  abdominal  wall  sometimes  becomes  atrophied  at 
the  seat  of  injury,  predisposing  to  the  occurrence  of  ventral  hernia. 
Rupture  of  the  abdominal  muscles  is  sometimes  produced  in  the  same 
way  as  contusion  ;  or  occasionally  by  violent  straining  efforts,  or  the 
force  of  tetanic  spasm.  An  interval  between  the  retracted  portions 
can  be  plainly  felt,  in  the  abdominal  wall,  unless  obscured  by  fat,  and 
after  the  subsidence  of  any  temporary  swelling. 

The  treatment  has  reference  to  the  recovery  from  Shock,  by  a 
moderate  administration  of  stimulants ;  followed  by  the  ordinary 
topical  applications  to  a  bruised  part,  coupled  with  rest.  The  contin- 
gencies, inflammation  and  its  consequences,  or  hernia,  occurring  with 
or  consequent  on  the  abdominal  contusion,  must  be  treated  in  accord- 
ance with  these  conditions. 

Wounds  of  the  Abdominal  Parietes  differ  in  no  particular  from 
the  same  injuries  elsewhere,  and  the  treatment  must  be  conducted  on 
ordinary  principles.  Thus,  in  Military  practice,  the  Surgeon  may  have 
to  deal  with  wounds  from  a  sword-cut,  or  a  bayonet-thrust, — not 
penetrating  the  abdomen.  Gunshot  wound,  limited  to  the  abdominal 
wall,  is  not  unf  requently  met  with  ;  as  a  bullet  wound  passing  beneath 
the  skin  around    the  abdomen    for    some  distance.       This    injury  is 


INJUEIES    OF    ABDOMINAL    PAEIETES,    AND    VISCERA.  659 

attended  witli  a  slight  blush  of  inflammatoiy  redness  in  the  course  of 
the  ball,  with  indurated  swelling  and  tenderness  ;  resembling  the  cord 
presented  by  an  inflamed  lymphatic  vessel.  A  peculiar  fine  crepitation 
may,  perhaps,  be  felt  under  the  finger,  along  the  track  of  the  ball ; 
this  being  due  to  the  admission  of  air,  or  as  an  after-symptom,  arising 
from  emphysematous  sloughing.  Subcutaneous  gunshot-Tvound  is 
more  often  produced  by  a  round  bullet,  which  is  easily  deflected  fi-om 
its  course,  rather  than  by  a  conoidal  ball,  which  generally  penetrates 
in  a  straight  line.  Treatment,  in  the  first  instance,  must  have  regard 
to  the  ball,  which  should  be  extracted,  when  it  can  be  plainly  felt 
and  fixed  under  the  finger;  an  incision  being  made,  if  necessary, 
for  the  purpose  of  removing  the  foreign  body.  Hgemorrhage  seldom 
proves  troublesome,  unless,  perhaps,  when  the  internal  mammary 
artery,  the  epigastric,  or  the  circumflex  iliac  artery  is  wounded ;  and 
then  the  bleeding  may  be  arrested  by  ligature  or  torsion,  the  wound 
being  enlarged,  if  necessary,  to  reach  the  vessel.  Peritonitis  is  very 
apt  to  supervene,  and  must  be  treated  accordingly.  This  complication, 
and  the  liability  to  visceral  injury  from  contusion,  accounts  for  the 
greater  mortality — somewhat  over  eight  per  cent. — from  non-pene- 
trating gunshot  wounds  of  the  abdomen,  according  to  the  experience 
of  American  Surgeons  in  the  War  (1861^65),  as  compared  with  the 
results  of  similar  wounds  of  the  thorax,  or  even  of  the  head,  when 
the  injury  is  confined  to  the  scalp. 

Abscess  sometimes  forms  in  the  abdominal  parietes,  and  may  spread 
extensively.  It  arises  usually  from  contusion,  the  presence  of  a  ball, 
or  other  injury;  but  I  have  seen  wide-spread  parietal  suppuration 
proceed  from  the  irritation  of  a  foreign  body — a  bean,  impacted  in 
the  vermiform  appendix  of  the  caecum,  wliich  lay  in  contact  with  the 
abdominal  wall,  as  if  a  spontaneous  effort  of  elimination.  Carbuncular 
abscess  also  I  have  knoAvn  to  occur  in  the  abdominal  wall.  Treatment 
of  abscess  in  this  situation  presents  nothing  peculiar ;  except  that 
it  should  be  opened  early,  lest  matter  burrow  into  the  peritoneum  or  the 
pelvis.  But  a  deep  incision  might  afterwards  induce  hernial  protrusion. 
Injcries  implicating  the  Abdomixal  Viscera. — The  general  symp- 
toms of  any  such  injury  are  those  of  Shock^severe  and  prolonged, 
coupled  with  the  collapse  arising  from  internal  heemorrhage.  The 
pallidity  of  countenance  and  anxious  expression,  the  coldness  of  sur- 
face, and  thready,  feeble  pulse,  are  sufficiently  sigaiGcant  symptoms. 
Constant  restlessness — the  patient  throwing  his  arms  to  and  fro  on 
his  pillow,  and  craving  for  drink  to  appease  an  insatiable  thirst,  would 
indicate  the  predominance  of  collapse — from  internal  haemorrhage,  in 
conjunction  with  the  nervous  shock.  The  temperature  falls,  perhaps 
equally,  in  either  state  of  the  body,  and  is,  therefore,  not  diagnostic. 
With  extensive  internal  haemorrhage  there  maybe  some  swelling,  with 
perceptible  dulness  on  percussion,  and  pain, — over  some  particular 
part  of  the  abdomen,  thus  indicating  the  seat  of  injury.  Tympanites 
often  supervenes.  Bloody  urine  will  point  to  the  kidney,  or  the 
bladder,  as  the  soui^ce  of  haemorrhage.  But  the  state  of  nervous 
shock  may  so  mask  the  syncope  or  faintness  arising  from  the  internal 
loss  of  blood,  as  to  render  it  impossible,  for  the  first  few  days,  to 
decide  whether  there  be  any  visceral  lesions.  In  the  immediate  treat- 
ment, therefore,  of  abdominal  injury,  this  uncertainty  as  to  its  nature 
will  suggest  the  moderate  and  watchful  use  of  stimulants. 
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Special  syrnptoms  proceed  from  injury  of  different  abdominal 
viscera ;  they  are  somewhat  diagnostic  of  the  organ  implicated,  but 
depend  also  on  the  causes  of  such  injury. 

The  causes  in  question  are  rupture  from  contusion,  and  penetrating 
wounds  of  the  abdomen.  Contusion  is  necessarily- occasioned  by  severe 
external  violence  ;  the  passage  of  a  cart-wheel  over  the  abdomen,  or 
compression  between  the  buffers  of  two  railway  carriages,  known  as 
Buffer-accidents ;  and  in  Military  practice,  the  brushing  action  of  a 
so-called  wind-contusion,  or  the  direct  pounding  of  a  spent  cannon-ball. 
Ruptui-e  of  any  one  of  the  viscera,  and  extensive  internal  htemorrhage, 
are  not  necessarily  attended  with  any  mark  of  contusion  or  bruise,  as 
an  outward  sign  of  this  internal  injury.  An  abundant  layer  of  fat  in 
the  abdominal  wall,  combined  with  thick  clothing,  seems  to  form  a 
buffer  of  yielding  resistance,  which  may  prevent  the  production  of 
a  bi-uise.  In  one  such  case,  a  stout  female,  who  had  been  brutally 
kicked  in  the  abdomen  by  her  paramour,  died  in  a  few  hours  from 
collapse.  I  found  a  large  collection  of  black  clotted  blood  in  the 
abdominal  cavity,  but  not  a  trace  of  discolouration  in  the  integument. 
In  another  case,  the  wheel  of  an  empty  hansom  cab  passed  over  the 
abdomen  of  a  man  quickly,  the  horse  having  i-an  away.  No  mark  was 
produced,  and  only  a  slight  bruise  appeared  over  the  right  inguinal 
region,  in  the  course  of  two  hours,  when  the  patient  died  collapsed. 
Yet  the  peritoneal  cavity  was  filled  with  fluid  blood  ;  the  liver  was 
I'uptured,  the  left  lobe  being  almost  separated  close  to  the  fissure,  and 
a  similar  rent  extended,  not  so  deeply,  through  the  right  lobe,  in  the 
same  situation;  the  pancreas  also  was  entirely  torn  across,  including 
the  splenic  artery  and  vein.  The  other  organs  had  sustained  no 
apparent  damage.  Penetrating  Wounds  are  commonly  produced  by  a 
stab  or  a  pitchfoi;k  accident ;  and  in  Military  practice,  by  a  sword-cut, 
or  bayonet-thrust,  a  bullet,  or  other  gunshot  injuiy. 

Bupture,  or  Fenetrating  JVoiind,  of  Different  Viscera. — The  Stomach. 
— The  diagnostic  symptoms  are  vomiting  of  hlood,  with,  perhaps,  the 
escape  of  some  of  the  contents  of  the  stomach  in  the  case  of  a  wound. 
But  the  stomach  has  been  ruptured,  almost  completely  across  near  the 
pylorus,  and  no  blood  appeared  in  the  vomited  matters.  The  situation 
and  depth  of  a  icound  will  help  to  determine  the  diagnosis.  Pene- 
trating gunshot  wounds  of  the  stomach,  are  singularly  fatal,  as 
shown  by  sixty-four  cases  which  occurred  in  the  American  War  of  the 
Rebellion ;  only  one  instance  of  undoubted  recovery  is  reported. 

The  Boicels. — Similar  symptoms  are  diagnostic  ;  the  passage  of 
blood  in  the  stools,  and  the  escape  of  faecal  matter  through  a  wound. 
Sometimes  the  intestinal  contents  can  be  found  on  the  penetrating 
instrument.  Exti-avasation  of  f fecal  matter  into  the  abdominal  cavity 
is  attended  with  instant  excruciating-  pain,  radiating  over  the  whole 
abdomen  from  the  seat  of  injury,  and  extreme  collapse.  But  a  small 
puncture  or  an  incised  wound  of  the  intestine,  under  three  lines  in 
extent,  or  as  thus  diminished  by  muscular  contraction,  may  not  allow  of 
extravasation  ;  the  mucous  membrane  protruding  through  the  muscular 
coat  and  occluding  the  aperture,  while  the  equable  pressure  of  the 
abdominal  viscera  against  each  other  further  prevents  any  escape  from 
an  intervening  wound.  From  elaborate  experimental  observations  by 
Professor  Gross,  it  would  appear  that  the  direction  of  a  wound, — 
having  this  limited  extent, — in  relation  to  the  axis  of  tbe  intestine,  is 
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of  no  practical  consequence ;  wliether  such  a  wound  be  longitudinal, 
transverse,  or  oblique.  A  lacerated  wound  of  larger  size  maj  be  also 
unattended  with  f  ^cal  extravasation,  the  peristaltic  action  of  the  intes- 
tine being  deadened.  Subsequently,  in  anj  case,  the  speedy  effusion  of 
plastic  lymph  tends  to  close  the  aperture.  The  absence  of  the  charac- 
teristic pain  and  collapse,  as  symptoms  of  feculent  extravasation,  is, 
therefore,  no  conclusive  evidence  that  the  bowel  is  neither  ruptured 
nor  wounded.  Emphysema  of  the  abdominal  wall  may  arise  from  the 
escape  of  flatus  through  an  intestinal  aperture,  into  the  siibperitoneal 
cellular  tissue.  Commencing,  usually,  in  one  or  the  other  flank,  the 
peculiar,  pitting,  crepitating  swelling  extends  forwards  around  the  ab- 
dominal parietes,  and  upwards  towards  the  axilla.  This  symptom  is 
the  result  alike  of  rupture  or  wound.  In  rare  instances,  feculent  matter, 
or  food,  extravasated  from  the  intestine  or  the  stomach,  has  become 
encysted,  and  leading  to  the  formation  of  abscess,  has  been  safely 
discharged  externally.  Thus,  Archer  relates  a  remarkable  case  in  which, 
after  an  incised  wound  of  the  stomach,  vrith  escape  of  alimentary 
matter  into  the  peritoneum,  an  abscess  opened  in  the  groin,  and  gave 
vent  to  portions  of  cabbage  ;  the  patient  recovering.  A  ball  which  has 
lodged  in  the  abdomen  may  be  discharged  per  anum.  When  this  hap- 
pens soon  after  the  wound,  it  is  probable  that  the  ball  directly  pene- 
trated the  intestinal  canal;  but  as  occurring  some  time  after  the  injury, 
the  ball  has  probably  entered  the  canal  through  ulceration,  or  by  the 
communication  of  an  abscess  where  the  foreign  body  had  lodged  out- 
side the  intestine. 

Liver. — Owing  to  the  highly  vascular  nature  of  this  organ,  rupture 
or  wound  of  its  substance  is  attended  with  copious  heemorrhage,  and 
proportionate  collapse.  A  bilious  dischai-ge  distinguishes  wound  of 
the  liver.  Recovery  from  either  injury  has  been  known  to  occur  in  a 
considerable  proportion  of  such  cases  ;  but  followed  often  by  peritonitis 
or  hepatic  abscess,  and  sometimes  by  jaundice,  or,  as  Bernard  has 
shown,  saccharine  diabetes.  The  gall-hladder  alone  may  be  the  seat  of 
injury,  and  rupture  or  wound  seems  to  have  been  almost  always  fatal. 
The  mortality  of  these  injuries  is  much  increased  by  additional  injuries 
to  adjoining  parts  ;  such  as  fractures  of  the  ribs,  or  lesions  of  the  lung, 
diaphragm,  stomach,  and  other  organs  ;  or  by  the  lodgment  of  a  ball  or 
portions  of  clothing  in  gunshot  wound  involving  the  liver. 

The  spleen — a  fragile  and  highly  vascular  organ — is  perhaps  equally 
liable  with  the  liver  to  rupture,  and  wound  niay  occur ;  either  form  of 
injury  is  usually  attended  with  severe  internal  hsemorrhage  and 
collapse,  and  both  are  often  fatal.  Yet,  with  an  extensive  rent  in  this 
organ,  only  two  ounces  of  blood  was  found  in  the  abdomen,  after  the 
death  of  a  patient  who  lived  for  some  hours  with  this  injury, — as 
recorded  by  Mr.  Le  Gros  Clark ;  and  complete  reparation  may  take 
place,  as  Legouest  observes,  in  even  some  grave  cases.  Protrusion  of 
the  wounded  portion  of  spleen  has  proved  a  favourable  complication, 
by  lessening  the  risk  of  haemorrhage  internally,  and  of  peritonitis. 

The  kidneys  are  sometimes  ruptured  or  wounded.  Frequent  mictu- 
rition of  bloody  urine  is  the  diagnostic  symptom  ;  although  the  secre- 
tion of  urine  may  be  suppressed  by  complete  structural  disorganization 
of  the  kidney,  and  thus  the  absence  of  this  symptom  is  no  assurance 
that  the  kidney  is  uninjured.  The  escape  of  urine  through  a  wound 
will  at  once  indicate  the  nature  of  this  injury.  Any  injury  to  the 
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kidney  is  apt  to  induce  nephritis ;  and  when  the  peritoneum  is  impli- 
cated, urine  escaping  into  that  cavity,  the  case  becomes  almost  hope- 
less from  intense  peritonitis.  Otherwise,  lesions  of  the  kidney  are  not 
irrecoverable.  Extravasation  of  blood  into  the  loose  cellular  texture 
around  the  kidney  may  occur,  ivitliouf  any  appreciable  lesion  of  the 
organ  itself.  I  know  of  no  symptoms  indicative  of  this  condition, 
which  is  discovered  only  after  death  ;  and  probably  many  such  cases 
survive. 

The  pancreas  has  occasionally  been  the  seat  of  lesion  from  rupture 
or  wound,  including  gunshot  injury  ;  and  death  is  liable  to  ensue  from 
hEemorrhage  or  peritonitis  ;  but,  more  frequently,  the  accompanying 
injuries  to  other  organs  are  the  cause  of  death.  I  am  not  aware  of  any 
distinctive  symptoms  referable  to  injuries  of  the  pancreas,  for  no  func- 
tional derangement  is  appreciable.  Inflammation  around  the  injured 
part  of  this  organ  sometimes  occurs  ;  just  as  a  circumscribed  hepatitis 
or  splenitis  may  arise  from  wound  of  the  liver  or  the  spleen ;  or  a 
localized  traumatic  pneumonia,  when  the  lung  is  injured. 

The  Diaphragm  is  most  frequently  ruptured  in  connection  with 
other  organs ;  it  may  also  be  penetrated  by  a  stab- wound,  by  gunshot 
injury,  or  by  a  fractured  rib  without  any  external  wound.  The  visceral 
complication  is  the  fatal  element  in  these  diaphragmatic  injuries. 
Hernial  protrusion  of  the  abdominal  viscera  into  the  thoracic  cavity 
may  take  place  ;  or  occlusion  of  the  gap  by  the  formation  of  a  false 
membrane  is  a  possibly  reparative  issue. 

Penetrating  Wounds,  not  involving  anij  viscus — are  distinguished 
simply  by  the  absence  of  any  symptoms  of  visceral  complication.  The 
escape  of  a  small  quantity  of  reddish  serotis  fluid  is  the  only  positive 
diagnostic  sign.  Gentle  examination  with  the  finger  will  best  and 
most  safely  ascertain  the  fact  of  penetration. 

Protrusion  of  Viscera — and  with  Wound  of  Viscera. — The  former 
condition  is  a  visceral  implication  of  dangerous  character ;  the  latter 
condition  is  positively  perilous.  Both  owe  their  vital  significance  to  the 
great  risk  of  peritonitis  ;  any  extravasation  of  blood  or  the  contents  of 
certain  viscera  increasing  this  liability. 

Protrusion  of  the  stomach,  intestine,  mesentery,  or  omentum,  may 
be  recognized  by  the  appearances  of  the  protruded  mass.  Its  size  is 
always  large  as  compared  with  the  aperture  f i-om  which  it  emerges ; 
and  the  margin  of  the  opening  constricting  the  protruded  portion  of 
viscus,  a  neck  or  peduncle  is  formed,  which  is  overlaid  and  concealed 
by  the  mass.  The  aperture  and  peduncle  can  be  easily  discovered  by 
gently  raising  the  protrusion  with  the  fingers.  At  first  of  a  bright  red 
colour  and  glistening  peritoneal  aspect,  the  mass  soon  becomes  dull 
looking  and  pvirple  from  congestion,  and  afterwards  black  and  flaccid 
as  gangrene  supervenes. 

Wound  of  a  protruded  intestine  is  denoted  by  the  escape  of  feecal 
matter  and  flatus ;  the  characters  of  the  wound  also  are  peculiar,  and 
vary  according  to  its  size.  A  puncture,  or  an  incision  two  or  three 
lines  in  length,  is  attended  with  eversion  or  prolapsus  of  the  mucous 
membrane  ;  which,  closing  the  aperture,  prevents  the  escape  of  feculent 
matter.  An  incision  beyond  four  lines  in  length  evinces  some  ten- 
dency to  protrusion  of  the  mucous  membrane  in  the  form  of  a  lip  over 
the  margin  of  the  cut ;  but  thus  allowing  the  discharge  of  feculent 
matter. 
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Consequences  and  Prognosis. — All  injuries   of  the  Abdomen  impli- 
cating the  viscera,  whether  by  Rupture  or  Wound,  are  apt,  in  some 
degree,  to  be  followed  by  Peritonitis.     Penetrating  Wounds  of  the 
abdominal  cavity  have  also  this  liability.      But   if   implicating  the 
stomach  or  intestine,  in  particular,  the  risk  is  greater  ;  and  if  attended 
with  the  escape  of  the  contents  of  these  viscera  into  the  peritoneal 
cavity,  the  danger  reaches  its  maximum.    On  the  other  hand,  all  such 
injuries  have  a  notable  tendency  to  reparation,  by  primary  adhesive 
union,  and  without  the  extravasation  of  intestinal  or  other  matter. 
Certain  remarkable  cases  of  such  reparation  are  on  record.  Thus,  John 
Bell  refers  to  the  case  of  an  extensive  lacerated  opening  of  the  ab- 
domen, in  the  person  of  a  peasant  boy  who  had  been  gored  by  a  bull. 
The    intestines — unwounded — protruded,    and    were    replaced.     The 
poor  lad  came  the  next  day  on  foot   three    miles    from  his  village, 
carrying  in  the  skirts  of  his  shirt,  and  in  his  hands,  a  great  bundle  of 
intestines  which  had  again  protruded  ;  they  were  again  returned,  the 
wound  was  neatly  sewed,  and  the  patient  recovered.  A  madman  stabbed 
himself  with  eighteen  deep  wounds  in  the  abdomen,  with  a  long  and 
sharp-pointed  knife ;  eight  of  the  wounds  penetrated  the  cavity  of  the 
abdomen,  and  touched  the  stomach  and  intestines,  as  shown  by  the 
vomiting  of  blood  and  its  passage  by  stool.     Yet  the  man  entirely 
recovered  in  two  short  months.     In  another  paroxysm  of  madness, 
eighteen  months  afterwards,  he  threw  himself  from  a  high  window 
and  died  upon  the  spot.     Post-mortem  examination  revealed  the  im- 
portant series  of  facts ; — that  the  liver,  having  been  wounded,  had 
adhered  in  its  middle  lobe  to  the  inner  surface  of  the  peritoneum ; 
the  jejunum  having  been  wounded   just    below  the    stomach  by  an 
incision  half  an  inch  in  length,  across  the  gut,  this  portion  of  intestine 
lying  deep  was  not  pressed  against  the  inner  surface  of  the  abdomen, 
but  remained  in  close  contact  with  an  adjoining  turn  of  the  jejunum^ 
the  two  turns  of  intestine  had  adhered  together,  one  showing-  the  scar 
of  the  wound,  the  other  being  untouched  ;  the  right  side  of  the  colon, 
wounded  by  an  incision  an  inch  long,  had  united  and  adhered  to  the 
inner  surface  of  the  peritoneum  by  about  a  score  of  long  thread-like 
tags  of  false  membrane,  issuing  from  the  inner  surface  of  one  of  the 
lai-gest  scars  in  the  abdomen.     The  rapidity  with  which  reparative 
adhesion  of  the  peritoneum  takes  place,  is  remarkable ;   union  having 
occurred  in  the  course  of  thirty-six  or  even  twenty-four  hours  only, — 
according  to  the   observations  of   Mr.  Le   Gros   Clark.      But  these 
favourable  results,  however  encouraging  in  apparently  desperate  cases 
of  penetrating  abdominal  wounds,  are  yet  exceptional.     In  by  far  the 
greater  majority  of  such  cases,  the  patients  die,  and  especially  when 
the  small  intestine  is  wounded  ;  owing  to  the  more  frequent  extrava- 
sation of  feculent  matter  into  the  peritoneal  cavity.     Thus,  during  the 
American  War  of  the  Rebellion,  out  of  about  650  cases  wherein  the 
abdomen  was  the  seat  of  penetrating  wounds  implicating  the  intestinal 
canal,  fifty  were  recognized  lesions  of  the  small  intestine,  principally 
from  gunshot  injury ;  and  of  the  latter,  there  were  only  five  cases  of 
recovery.     But  out  of  eighty-nine  cases  as  clearly  wounds  of  the  large 
intestine,  in  a  considerable  proportion  relating   to  the  csecum   and 
ascending  colon,  or  to  the  descending  colon  and  sigmoid  flexure,  in 
particular,  the  patients  survived ;  with  regard  to  the  transverse  colon, 
the  recoveries  were  few.     Wounds  of  the  jejunum  and  the  ileum  are 
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more  often  multiple,  passing  through  the  folds  of  these  intestines, 
and  consequently  are  most  dangerous. 

Treatment. — Bupture  of  any  abdominal  viscus — without  Avound  of 
the  abdominal  wall — suggests  only  two  indications  of  treatment :  the 
restoration  from  collapse;  and  the  restriction  of  extravasation,  whether 
of  blood  or  feculent  matter,  in  order  to  prevent  the  supervention  of 
Peritonitis.  The  one  indication  may  be  fulfilled  by  a  judicious  ad- 
ministration of  stimulants,  with  other  measures  to  induce  reaction  ;  the 
other  may  perhaps  be  accomplished  by  I'est  and  sedatives.  Opium  in 
grain  doses,  or  the  liquor  opii  sedati^-us,  should  be  given  every  four 
hours,  so  as  to  keep  the  patient  under  its  influence ;  hydrocyanic  acid 
and  potash,  to  allay  sickness ;  while  the  diet  must  be  restricted  to 
spoonfuls  of  cold  beef-tea,  with  barley-water  and  ice,  and  no  aperient 
medicine  given  for  some  days.  A  mild  enema  of  gruel  and  castor  oil 
will  then  be  advisable. 

Penetrating  Wound  of  the  Abdomen,  not  involving  any  viscus, 
should  be  closed  in  the  ordinary  manner  of  a  w^ound  in  a  loose  and 
movable  part.  A  few  points  of  suture  must  be  introduced  to  steady 
the  edges  of  the  integument  in  apposition,  aided  by  a  suitable  position 
to  relax  the  abdominal  muscles  ;  but  the  precaution  of  a  compress 
and  bandage  will  be  requisite  as  a  support,  to  prevent  the  risk  of 
visceral  protrusion.  It  is  this  liability  which  has  led  to  the  more 
recent  use  of  quilled  sutures,  or  of  twisted  sutures,  for  the  deeper 
coaptation  of  the  divided  muscles.  In  gunshot  wound,  the  presence 
of  a  foreign  body,  as  a  ball,  portion  of  clothing,  or  piece  of  bone,  may 
allow  of  a  superficial  examination  with  the  finger  or  probe,  in  order  to 
remove  it  from  the  wound ;  but  no  deep  exploration  should  ever  be 
made,  with  the  view  of  extracting  any  foreign  body  from  the  cavity 
of  the  abdomen  or  pelvis.  Jw^ra-abdominal  hsemorrhage  is  another 
complication  which  may  attend  a  penetrating  wound,  or  follow  as 
secondary  heemoiThage.  Some  viscus  is  involved,  the  blood  proceeding 
from  a  branch  of  the  epiploic,  the  mesenteric,  the  gastric,  or  other 
arteries ;  or  from  the  substance  of  the  viscera.  When  the  source  of 
hfemorrhage  can  be  discovered,  as  a  distinct  jetting  stream  of  blood 
upon  the  finger  introduced  within  the  cavity  of  the  abdomen,  it  will 
be  justifiable  to  proceed  to  control  the  bleeding  by  torsion  or  ligature  ; 
enlarging  the  wound,  if  necessary,  for  this  purpose.  Successful  cases 
of  this  kind  are  not  unknown.  But  generally  the  Surgeon  must  be 
content  with  having  recourse  to  the  ordinary  heemostatics ;  rest,  astrin- 
gents, and  the  efficacy  of  opium,  with  the  topical  influence  of  cold,  by 
means  of  an  ice-bag.  Venesection,  although  still  practised  by  French 
and  German  Surgeons  of  large  experience,  and  with  whom  I  concur, 
is  denounced  by  men  of  equal  authority  in  America, — as  testified  by 
their  practice  in  the  War  of  the  Rebellion.  With  regard  to  intra- 
thoracic haemorrhage,  their  judgment  respecting  blood-letting  is  no 
less  adverse. 

Protrusion  of  any  viscus,  commonly  a  portion  of  intestine  or  omen- 
tum, must  be  met  by  early  reduction,  before  signs  of  strangulation 
have  supervened.  Relaxation  of  the  abdominal  muscles,  by  position 
and  gentle  manipulative  pressure,  is  the  rule  to  be  observed.  A  pedun- 
culated constriction  of  the  protruded  mass  may  be  overcome  by 
slightly  enlarging  the  aperture  with  a  probe- pointed  bistoury  or  hernia- 
knife.     If  adhesions  have  taken  place,  they  may  be  detached,  when 
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recent  and  slight ;  but  when  firm  and  extensive,  they  had  better  be  left 
alone,  rather  than  endanger  the  bowel  by  any  forcible  separation  or 
cutting  division ;  and  the  Surgeon  must  be  content  with  relieving  the 
constriction, — thus  conforming  to  the  usual  rule,  with  regard  to  this 
complication,  in  the  operation  for  strangulated  hernia.  In  returning 
the  part,  the  direction  of  pressure  should  be  towards  the  abdominal 
cavity  through  the  aperture ;  lest,  otherwise,  the  protrusion  be  slipped 
between  the  muscles,  leaving  the  neck  unreduced.  Having  entirely 
returned  the  part  into  the  abdomen,  the  finger  should  not  follow  it 
further ;  the  gut  or  omentum  may  remain  more  safely  placed  near  the 
aperture,  that  in  the  event  of  sloughing  there  shall  be  a  free  vent  for 
the  discharge.  An  inflamed  state  of  the  protrusion  does  not  contra- 
indicate  its  reduction ;  but  gangrene  of  the  intestine  must  be  treated 
on  a  different  principle, — an  incision  to  discharge  the  contents  of  the 
protruded  portion,  and  the  formation  of  an  artificial  anus.  Gang-renous 
omentum  should  be  removed  by  excision,  the  ai-teries  having  been 
each  separately  ligatured  ;  and  the  stump  of  the  mass  removed  should 
be  left  just  within  the  wound,  as  under  similar  circumstances  in  the 
operation  for  strangulated  hernia,  and  for  the  same  reasons. 

Wound  of  the  intestine  modifies  the  treatment,  according  as  to  whether 
the  bowel  be  protruded  or  not.  Wound  of  the  intestine  ivitliout  pro- 
trusion is  out  of  reach ;  and  the  discharge  of  feecal  matter  must  be  facili- 
tated. The  patient  should  be  laid  in  such  a  position  that  the  contents  of 
the  intestine  shall  escape  through  the  external  wound  in  the  abdominal 
wall ;  lying  on  the  injured  side  may  offer  the  most  dependent  position 
to  the  opening,  or  the  recumbent  attitude,  WT.th  the  knees  drawn  up, 
may  best  facilitate  the  discharge  from  a  wound  near  the  umbilicus. 
Considering  the  risk  of  feculent  extravasation,  and  the  consequent 
peril,  this  mode  of  treatment,  by  position,  is  open  to  question.  Large 
experience  would  seem  to  show  that  when  the  intestine  is  penetrated, 
without  protrusion,  the  general  rule  should  be  to  close  the  intestinal 
wound  by  suture — i.e.  practise  enteroraphy ;  having  enlarged  the 
abdominal  opening,  if  necessary,  by  an  exploratory  incision,  to  find  the 
seat  of  intestinal  lesion.  Recourse  to  enteroraphy,  under  these  circum- 
stances, was  more  or  less  expressly  sanctioned  by  Legouest  in  the 
Crimean  War,  by  Lohmeyer  in  the  Danish  War,  and  by  Beck  in  the 
Franco- Grerman  campaign;  and  exploration  with  enteroraphy  is 
strongly  advocated  by  Dr.  Otis,  from  the  results  of  numerous  cases 
adduced  in  his  comprehensive  "  Surgical  History  of  the  American 
War  "  (1861-65).  But  I  think  that  objections  to  this  mode  of  treat- 
ment should  not  be  overlooked ;  for,  as  the  intestine  remains  within 
the  abdomen,  in  searching  to  find  the  wounded  part,  f fecal  extravasa- 
tion is  very  apt  to  occur ;  and  more  especially  if  perchance  several 
folds  of  the  bowel  be  penetrated.  Wound  of  the  intestine,  with  pro- 
trusion, is  a  condition  respecting  the  treatment  of  which  surgical 
authorities  have  also  held  a  difference  of  opinion.  Closure  of  the 
wound  with  sutures — 'enteroraphy — and  reduction  of  the  protruded 
portion  of  intestine  just  into  the  cavity  of  the  abdomen,  constitutes 
the  plan  of  treatment  generally  applicable.  The  sutures,  according  to 
Travers's  observations  on  animals,  soon  become  coated  over  with  a 
layer  of  lymph,  and  ulceration  taking  place  inwards,  they  are  even- 
tually detached  and  fall  into  the  intestinal  canal ;  while  the  line  of 
incision  uniting  by  adhesion,  leaves  a  firm  cicatrix.     For  this  purpose, 
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Fig.  862. 


Fig.  863, 


it  is  necessary  to  bring  the  pei'itoneal  mai'gins  into  contact,  as  the 
source  of  adhesion.  The  needle  used  should  be  a  fine  round  needle, 
and  the  sutures,  fine  round  sewing-silk  ;  the  whole  thickness  of  the  gut 
should  be  brought  together  into  even  apposition,  and  the  sutures 
clipped  off  close  to  the  knot. 
To  avert  any  tendency  to  the 
escape  of  ftecal  matter  in  the 
intervals  of  suture,  the  continued 
or  glover's  suture  (Fig.  862) 
will  be  preferable  for  a  wound 
of  any  extent ;  observing  to  pass 
the  thread  from  within  out- 
wards, and  from  without  in- 
wards, alternately ;  thus  to  in- 
vert the  lips  of  the  intestine,  and. 
bring  the  peritoneum  into  con- 
tact. Other  forms  of  suture 
have  been  devised.  Lembert's 
interrupted  suture  (Fig.  863)  is 
quite  as  effectual  in  bringing*  the  peritoneal  margins  together,  and  is 
more  easy  of  application.  The  stitches  are  introduced,  and  brought 
out,  about  three-eighths  of  an  inch  from  the  margins  of  the  intestinal 
Avound ;  and  the  intervals  between  the  sutures  should  not  exceed  one- 
fourth  of  an  inch.  But  the  mucous  membrane  is  apt  to  bulge  between 
the  points  of  sutui^e — a  disadvantage  compared  with  the  continuous  in- 
verting tendency  of  the  uninterrupted  suture.  Gely's — another  form 
of  interrupted  suture  (Fig.  864) — is  open  to  the 
same  objection,  and  is  more  diflBcult  of  introduc- 
tion than  that  of  Lembert.  But  one  or  other 
of  these  modes  of  suture  will  be  found  more 
effectual,  and  readily  applied,  according  to  the 
direction,  and  even  the  shape,  of  the  wound  in 
the  intestine.  When  returned  into  the  abdomen, 
the  gut  is  left  near  the  external  aperture,  to 
allow  of  free  discharge  in  the  event  of  sloughing. 
The  abdominal  wound,  if  extensive,  may  be 
partiall}'  closed  by  suture ;  leaving  a  dependent 
opening. 

Another  plan  of  treatment,  which  has  been 
recommended  by  some  Surgeons  of  experience, 
consists  in  reduction  of  the  protruded  portion, 
just  into  the  abdomen,  without  closure  of  the 
wound  in  the  gut,  and  so  that  the  two  apertures, 
intestinal  and  parietal,  shall  correspond  and  lie 
in  contact.  Adhesion  taking  place  between  the  two  apertures,  an 
artificial  anus  is  formed.  The  alleged  advantages  of  this  procedure 
are :  the  absence  of  sutures,  as  foreign  bodies,  and  the  prevention  of 
feculent  extravasation  incident  to  the  mechanical  closure  of  an  in- 
testinal wound  by  sutures.  The  mechanical  efficacy  of  sutures  is, 
however,  now  no  longer  a  question.  And  the  obvious  disadvantages 
of  attempting  to  form  an  artificial  anus  are:  the  liability  of  feculent 
extravasation  pending  adhesion  of  the  two  apertures,  subject  also  to 
alteration  of  their  relative  position  ;  and  the  sad  inconvenience  of  a 
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permanent  artificial  anus  in  any  part  of  the  abdominal  parietes.  But 
an  extensive  and  transverse  wound,  or  a  lacerated  wound  of  tlie  in- 
testine, naay  not  admit  of  being*  closed  effectually  by  suture ;  it  will 
almost  inevitably  reopen  by  sloughing ;  and  a  wound  of  intestine  al- 
ready gangrenous  is  unfit  for  redaction.  In  these  exceptional  conditions, 
the  formation  of  an  artificial  anus  will  be  expedient  or  unavoidable. 

The  after-treatment  of  wounded  intestine,  with  or  without  pro- 
trusion, is  the  same  as  that  of  rupture.  The  principle  being*  to  prevent 
any  peristaltic  action  which  might  disturb  the  process  of  reparative 
adhesion,  opium  should  be  administered  to  confine  the  bowels  for  a 
week,  when  a  castor-oil  enema  may  be  given.  During  this  period  the 
diet  should  be  sparing  and  exclusively  fluid ;  subsequently,  a  small 
quantity  only  of  light  solid  food  may  be  gradually  allowed  for  two  or 
three  weeks. 

Protrusions  of  other  abdominal  organs  have  been  dealt  with  by 
excision  or  ligature.  Portions  of  the  spleen,  or  of  the  pancreas,  have 
thus  been  removed,  and  successfully. 

Traumatic  Peeito^'Itis. — Inflammation  of  the  peritoneum,  conse- 
quent on  injury,  whether  contusion  or  wound  of  the  abdomen,  or 
arising  from  extravasation — feculent  or  alimentary,  bilious,  urinary, 
or  sanguineous — is  denoted  by  certain  characteristic  symptoms.  Pain 
and  great  tenderness  on  the  slightest  pressure,  spread  from  the  seat 
of  injury  over  the  abdomen,  accompanied  with  tympanitic  distension 
and  resonance  on  light  percussion.  A  dry  tongue,  which  soon  becomes 
brown,  constant  nausea  or  vomiting,  and  obstinate  constipation,  are 
the  main  gastro-intestinal  symptoms.  The  patient  lies  recumbent,  with 
bis  knees  drawn  up  to  relax  the  abdominal  muscles,  as  the  easiest 
position ;  he  breathes  entirely  by  the  thorax,  the  abdomen  scarcely 
moving  with  each  respiration ;  and  the  expression  of  countenance  is 
anxious,  with  perhaps  a  nipped  appearance  of  the  nose, — owing  ap- 
parently to  dilatation  of  the  nostrils  and  a  bleating  action  of  the 
alar  cartilages,  in  connection  with  the  short  and  hurried  breathing. 
A  distressing  hiccup  often  adds  further  embarrassment ;  so  that  the 
patient  speaks  with  a  panting  and  broken  voice.  The  pulse  is  rapid, 
small,  and  hard,  often  feeling  like  a  wire  drawn  under  the  finger;  in- 
creasing rapidly  to  100,  120,  or  more  beats  per  minute,  it  becomes 
proportionately  weak  and  ii*regular  as  vital  power  declines.  Effusion 
takes  place  into  the  cavity  of  the  peritoneum,  and  resonance  is  then 
exchanged  for  dulness  on  percussion ;  commencing  in  the  flanks, 
where  the  fluid  portion  first  accumulates,  and  gradually  extending  over 
the  abdomen,  as  it  increases  in  quantity.  The  lymph  effused,  com- 
monly of  greenish-yellow  colour,  may  be  fibrinous  and  plastic  in 
character,  fitted  for  adhesive  reparation ;  or  corpuscular  and  curdy, 
with  an  abundance  of  yellow  serum,  or  sero-purulent  fluid.  The 
peritoneal  surface  is  more  or  less  injected,  both  in  its  visceral  and 
parietal  aspects ;  the  tint  of  redness  and  form  of  vascularity  varyino- 
in  different  parts  of  the  membrane.  Peritonitis  after  abdominal  injury 
begins  usually  in  about  twenty-four  hours,  or  from  that  to  three  days 
subsequently ;  as  acute  inflammation,  it  may  run  its  course  rapidly, 
in  either  of  these  periods  or  longer,  and  sometimes  it  assumes  a  chronic 
form.  Plastic  or  reparative  peritonitis  is  of  a  sthenic  character ;  cor- 
puscular, and  especially  purulent,  peritonitis  is  of  an  asthenic  chamcter, 
and  speedily  fatal. 
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Treatment. — These  two  general  characters  of  Peritoneal  inflam- 
mation indicate  the  plan  of  treatment.  In  both  forms  of  the  disease, 
the  measures  to  be  adopted  consist  in  topical  blood-letting  by  means 
of  leeches  scattered  oyer  the  surface  of  the  abdomen,  and  warm  fomen- 
tations ;  coupled  with  the  administration  of  calomel  and  opium,  in  pill, 
every  four  or  six  hours,  in  order  to  prevent  effusion  beyond  that 
requisite  for  adhesive  reparation,  and  to  pi'omote  absorption.  Neither 
local  depletion  nor  warm  epithems  proved  efficacious  in  the  numerous 
cases  of  traumatic  peritonitis  during  the  American  War  of  the  Rebellion; 
but  the  continued  influence  of  ice  over  the  entire  abdomen  was  often 
used  to  subdue  the  peritoneal  inflammation.  The  action  of  mercury 
in  relation  to  inflammatory  effusion  may  be  open  to  question ;  but  in 
traumatic  peritonitis,  the  early  administration  of  opium  is  specially 
advantageous,  by  controlling  the  peristaltic  movement  of  the  intes- 
tines. The  hypodermic  injection  of  morphia  is  a  valuable  resource 
when  opium  would  be  rejected  by  the  stomach  ;  but  opiate  suppositories 
have  a  more  direct  effect  upon  the  intestine.  Purgatives  during  the 
inflammatory  stage  are  useless  or  injurious,  the  constipation  depend- 
ing on  the  paralyzing  influence  of  peritoneal  inflammation  over  the 
peristaltic  action  of  the  bowels.  In  the  case  of  wound  of  the  bowel, 
this  state  of  quiescence  is  necessary  for  reparation,  and  Nature's 
provision  for  that  purpose.  Beef-tea  and  other  fluid  food  should  be 
the  only  form  of  nourishment  given  during  this  period.  Iced  soda- 
water  or  barley-water  seems  to  allay  sickness,  which  may  also  be 
combated  by  hydrocyanic  acid  and  potash,  in  draught,  taken  occasion- 
ally. At  the  end  of  about  a  week  any  feculent  accumulation  may  be 
removed  as  a  source  of  irritation,  by  the  gentle  action  of  an  olea- 
ginous enema.  In  asthenic  peritonitis,  depletion  should  be  moderated, 
and  the  vital  power  must  be  soon  sustained  by  wine,  brandy-and-egg 
mixture,  or  other  stimulants,  and  light  nourishing  food. 

Chronic  peritonitis  will  require  the  continued  influence  of  mercury, 
with  blistering  of  the  abdomen  and  mercurial  ointment  dressing,  to 
remove  the  lingering  effusion.  Compression,  by  means  of  an  abdominal 
support,  may  also  promote  absorption ;  although  I  have  had  no  ex- 
perience of  the  gypsum- bandage,  which  Neudorfer  recommends,  and, 
I  believe,  employs  in  the  acute  stage,  for  the  suppression  of  inflam- 
mation. 

On  the  principle  that  chronic  peritonitis  may  be  regarded  as  a 
chronic  abscess  of  a  serous  cavity,  the  same  treatment  has  been  adopted 
as  for  empyema.  An  incision  into  the  abdomen,  with  drainage,  to 
insure  the  free  discharge  of  sero-purulent  fluid,  has  afforded  some 
excellent  results.  Antiseptic  dressings  would,  of  course,  be  employed. 
This  method  seems  to  have  been  originally  proposed  by  Hancock,  1848; 
and  has  been  practised,  more  recently,  by  Lawson  Tait  and  others. 
Eight  cases  of  pelvic  peritonitis,  which  were  thus  treated,  and  with 
successful  results,  are  recorded  by  Dr.  Savage.  (Brit.  Med.  Jour., 
March,  1884.) 
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CHAPTER   LVI. 

HERNIA. 

Hernia  is  a  generic  term,  signifying  the  protrusion  of  any  organ  fi'om 
its  natural  cavity ;  such  protrusion  occurring  through  a  natural  or 
accidental  aperture.  Thus  we  recognize  Hernia  of  the  brain,  through 
an  opening  in  the  skull ;  of  the  lung,  through  an  opening  in  the 
thoracic  parietes ;  of  a  portion  of  intestine,  omentum,  or  other 
abdominal  organ,  through  an  opening  in  the  abdominal  wall.  The 
protruded  part  is  covered  by  the  integuments,  which  overlie  the  aper- 
ture and  course  of  the  protrusion;  and  this  structural  condition  may 
be  said  to  distinguish  Hernia  from  Prolapsus,  which  is  simply  an 
uncovered  and  exposed  protrusion  of  any  organ,  as  of  the  uterus  or 
rectum.  Hernia  and  Rupture  are  frequently  used  as  synonymous 
terms  ;  but  the  latter  term  would  imply  some  breaking  or  laceration 
of  the  textures  resisting  at  the  seat  of  visceral  protrusion,  a  lesion 
not  necessarily  connected  with  the  production  of  Hernia. 

Abdominal  Hernia  may  be  considered,  in  its  General  Pathology 
and  Treatment ;  and  that  of  the  various  Special  Forms  of  such 
Hernias. 

Situations  of  Hernia. — The  various  apertures  naturally  existing 
in  the  abdominal  parietes  offer  structural  facilities  for  the  protrusion 
of  the  viscera  ;  while  apertures  accidentally  existing  as  malformations, 
or  formed  by  injury  or  disease,  also  favour  the  occurrence  of  Hernia. 

Taking  the  former  as  the  more  common  and  normal,  or  anatomical 
situations  of  Hernia,  they  are  :  above  Poupart's  ligament — through  the 
inguinal  canal;  below  the  ligament — through  the  femoral  canal; 
through  the  several  apertures  of  the  pelvis  ;— in  front,  through  the 
obturator  or  thyroid  foramen ;  through  the  arch  of  the  pubes  in  the 
perineeum  ;  below, — into  the  labium  pudendi,  by  the  side  of  the  vagina ; 
behind, — through  the  ischiatic  notch  ;  through  the  umbilical  aperture ; 
or  at  other  parts  of  the  abdominal  wall,  in  ventral,  epigastric,  and 
lumbar  Hernite  ;  and  through  the  diaphragm. 

Names  of  HERNiiE. — Distinctive  names  are  given  to  abdominal 
Hernise,  according  to  their  anatomical  situation  ;  the  viscus  protruded  ; 
the  period  of  life  at  which  the  hernial  sac  is  formed;  the  stage  of 
protrusion  ;  and  the  pathological  condition  of  the  herniae.  Thus  we 
recognize  by  their  situation:  Inguinal  hernia.  Femoral  or  Crural  hernia, 
Obturator  or  Thyroid  hernia,  Perineal  hernia,  Pudendal  hernia. 
Vaginal  hernia,  Ischiatic  hernia.  Umbilical  hernia.  Ventral  hernia^ — at 
the  linea  alba,  or  the  linea  semilunaris.  Epigastric  hernia.  Lumbar 
hernia,  Diaphragmatic  hernia.  The  protruded  viscus  gives  names : 
Intestinal  hernia  or  Enterocele ;  Omental  hernia  or  Epiplocele,  their 
combination  being  Entero-epiplocele;  hernia  of  the  stomach  or  Gas- 
trocele ;  of  the  bladder  or  Cystocele.  Congenital  hernia,  and  its 
variety.  Infantile  or  Encysted  hernia,  relate  to  the  formation  of  the 
hernial  sac  by  the  persistent  patency,  from  birth,  of  the  vaginal  pro- 
cess or  sheath  of  peritoneum  in  the  tunica  vaginalis  testis ;  the  one 
condition  signifying  complete  patency  of  this  sheath  ;  the  other,  its 
closure  at  the  abdominal  orifice,  leaving  the  sheath  open  below,  and 
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Fig.  865.* 


into  which  the  hernial  sac  descending,  the  tunica  vaginalis  encloses 
the  sac — forming  an  encysted  hernia.  Complete  and  Incomplete  hernia 
are  terras  having  reference  to  the  stage  of  protrusion  ;  inguinal  hernia 
incomplete,  or  within  the  canal,  is  named  bubonocele,  and  Avhen 
complete,  scrotal  hernia  in  the  male,  labial  in  the  female.  The 
pathological  condition  of  hernia  gives  rise  to  highly  important 
practical  distinctions :  reducible  hernia,  irreducible  hernia,  incarcerated 
and  strangulated  hernife. 

General  Structuee  of  Abdomixal  Herxia. — The  Hernia  consists 
of  a  peritoneal  sac  or  pouch,  with  a  corresponding  portion  of  the 
abdominal  parietes,  and  the  sac-contents. 

Sac. — The  sac  is  a  prolongation  of  the  parietal  layer  of  peritoneum, 
from  the  aperture  in  the  abdominal  parietes ;  but  this  prolongation  is 
of  two  distinct  kinds  in  its  relation  to  a  Hernial  protrusion.  The  sac 
may  be  produced  in  two  different  Avays  ;  either  by  gi'adual  protrusion 
and  distension  of  the  peritoneum  under  pressure  of  the  protruding 
organ, — forming  the  ox'dinary,  acquired  hernial  sac  ;  or  it  may  be  a  pre- 
existing vaginal  pi'ocess  of  peritoneum,  left  open  after  birth  as  a  mal- 
formation, into  which  sheath  an  organ  protruding, 
it  thus  becomes  a  hernial  sac, — the  congenital 
hernial  sac.  Both  kinds  of  sacs  are  illustrated  by 
inguinal  hernije. 

A  hernial  sac  consists  of  two  portions  :  the 
body,  or  dilated  portion,  the  lowest  part  of  which 
is  sometimes  named  the  fundus ;  and  the  nech, 
or  constricted  portion,  the  abdominal  opening  into 
which  is  named  the  mouth  of  the  sac.  These 
distinctive  terms  are  convenient  for  description, 
and  practically  important.  Varieties. — The  sac 
may  be  absent  in  certain  .structural  conditions  of 
hernia ; — if  the  protruding  organ  be  naturally 
partially  uncovered  by  peritoneum,  as  the  Cfecum 
or  bladder ;  in  hernia  within  the  abdominal  cavity, 
as  by  protrusion  through  the  mesentery  or  the 
meso-colon,  or  by  the  formation  of  an  adven- 
titious band  of  false  membrane  constricting  a 
portion  of  intestine ;  from  rupture  of  the  sac  by 
violence ;    or    as    the    result    of    ulceration.      On 

*  Roy.  Coll.  Surg.  Mus.,  1335.  Double  inguinal  hernia— oblique,  on  the  right 
side,  showing  two  sacs,  an  anterior  and  a  posterior.  The  former  has  a  smaller  mouth, 
is  elongated,  and  is  four  inches  in  length.  The  posterior  is  larger,  and  nearly 
globular,  and  has  a  wider  mouth,  being  an  inch  and  a  quarter  in  its  transverse 
diameter.  The  spermatic  vessels  (veins  varicose)  and  vas  deferens  are  attached  to 
the  back  of  this  sac  and  the  lower  part  of  the  anterior  sac ;  and  the  epigastric 
artery  makes  a  wide  circuit,  passing  round  and  to  the  inner  side  of  the  necks  of 
both  sacs.  The  patient  was  sixty-eight  years  old,  and  there  had  been  symptoms  of 
strangulation  for  thi-ee  days ;  a  small  hernia  had  been  returned  on  the  left  side,  and 
one  could  be  made  to  descend  on  the  right  side  by  coughing,  but  could  be  very 
easih-  returned.  The  symptoms  of  strangulation  becoming  urgent,  operation  was 
performed  on  the  left  side  ;  and  an  empty  sac  was  found  in  the  inguinal  canal. 
Death  took  place  the  nest  day ;  and  then  the  smaller  anterior  sac,  on  the  right 
side,  was  seen  to  have  been  pushed  into  the  abdomen,  together  with  a  portion  of 
intestine,  strangulated  by  its  neck.  This  had  probably  occui-red  in  reducing  the 
intestine  from  the  larger  posterior  saC.  See  also  Guy's  Hosp.  Reports,  vol.  iv. 
(Sir  A.  Cooper.) 
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Fig.  866,t 


the  other  hand,  two  sacs  may  have  formed,  both  having  protruded 
through  the  same  aperture,  constituting  a  double  hernia.  One  sac 
may  be  placed  behind  (Fig.  865),  or  within  the  other.*  Occasionally, 
the  sac  may  be  bifurcated.f  The  nech  of  the  sac  sometimes  consists  of 
two  constricted  portions  ;  representing  the  natural  anatomical  condi- 
tion of  the  surrounding  parts, — as  the  extei'nal  and  internal  abdominal 
rings,  in  complete,  oblique  inguinal  hernia  ;  or,  the  original  neck  may 
have  slipped  down  with  a  fresh  protrusion,  forming  the  "  sacs  aux 
collets  "  of  French  authors.  I  have  thus  seen  three  necks  produced, 
or  corresponding  constrictions,  in.  a  large  scrotal  omental  hernia. 
These  thickened  rings  vary  in  position  with  relation  to  the  axis  of  the 
sac,  as  Cloquet  observed  ;  being  transverse  or  oblique, 
according  to  the  more  or  less  equal  descent  of  the  sac. 
The  rings  consist  of  fibrous  indentations  of  the  peri- 
toneum ;  and  sometimes  they  pass  inwards  as  dupli- 
catures,  forming  septa  or  partitions,  dividing  the  sac 
into  two  cavities,  which  communicate  by  a  central 
aperture.  Occasionally,  an  incomplete  ring'  has  a 
corresponding  semilunar  valvular  fold,  within  the 
sac ;  or  forming  an  almost  complete  septal  division 
(Fig.  866). 

St7-uctural  Changes  in  the  Sac. — The  size,  shape, 
and  textural  condition  of  the  peritoneal  prolongation 
vary  according  to  the  period  of  its  formation,  in  the 
acquired  hernial  sac.  Commencing  as  a  small  digital 
depression,  it  assumes  the  shape  of  a  funnel,  and 
then  that  of  a  finger  of  a  glove.  These  forms 
are,  however,  somewhat  dependent  on  the  region  in 
which  the  hernia  is  developed.  At  this  early  period,  the  entrance  to 
the  sac  is  larger  than  the  body, — there  is  no  true  neck,  and  strangu- 
lation of  the  protruded  organ  cannot  occur.  At  length  the  sac, 
reaching  tissues  of  less  resistance,  undei'goes  dilatation  and  acquires 
a  spherical  shape ;  while  the  entrance  becoming  proportionately 
constricted  and  puckered,  forms  a  neck  of  variable  length  and  calibre, 
so  that  strangulation  can  occur.  In  this  state,  the  sac  may  retain  the 
originally  thin,  transparent  texture  of  peritoneal  membrane;  but  it 
soon  becomes  adherent  to  adjoining  parts.  Organization  takes  place,  in 
both  the  body  and  the  neck  of  the  sac,  more  particularly  in  the  latter 

*  See  Eoy.  Coll.  Surg.  Mus.,  1291.  Femoral  hernise  ;  a  larger  old  sac,  a  recent 
sac  above,  in  the  usual  situation  of  femoral  hernia ;  and  two  or  three  small  sacs  near 
the  sides  of  the  old  one.  At  the  back  of  this  specimen,  and  near  the  mouth  of  the 
recently  protruded  sac,  on  its  outer  side,  directly  over  the  femoral  vessels,  there  is 
the  appearance  of  another  small  peritoneal  protrusion.  A  portion  of  the  ileum,  just 
the  diameter  of  the  bowel,  was  strangulated;  the  intestine  above  the  stiictured 
part  is  distended,  that  below  being  of  its  natural  size.  The  patient,  a  woman, 
having  symptoms  of  strangulated  femoral  hernia,  an  operation  was  performed, 
and  on  opening  the  lower  sac,  it  was  found  empty ;  the  upper  recent  sac,  whicli 
contained  the  portion  of  strangulated  bowel,  was  not  opened,  but  the  stricture 
at  Poupart's  ligament  was  divided,  and  the  contents  of  the  sac  were  readily 
returned.     Death  ensued  in  sis  hours.     (J.  Hunter.) 

t  See  Ibid.,  1288.  A  large  inguinal  hernial  sac  ;  at  its  lower  part  branching 
into  two  pouches  of  equal  size,  one  lying  behind  the  other.      (Hunterian.) 

X  Ibid.,  1287.  A  large  inguinal  hernial  sac;  showing  also  a  double  cavity, 
formed  by  a  transverse  crescentic  fold  or  partition  from  its  posterior  wall.  (Sir  A. 
Cooper.) 
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portion.  The  sub-serous  cellular  tissue  is  the  principal  seat  of  these 
textural  changes.  They  consist  in  the  formation  of  new  blood-vessels, 
increasing  the  vascular  appearance  of  the  peritoneal  surface,  and  a 
contractile  induration  of  the  cellular  texture,  attended  with  a  marked 
diminution  or  disappearance  of  the  fat,  although  the  person  be  very 
fat.  This  textural  transformation  of  the  peritoneum  is  evinced  by 
thickening  and  opacity  of  the  sac,  especially  its  neck.  Contraction 
follows  to  some  extent,  and  even  obliteration,  when  the  hernial 
protrusion  ceases.  The  peritoneal  transformation 
acquires  a  fibrous  and  less  vascular  character,  and 
the  consequent  induration  may  be  cax-tilaginous, 
or  even  ossific,  in  the  form  of  plates.  This  is  the 
state  of  an  old  hernial  sac  (Fig.  867),  and  the  con- 
traction is  most  notable  when  the  sac  has  not  been 
subject  to  hernial  protrusion  for  some  time.  As 
affecting  the  neck,  such  change  is  at  once  perilous 
aud  curative ;  the  one,  by  inducing  strangulation, 
in  the  event  of  a  hernial  descent  of  any  organ  ;  the 
other,  by  leading  to  obliteration  of  the  neck  of 
the  sac.  During  all  these  changes  in  the  structural 
condition  of  the  sac,  the  visceral  layer  of  peri- 
toneum, which  invests  the  protrusion,  retains  its 
thin  and  transparent  texture,  with  its  polished, 
sei'ous  secreting  surface, — in  contact  with  that  of 
the  interior  of  the  sac,  whenever  the  hernial  pro- 
trusion descends. 
Ahdominal  Parietes — and  their  Structural  Changes. — The  layers  of 
different  textures,  constituting  the  abdominal  parietes,  through  which  a 
Hernial  pi-otrusion  successively  passes, form  what  are  termed  ih.e  cover- 
ings or  investments  of  Hernia,  in  addition  to  the  peritoneal  sac.  The 
aperture  or  apertures  in  the  parietes,  through  which  the  protrusion 
begins,  correspond  to  the  neck  of  the  sac.  Both  the  aperture  and 
the  coverings  undergo  remarkable  changes,  which  may  almost  or  alto- 
gether efface  the  original  anatomical  characters  of  these  parts.  The 
changes  here  referred  to  are  partly  mechanical,  and  partly  textural. 
The  hernial  aperture  becomes  altered  in  shape,  assuming  a  circular 
form,  and  enlarged,  while  its  relative  position  is  gradually  displaced, 
and  usually  towards  the  middle  line  ;  two  apertures  thus  forming  one, 
as  that  of  the  abdoiuinal  rings  in  oblique  inguinal  hernia.  The 
coverings  of  hernia  gradually  become  stretched  and  loose,  so  that 
the  skin  appears  redundant  and  wrinkled,  when  an  old  hernia  is 
reduced.  Textural  changes  consist  in  thickening  and  induration  of  the 
parietal  aperture;  and  in  the  obliteration  of  the  individual  characters 
of  the  coverings,  which  are  more  or  less  fused  into  one,  and  with 
which  the  sac  is  consolidated.  (See  Fig.  8G7.)  All  these  changes 
result  from  detrusion  and  pressure  by  the  hernial  protrusion,  operating 
mechanically  on  the  parts,  or  inducing  textural  degeneration  and 
atrophy  ;  or  textural  transformation  may  be  the  result  of  inflamma- 
tory adhesion, — consequent  on  the  constant  pressure  of  a  truss-pad, 
a  blow,  or  excessive  manipulation.  The  general  atrophy  which  the 
coverings  of  hernia  undergo  is  not  shared  by  all  alike  ;  for  often  the 
subperitoneal  cellular  tissue  becomes  loaded  with  granular  fat,  looking 
*  Eoy.  Coll.  Snrg.  Mus.,  1289.     Thickened  sac  of  old  inguinal  hernia.      (Liston.) 
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like  omentum,  but  enclosing  the  sac.  Sometimes  cysts  form  around 
ttie  sac ;  either  as  the  result  of  obliterated  abortive  hernial  sacs, 
according  to  Cloquet's  description,  or  as  an  independent  cystic  develop- 
ment in  the  subperitoneal  cellular  tissue.  Thus,  then,  the  whole 
Pathology  of  Hernia  must  be  regarded  as  a  more  important  aspect  of 
study  than  its  pure  Anatomy. 

Contents  of  the  Sac — and  their  Structural  Changes.— All  the  ab- 
dominal viscera  are  severally  subject  to  Hernia,  though  not  with  equal 
frequency ;  the  pancreas,  it  is  said,  alone  excepted.  The  contents  of 
a  Hernial  sac,  therefore,  vary  considerably.  They  are  usually  the 
intestine  or  omentum  conjointly  or  singly ;  the  small  intestine,  par- 
ticularly the  ileum,  more  probably  than  any  other  abdominal  viscus, 
owing  to  its  long  mesenteric  attachment  and  its  hanging  near  the 
abdominal  apertures  through  which  hernige  commonly  take  place — 
namely,  the  inguinal  and  femoral  rings.  The  quantity  of  intestine 
protruded  may  be  small, — a  knuckle  of  intestine   (Fig.  868),  or  not 


Pig.  868. 


Tig.  869.t 


even   the   whole   of    its    circumference   (Fig. 

869),  or  it  may  extend  to  several  feet  in  length. 

Omentum,  varying  in  quantity,  is  folded 
together,  or  perhaps  matted  into  a  cylindrical  mass  ;  when  unfolded, 
it  has  a  triangular  or  fan  shape,  the  base  being  below  and  the  apex 
upwards  at  the  abdominal  aperture.  Old  herniated  omentum  loses 
its  peculiar  ramified  adipose  cellular  texture,  and  becomes  consolidated; 
the  veins  assuming  a  somewhat  varicose  condition.  Sometimes  aper- 
tures form  in  it,  through  wbich  a  coil  of  intestine  passing,  strangula- 
tion may  happen  within  the  sac.  Cysts,  occasionally,  form  in  the 
omentum,  and  into  which  the  intestine  may  slip.  When  intestine  and 
omentum  co-exist  in  the  sac,  usually  the  omentum  descends  in  front, 
and  will  be  found  to  enclose  and  conceal  the  intestine,  on  opening  the 


*  Roy.  Coll.  Surg.  Mus.,  1297.  Portion  of  jejunum,  which  was  strangulated  in 
an  umbilical  hernia.      (John  Howship.) 

t  Ibid.,  1302.  An  unreduced  strangulated  femoral  hernia;  in  part  only  of 
the  circumference  of  the  bowels ;  showing  also  contraction  of  the  intestine 
before  the  strictured  part,  and  dilatation  of  the  part  behind  it.  The  patient,  a 
woman,  aged  thirty -five,  had  a  rupture  for  several  years ;  this  was  reduced  from 
time  to  time,  until  on  one  occasion  symptoms  of  strangulation  set  in,  and  continued 
after  reduction  had  been  accomplished ;  straining  and  vomiting  reproduced  the 
hernia,  which  now  could  not  be  returned.  An  operation  was  proposed  by  the 
Surgeon,  Mr.  Thomson,  and  refused.     (Hunterian.) 
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sac.  This  is  explained  by  the  situation  of  the  great  omentum,  which 
hangs  as  an  apron  from  the  greater  currature  of  the  stomach,  imme- 
diatelv  behind  the  abdominal  wall ;  and  thus  also  omentum  is  more 
often  protruded  in  umbilical  and  inguinal  than  in  crural  herniae. 
Occasionally,  other  viscera  are  herniated;  the  stomach,  liver,  spleen, 
caecum,  sigmoid  flexure,  or  other  portion  of  the  colon,  bladder,  uterus, 
ovaries,  or  even  the  kidney.  Serous  fluid,  of  a  yellowish  or  brownish 
colour,  and  ti'ansparent,  is  always  found  within  a  hernial  sac,  but  in 
very  variable  quantity.  Usually  only  stifficient  to  lubricate  the 
interior  aiid  contents  of  the  sac,  this  fluid  may  be  the  principal  con- 
stituent, amounting  to  several  ounces,  and  distending  the  sac.  It  is 
copiously  secreted  when  the  sac  is  inflamed  or  the  hernia  sti'angulated, 
and  most  abundantly  in  inguinal  herniae. 

Adventitious  or  false  membranes,  forming  adhesions,  are  met  with  ; 
either  as  the  product  of  inflammation  in  strangulated  hernia,  or  as  the 
result  of  changes  in  old  irreducible  hernia.  The  situation,  length, 
thickness,  and  density  of  these  adhesions  present  many  differences  of 
appearance.  Thus,  adhesions  may  have  formed  between  the  interior  of 
the  sac  and  its  contents,  in  the  shape  of  uniting  bands,  or  as  bridles 
across  the  sac  from  one  side  to  the  other,  imprisoning  the  contained 
viscera  (Fig.  870)  ;  or  again,  adhesions  may  have  taken  place  between 
the  latter,  as  between  two  coils  of  intestine,  or  between  intestine  and 

omentum.  The 
neck  of  the  sac 
is  frequently  the 
principal  seat  of 
adhesions  (Fig. 
871).  Parietal 
and  visceral  ad- 
hesions not  un- 
frequently  co- 
exist. Rarely,  a 
complete  false 
membrane  may 
have  formed,  at- 
tached to  the  interior  of  the  sac  or  loose  in  the 
cavity.  Recent  adhesions  are  soft  and  phant ;  old-standing  adhesions 
are  firm  and  unyielding.  They  are  sometimes  discoloured,  as  if  blood- 
stained. 

Adhesion  of  the  omentum  across  the  sac,  so  as  to  form  a  distinct 
sac  or  cyst  below  the  visceral  contents,  and  in  which  fluid  accumulates, 
constitutes  the  condition  known  as  hydrocele  of  the  hernial  sac.  A  con- 
siderable quantity  of  fluid  may  thus  accumulate ;  some  ounces  or  even 
pints.  It  is  a  rare  structural  alteration  in  the  hernial  sac ;  one  only 
having  been  noticed  by  Curling,  one  by  Boyer,  one  by  Lawrence,  two 
by  Pott,  and  two  by  Pelletan.  Sometimes  a  duplicature  of  the  peri- 
toneum, corresponding  to  a  constricted  ring  externally,  forms  a  com- 


FiG.  870.* 
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*  Eoy.  Coll.  Sarg.  Mus.,  1299.  Portion  of  jejunum  sphacelated;  the  strangula- 
tion having  been  so  tight  that  minute  injection  could  not  pass  into  its  vessels,  from 
the  portion  of  bowel  within  the  abdomen.  Adhesion  of  the  strangulated  part  to 
the  interior  of  the  sac  had  taken  place.     (Howship.) 

t  Ibid.,  1309.  The  sac  of  an  inguinal  hernia  ;  showing  firm  adhesion  of  omentum 
to  the  neck,  in  the  form  of  thick  strong  bands  of  false  membrane.      (Hunterian.) 
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plete  septum  within  the  sac ;  thus  leaving  a  closed  cyst,  as  Cloquet 
describes  it,  below  the  hernial  protrusion.  Or,  the  neck  of  a  hernial 
sac  may  be  occluded  by  an  adherent  portion  of  intestine  or  omentum, 
forming  a  closed  sac  ;  and  the  same  condition  may  result  from  adhesion 
of  the  neck,  in  consequence  of  long-continned  pressure  from  wearing 
a  truss ;  the  hernia  is  radically  cured,  but  the  closed  sac  remaining,  is 
subject  to  hydrocele.  This  occurred  in  one  case,  under  my  observa- 
tion, after  the  reduction  of  a  strangulated  scrotal  hernia  by  operation. 
The  compress  applied  to  secure  reduction,  speedily  induced  adhesion 
of  the  neck  of  the  sac,  and  fluid  accumulated  below  in  the  body  of  the 
sac ;  soon  presenting  the  original  appearance  as  if  the  hernia  had 
returned.  I  tapped  this  scrotal  sac,  and  drew  off  several  ounces  of 
brownish  fluid  which  was  not  re-secreted.  The  fluid  of  ascites  is  apt 
to  pass  into  and  distend  a  hernial  sac,  as  if  a  hydrocele  of  the  sac.  But 
this  state  is  distinguished  by  the  ready  return  of  the  fluid  into  the 
abdomen  on  compressing  the  swelling,  and  its  escape  again  when  the 
hand  is  withdrawn. 

Black  spots,  or  brown  and  red  patches,  sometimes  beset  the 
peritoneal  surface  of  the  sac,  and  of  the  visceral  protrusion  ;  or  these 
marks  may  be  so  diffused  as  to  give  a  tawny  hue  to  the  whole 
peritoneal  surfaces.  These  appearances  are  probably  the  result  of 
ecchymoses,  the  blood  having  undergone  various  changes  of  colour. 
This  condition  might  perhaps  be  mistaken  for  gangrene. 

Loose  foreign  bodies  are  occasionally  found  within  the  hernial  sac  ; 
they  are  usually  round,  smooth,  and  firm,  varying  in  size  from  a  pea  to 
a  chestnut,  and  single.  They  consist  of  a  laminated  fibrous  envelope, 
with  a  central  fatty  nucleus  ;  apparently  one  of  the  glandulse  epiploicas 
detached,  and  encapsuled.  Other  bodies  may  be  met  with  of  a 
cartilaginous  nature,  and  which  are  produced  by  the  detachment  of 
the  plates  which  sometimes  form  in  the  walls  of  an  old  hernial  sac. 

Strangulation. — The  structural  changes  coincident  with  the  strangu- 
lation of  hernia  demand  special  notice.  The  visceral  protrusion  is 
nipped  and  indented  at  the  seat  of  strangulation — the  stricture.  Other 
changes  relate  to  adhesions,  the  state  of  the  intestine,  or  omentum,  and  of 
the  serous  fluid  in  point  of  its  colour,  consistence,  and  odour.  Adhesions 
have  already  been  described  sufiiciently ;  their  situations,  and  their 
characters  as  recent  adhesions,  compared  with  the  old-standing  adhesions 
of  irreducible  hernia.  Within  a  very  short  period  plastic  lymph  may 
have  been  effused,  and  even  become  vascular  in  twenty-four  hours ; 
appearing  as  shaggy  villi,  or  bridles,  and  sometimes  having  a  cellular 
or  a  membranous  form.  The  following  changes  take  place  con- 
currently in  the  state  of  the  serous  fluid  and  intestine  within  the  sac, 
and  are  notably  important ;  the  one  as  being  an  indication  of  the  other. 
With  strangulation  of  only  a/eit?  hours'  duration,  the  fluid  is  pale  yellow, 
clear,  and  bright;  the  intestine  is  simply  congested,  of  a  deep-red  colour, 
and  its  texture  elastic.  With  strangulation  of  many  hours'  existence, 
the  fluid  is  dark  brown,  but  clear,  and  the  intestine  of  a  purple  tint, 
but  its  texture  still  retains  its  elasticity.  With  strangulation  of  long 
duration,  or  after  violent  and  protracted  taxis,  the  fluid  resembles  a 
strong  infusion  of  coffee,  it  is  turbid,  with  blood  and  small  coagula 
ruingled ;  the  intestine  is  dark  purple  shading  to  black,  it  has  lost  its 
peritoneal  brilliancy  and  become  dull  looking,  its  texture  is  leathery, 
not  resilient,  infiltrated  with  blood,  and  often  having  flakes  of  lymph 
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Fig.  872.* 


adherent  to  its  surface.  With  turbid  serum,  of  a  dull  brownish-yellow 
colour,  mixed  with  blood,  coagula,  flakes  of  lymph,  or  rai'ely  pus,  and 
probably  having  a  feculent  odour,  the  intestine — having  a  blackish 
colour,  dull  appearance,  and  fleshy,  softened  consistence — -is  approach- 
ing to  a  gangre)iOHS  condition ;  or  it  has  alread}^  passed  into  sphacelus, 
when  shreds  of  the  peritoneal  coat  readily  peel  off.  With  the  escape 
of  gas  through  serum,  of  the  nature  last 
described,  bubbles  are  produced,  and  the  intes- 
tine is  ruptured  (Fig.  872). 

In  the  natural  course  of  unrelieved  sphace- 
lated hernia,  the  sac  and  tjitegumental  cover- 
ings become  inflamed,  infiltrated  with  serum 
and  pus ;  crepitation  ensues,  either  by  the 
escape  of  gas  from  the  sac  or  its  formation  in 
the  decomposing  textures  externally,  and 
gangrene  of  the  skin  supervening,  the  slough 
separates,  and  an  artificial  anus  is  established. 
At  the  same  time,  firm  adhesion  takes  place 
between  the  neck  of  the  sac  and  the  hernial 
aperture;  thus  preventing  the  escape  of 
fgecal  matter  backwards  into  the  abdomen.  If  the  hernial  stricture 
were  relieved  at  this  or  even  an  early  stage  of  gangrenous  intestine, 
and  short  of  sphacelus,  the  intestine  might  not  regain  its  ritality  ;  the 
portion  of  bo-wel  remaining  nipped  and  marked  as  by  a  band  constrict- 
ing it.  I  have  thus  seen  strangulation  of  only  half  the  circumference 
of  a  portion  of  intestine  prove  fatal  after  operation. 

Omentum  passes  thi'ough  similar  changes  of  congestion  and 
gangrene ;  and,  if  unreduced,  the  sac  and  its  coverings  may  slough, 
and  the  portion  of  omentum  become  detached,  the  patient  making  a 
good  recovery. 

Peritonitis  coincident  vrith  strangulation,  commences  about  the 
neck  of  the  sac,  and  spreads  over  the  abdomen.  The  pathological 
appearances  are  not  peculiar;  an  injected  peritoneal  surface,  with 
plastic  lymph  of  greenish-yellow^  colour,  agglutinating  the  intestines 
or  overspreading  them,  and  puriform  serum  accumulated  in  the  cavity 
of  the  peritoneum.  From  126  fatal  cases  of  hernia,  collected  by  Mr. 
Bryant,  it  would  appear  that  in  about  69  per  cent,  peritonitis  with 
lymph-effusion  is  the  cause  of  death. 

Causes. — The  formation  of  Hernia  depends  upon  a  weakness  of 
some  point  of  the  abdominal  or  pelvic  wall,  and  thus  an  insufficient 
resistance  to  the  protruding  pressure  of  the  viscera,  as  subject  to  the 
compressing  action  of  the  abdominal  muscles  and  diaphragm.  The 
causes  of  hernia  are,  therefore,  of  two  kinds,  predisposing  and 
exciting. 

(1.)  Predisposing  causes. — Structural  predisposition  consists  in  the 
natural  existence  of  the  various  anatomical  apertures  in  the  abdominal 
and  pelvic  ivall,  corresponding  to  the  normal  situations  of  Hernia;  and 
congenital   malformation  is  predisposing,  chiefly  as   connected  with 

*  Eoy.  Coll.  Surg.  Mus.,  1305.  Portion  of  gangrenous  small  intestine ;  showing 
a  rent  extending  half  round  the  circumference  of  the  bowel.  The  margins  of  the 
opening  are  not  ulcerated.  The  mark  of  constriction  on  the  bowel  remains,  after 
strangulation  ;  and  probably  an  unsQccessful  attempt  to  reduce,  producing  rapture. 
(Sir  W.  Blizard.) 
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congenital  and  infantile  inguinal  hernia  ;  or  the  predisposition  may 
arise  quite  accidentally,  from  injury — by  contusion,  or  by  distension  of 
the  abdomen  during  pregnancy  or  dropsy,  or  as  the  result  of  disease 
— by  abscess  or  other  weakening  disorganization  of  some  part  of  the 
abdominal  wall.  Laxity  of  some  of  the  abdominal  viscera  might  be 
reckoned  among  structurally  predisposing  conditions — e.g.,  the  ileum 
having  a  long*  mesenteric  attachment,  and  hang-ing  near  the  inguinal 
and  femoral  rings ;  the  omentum  also  loosely  hang-ing  as  a  sort  of 
abdominal  apron,  when  not  tucked  up  to  the  right  as  in  some  cases. 

General  predisposition  relates  to  sex,  age,  hereditary  influence,  and 
occupation. 

Sex. — Males  are  far  more  subject  to  hernia  than  females.  Mr. 
Kingdon  estimates  the  proportion  at  2  males  to  1  female,  for  all  ages 
and  including  every  form  of  hernia.  Out  of  a  gross  total  of  96,886 
applicants  for  trusses  at  the  City  of  London  Truss  Society,  78,394 
were  males ;  18,492  females.  In  relation  to  the  population,  the  fre- 
quency of  hernia  is  uncertain ;  the  proportion  has  been  estimated  as 
high  as  1  in  8  of  the  male  inhabitants  of  the  whole  kingdom,  and  1  in 
5  of  the  inhabitants  of  one  district.  In  France,  Malgaigne  estimated 
the  proportion  as  being  1  man  in  13,  and  1  woman  in  52.  In  relation 
to  the  situation  of  hernia,  males  are  more  subject  to  inguinal,  females 
to  femoral  and  umbilical  hernise.  The  relative  proportion  is  shown  by 
various  numerical  records.  Thus,  from  a  collection  of  cases  by  Mr. 
Bryant,  we  find  that  in  52  of  inguinal  hernia,  all  were  males  ;  but  of 
65  femoral,  18  only  were  males,  and  the  remaining  much  larger  pro- 
portion, 52,  were  females.  Of  8  umbiHcal  herniae,  however,  6  occurred 
in  males. 

Age. — Differences  of  opinion  prevail  respecting  the  liability  con- 
nected with  the  period  of  life.  According  to  Malgaigne,  hernia  is  less 
frequent  before  the  age  of  thirty-five  years  than  after  that  period ;  Birkett 
affirms  that,  taking  all  varieties  of  hernia  in  both  sexes,  the  majority 
are  developed  before  thirty-five  years  of  age.  By  reference  to  statistics, 
out  of  2343  cases  recorded  by  Malgaigne  ("  L'Union  Medicale,"  1854), 
555,  or  23'6  per  cent,,  were  under  thirty-five  years  of  age,  and  1788,  or 
76'4  per  cent.,  above  that  age.  On  the  contrary,  out  of  9296  cases 
recorded  by  Mr.  Kingdon,  5659,  or  60*8  per  cent.,  had  commenced 
before  the  age  of  35  years,  and  3637,  or  39'2  per  cent.,  after  that  age. 
The  great  discrepancy  between  these  results  is  easily  explained ;  the 
one  series  records  the  ages  of  the  patients  at  the  time  of  observation, 
the  other  had  reference  to  the  ag'es  when  the  hernia  was  first  noticed — 
the  essential  element  in  estimating  the  relation  of  period  of  life  to 
hernial  protrusion. 

Age  in  relation  to  the  situation  of  Hernia. — It  appears  from  Mr. 
Bryant's  collection  of  cases,  126,  that  with  regard  to  inguinal  hernia, 
twenty  to  forty  years  of  age  is  the  period  when  the  rupture  most  fre- 
quently commences  ;  that  in  femoral  hernia  these  ages  are  compara- 
tively rare,  and  that  generally  it  begins  between  fifty  and  seventy  years 
of  age. 

Age  in  relation  to  Sex. — The  proportion  between  males  and  females, 
subject  to  Hernia,  varies  considerably  at  different  periods  of  life,  owing 
to  congenital  predisposition.  According  to  Mr.  Kingdon's  statistics 
for  1860-61,  in  the  first  five  years  of  life,  the  proportion  was  1409 
males,  and  only  107  females ;  while  in  the  five  years  from  twenty-five 
VOL.  II.  2   P 


578  SPECIAL    PATHOLOGY    AND    SURGERY. 

to  thirty  years  of  age,  the  ratio  had  changed  to  846  males  against  207 
females. 

Hereditary  influence. — The  children  of  ruptured  parents  are  fre- 
quently affected  in  like  manner.  Both  sexes  evince  an  equal  tendency 
to  be  thus  influenced,  in  about  the  proportion  of  thirty-four  per  cent. 
Tliis  influence,  paternal,  maternal,  or  from  both  parents,  is  manifested 
mostly  in  infants  under  one  year;  the  proportion  being  about  twelve 
per  cent,  of  the  whole  number  under  that  age.  This  fact  is  referable, 
apparently,  to  an  an-ested  closure  of  the  vaginal  process  of  peritoneum, 
or  of  its  ventral  orifice, — in  regard  to  inguinal  Hernia  ;  and  also  to  an 
abnormal  elongation  of  the  mesentery  ;  both  of  which,  as  congenital 
sti'iictiiral  conditions,  are  probably  much  influenced  by  hereditary 
conformation. 

Occupation. — All  persons  are  liable  to  hernia  ;  but  the  laboui'ing 
class  is  most  subject,  seemingly,  however,  in-espective  of  any  particular 
trade  or  occupation.  Comparing  the  twenty-five  largest  classes  of 
occupation,  arranged  in  the  order  of  their  magnitude  from  the  census 
of  1851,  with  the  numbers  of  each  class  who  applied  to  the  Truss 
Society  during  three  successive  years,  Mr.  Kingdon  finds  that  the 
number  of  such  patients  bears  a  direct  proportion  to  the  numerical 
magnitude  of  the  classes  to  which  they  respectively  belong,  and  not  to 
the  severity  of  the  toil. 

(2.)  Exciting  Causes. — Any  sudden  and  forcible  diminution  in  the 
capacity  of  the  abdominal  cavity,  resulting  from  the  compressing  con- 
traction of  the  abdominal  muscles,  may  be  productive  of  hernia. 
Hence,  it  often  happens  in  strained  attitudes  and  postures  of  the  body 
during  the  efi^ort  of  any  violent  muscular  exertion;  and,  in  particular, 
hard  riding  on  horseback,  violent  running  or  jumping,  acrobat  per- 
formances and  ballet  dancing,  high  pitch  singing,  violent  coughing, 
straining  defsecation  or  micturition  in  connection  with  constipation 
or  stricture,  and  in  difficult  parturition.  The  production  of  hernia  may 
be  sudden,  but  perhaps  more  commonly  it  is  of  gradual  formation. 

Reducible  Heenl\. — Symptoms. — A  colourless,  soft,  compressible 
swelling  or  lump  appears  at  some  part  of  the  abdominal  parietes ; 
commonly  in  the  groin,  just  above  the  middle  of  Poupart's  ligament, 
at  the  internal  abdominal  ring ;  or  below  the  ligament  internally,  and 
corresponding  to  the  saphenous  opening.  This  tumour  increases  in 
size  when  the  patient  stands,  and  still  more  so  when  he  coughs,  and 
the  latter  act  commtinicates  an  imjDulse  more  or  less  perceptible  to  the 
hand  when  placed  upon  the  tumour  ;  on  the  contrary,  it  diminishes  in 
the  recumbent  posture,  and  can  be  made  to  disappear  by  gentle  com- 
pressive manipulation  in  the  direction  of  protrusion, — the  contents  of 
the  hernial  sac,  w^ith  sometimes  the  sac  itself,  being  returned  into  the 
abdomen,  whence  this  procedure  is  denominated  the  reduction  of 
Hernia.  The  tumour  will  probably  reappear,  when  the  patient  stands 
upright,  and  the  pressure  is  removed  from  the  hernial  aperture.  There 
is  no  pain  or  other  sign  of  inflammation  in  connection  mth  a  reducible 
hernial  tumour. 

Intestinal  hernia — enterocele,  and  omental  hernia — epiplocele,  pre- 
sent tumours  having  distinctive  characters  and  which  are  tolerably 
perceptible.  Enterocele  is  soft,  compressible  and  elastic,  uniform  and 
globular  ;  it  yields  a  distinct  and  distending  impulse  on  coughing,  and 
a  gurgling  noise  as  it  returns,  suddenly,  into  the  abdomen.     Epiplocele 
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is  doughy  or  harder,  inelastic,  and  uneven  or  lobulated ;  yields  a  less 
distinct  and  a  solid  impulse  on  coughing,  and  returns  slowly,  bit  by 
bit,  or  as  a  lump,  into  the  abdomen.  Percussion  cannot  be  trusted  to 
distinguish  intestine  from  omentum ;  for  if  there  be  fgecal  accumula- 
tion— solid  or  fluid — in  the  bowel,  the  sound  elicited  from  that  struc- 
ture, or  from  omentum,  will  be  equally  dull.  lEntero-epiplocele  forms  a 
tumour  of  mixed  characters,  and  this  is  the  more  frequent  condition  of 
hernia ;  or  examination  fails  to  detect  the  visceral  nature  of  the  pro- 
trusion,— whether  it  be  intestine,  omentum,  or  both.  An  accumulation 
of  fluid  in  the  hernial  sac  will  disguise  the  visceral  nature  of  its  con- 
tents, and  simulate  intestine.  Thus,  in  one  case  of  apparently  scrotal 
enterocele,  I  found,  by  operation,  only  half  the  diameter  of  a  knuckle 
of  small  intestine  jDrotraded  at  the  external  abdominal  ring,  and  the 
sac  distended  with  serous  fluid. 

Various  kinds  of  swelling*  in  the  regions  of  Hernia  simulate  that 
disease ;  but  their  diagnosis  will  be  more  usefully  noticed  in  describing 
Special  Herni^e. 

Treatment. — This  may  be  mechanical  and  palliative,  or  operative 
and  curative. 

(1.)  Mechanical  treatment  consists  in  the  reduction  or  return  of 
hernia,  by  the  manipulative  procedure  technically  named  the  Taxis; 
and  the  prevention  of  its  return,  by  means  of  a  suitably  fitting  support 
or  Truss.  The  constant  wearing  of  such  an  appliance  may,  perhaps, 
lead  to  obliteration  of  the  neck  of  the  sac,  and  a  radical  cure.  Until 
a  proper  truss  can  be  obtained,  a  pad  or  compress  should  be  applied, 
and  retained  in  position  by  a  bandage ;  the  spica- bandage  being  adapted 
for  inguinal  or  femoral  hernite. 

Taxis. — Reduction  is  effected  by  placing  the  patient  in  the  recum- 
bent position,  relaxing  the  abdominal  muscles  by  bending  the  thigh 
upon  the  abdomen,  and  then  gently  compressing  the  tumour  with  the 
fingers,  back  in  the  direction  of  protrusion.  Sometimes,  it  has  been 
recommended  to  empty  the  neck  of  the  tumour  downwards,  by  com- 
pressing* this  part  between  the  finger  and  thumb,  and  then  endeavour- 
ing to  return  the  diminished  neck  through  the  ring.  This  method 
may  be  more  practicable  in  an  inguinal  hernia  than  with  the  deepei' 
neck  of  a  femoral  hernia.  Inversion  of  the  patient  has  sometimes  been 
practised,  in  order  that  the  force  of  gravity  may  aid  the  pressure  of 
taxis,  "when  that  alone  has  failed.  But  no  advantage  has  thus  been 
gained. 

Truss. — The  qualities  of  a  Truss  should  be  estimated  by  its  light- 
ness, firmness,  elasticity,  and  adaptation  to  the  configuration  of  the 
wearer,  with  sufiicient  strength  of  spring  to  prevent  the  escape  of 
the  rupture  from  the  abdomen.  The  instrument  consists  of  a  pad  or 
cushion  attached  to  a  metallic  spring,  with  straps  so  arranged  that  its 
movements  during  the  varied  postures  of  the  body  may  be  restrained . 
Bearing  in  mind  these  essential  elements  of  truss-construction,  a 
detailed  description  of  the  various  forms  of  Trusses  employed  for  the 
different  situations  of  hernial  protrusion  will  be  far  better  under- 
stood in  connection  with  Special  Hernise.  The  circular  spring  truss 
is,  generally,  the  most  suitable  form.  The  names  of  trusses,  more 
or  less  in  common  use,  are  these  : — Salmon  and  Ody's  self-adjusting 
truss,  which  has  a  pad  revolving  on  a  ball  and  socket ;  the  Maidstone 
truss,  with  a  sliding  pad  ;  Edward's  truss,  with  a  revolving  and  sliding 
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pad  ;  Adams's  graduated  pressure  truss  ;  Arnott's  graduated  pressure 
t  russ ;  Cole's  truss,  with  a  spiral  spring  acting  on  the  pad ;  Tod's 
truss,  affording  more  effectual  compression  at  the  internal  abdominal 
ring  ;  Newson's  wire  truss,  affording  more  effectual  secui'ity  against 
displacement ;  Egg's  truss,  which  requires  no  fastening ;  the  Moc- 
Main  lever  truss  ;  the  Tail-padded  truss ;  the  Horseshoe-pad  truss  ; 
and  Bourjeaud's  elastic  india-rubber  belt  and  imd,  which  may  be  more 
conveniently  used  for  children. 

The  measurements  necessary  to  insure  a  properly  fitting  truss  are 
practically  very  important,  and  requisite  for  the  Surgeon  to  know  ; 
especially  when  he  has  to  communicate  with  the  instrument  maker  at 
a  distance,  as  in  London  from  the  countiy.     Take  the  common  forms 

of  hernige — inguinal  and  femoral. 
Fig.  873.  The  whole    circumference    of    the 

pelvis  must  be  measured,  lest  any 
perchance  natural  difference  on 
one  side  should  alter  the  propor- 
tion of  the  truss.  Place  the  end 
of  the  measuring  tape  over  the 
lower  hernial  aperture,  draw  it  in 
a  slanting  direction  upwards  to 
about  two  inches  below  the  crest 
of  the  ilium,  thence  round  the  back 
to  the  same  point  on  the  opposite 
side,  slanting  down  again  to  the 
aperture  (Fig.  873).  The  size  of 
the  truss  will  be  represented  by  the 
number  of  inches  thus  measured. 
The  kind  of  pad — in  respect  to  its 
shape,  size,  and  attachment  to 
the  circumferential  portion  of 
the  truss — must  also  be  stated. 
Lastly,  the  kind  and  side  of  the 
hernia. 

A  truss  having  been  applied,  it 
should  be  tested,  by  desiring  the 
patient  to  sit  on  the  edge  of  a  chair, 
with  his  legs  wide  apart,  bending 
the  body  forwards,  and  then  to  cough.  If,  in  that  posture,  and  with 
such  effort,  the  hernia  still  remains  up,  without  any  tendency  to  slip 
down  behind  the  pad,  the  truss  fits  well,  and  will  prove  effectual  under 
all  ordinary  circumstances.  The  truss  should  be  worn  daily,  and 
taken  off  only  at  night.  LTitation  consequent  on  continued  pressure 
of  the  pad,  may  be  relieved  by  washing  the  skin  with  spirit  lotion, 
and  substituting  an  elastic  air-cushion  for  a  while.  A  piece  of  adherent 
omentum  may  undergo  inflammation,  suppuration,  and  gangrene  from 
the  pressui'e  of  a  tight  truss,  leading  even  to  peritonitis. 

(2.)  Operations  for  Eadical  Cure. — The  principle  implied  by  the 
cure  of  Hernia  is  the  obliteration  of  the  sac  or  its  neck. 

Compressioji  of  the  whole  neck  of  the  sac,  by  means  of  a  well-fitting 
truss,  has  led  to  its  adhesive  obliteration,  in  small  and  recent  hernia,  at 
an  early  period  of  life  ;  the  cure  also  being  safe  and  remaining  perma- 
nent.    But  this  procedure  must  be  continued  for  a  considerable  time, 
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at  least  two  years ;  and  tten,  as  a  precautionary  measure,  prolonged 
for  two  years  more. 

The  changes  which  the  sac  undergoes  in  the  course  of  obliteration 
were  carefully  investigated  by  Cloquet.  They  consist  of  gradual  con- 
traction and  atrophy,  with  adhesion  of  the  inner  surface  of  the  perito- 
neal protrasion.  Commencing,  usually,  in  the  neck  of  the  sac,  the 
peritoneum  contracts  into  folds,  radiating  around  the  mouth  of  the  sac, 
which  here  often  becomes  thickened  ;  the  whole  having  an  opaque  white, 
and  wrinkled  cicatricial  appearance.  Various  modifications  may  be 
found,  in  the  form  of  small  cul-de-sacs  between  the  folds,  or  small 
canals  between  the  sac  and  abdomen.  Further  contraction,  followed 
by  adhesion,  at  length  obliterates  the  neck  of  the  sac ;  and  the  mouth 
may  become  adherent  to  the  viscera  which  had  been  protruded,  espe- 
cially to  an  adjoining  piece  of  omentum.  The  neck  of  the  sac  being 
reduced  to  a  membranous  or  fibrous  prolongation,  the  protruded  por- 
tion is  thus  converted  into  a  serous  cyst — discontinuous  with  the  cavity 
of  the  abdominal  peritoneum.  This  cyst  contracts  upwards  to  the 
folds  of  the  obliterated  neck,  at  the  abdominal  aperture  of  the  former 
hernia.  When  closely  connected  with  surrounding  parts,  the  cyst 
contracts  in  breadth  into  an  elongated  cord.  In  either  case  the  walls 
become  atrophied,  thin,  and  transparent,  although  sometimes  they  are 
thick  and  opaque ;  the  inner  surface  acquires  a  dull-looking,  dry 
character,  unlike  peritoneum,  and  adhesion  takes  place,  obliterating 
the  shrivelled  cyst,  or  leaving  only  a  fibrous  cord.  If  the  sac  was 
large,  a  transitional  state  may  be  found ;  adhesion  having  occurred  in 
parts,  a  multilocular  cavity  is  temporarily  formed. 

Various  operative  procedures  have  been  devised  for  the  radical  cure 
of  hernia,  most  of  which  having  justly  become  obsolete  may  be  here 
omitted.  The  object  being  to  obliterate  the  sac  or  its  neck,  this  may 
be  accomplished,  either  by  simple  invagination  of  the  sac  and  integu- 
ment into  the  neck,  the  invaginated  portion  acting  as  a  ping  and 
closing-  the  neck  by  adhesion  between  it  and  the  hernial  aperture ;  or, 
in  addition  to  invagination,  by  the  approximation  and  adhesion  of  the 
suiTounding  textures,  thus  producing  further  consolidation.  Three 
operations  are  practised,  in  accordance  with  these  two  methods ; 
Gerdy's  and  Wurtzer's  operations  are  simply  invaginations ;  Mr.  John 
Wood's  opei'ation  is,  in  addition,  coTnpression  of  the  boundaries  of  the 
hernial  canal  in  its  entire  length. 

The  performance  of  the  operations  will  be  described  in  connection 
with  the  treatment  of  inguinal  and  femoral  hernise  ;  and  other  methods 
also  are  there  noticed. 

The  results  of  any  such  occluding  operation  are  uncertain  ;  there  is 
some  risk  of  life,  unwarrantable  perhaps  in  order  to  remedy  the  purely 
mechanical  inconvenience  of  a  reducible  hernia  ;  and  gTeater  uncertainty 
as  to  a  permanently  successful  result,  without  the  inconvenience  of 
continuing  to  wear  a  truss  for  protection  against  a  relapse. 

Irreducible  Hernia. — This  condition  signifies  simply  that  the  con- 
tents of  a  hernial  sac  cannot  be  reduced  or  returned,  entirely  at  least, 
into  the  abdomen  ;  but  there  is  no  obstruction  to  the  passage  of  fffices 
through  the  intestinal  portion,  nor  to  the  circulation, — the  hernia  is  not 
incarcerated  nor  strangulated.  The  contents  are,  generally,  for  the 
most  part  omental,  with  intestine  and  mesentery,  and  the  hernia  is 
usually  long-standing  and  of  large  size ;  the  gut  perhaps  slipping  up 
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occasionally,  leaving  the  omentum  unreduced.  Bat  nearly  the  whole 
of  the  abdominal  viscera  may  be  herniated.  Thus,  in  sci-otal  hernia, 
examined  after  death,  the  sac  has  been  found  to  contain  all  the  intes- 
tines, except  the  duodeniim  and  CECcum,  with  the  omentum,  the  pyloric 
orifice  of  the  stomach  being  drawn  down  to  the  pubes — as  was  the  case  in 
the  hernia  of  Gibbon,  the  historian  ;  and  even  a  portion  of  the  stomach, 
itself  enormously  enlarged,  was  contained  in  the  scrotum  of  a  soldier, 
whose  case  j\Ir.  Yvan  communicated  to  the  Fi-ench  Royal  Academy  of 
Medicine.  The  largest  irreducible  hernia  I  have  ever  seen  was  in  the 
scrotum  of  a  man  in  the  Millbank  Penitentiary — the  scrotum,  on  the 
right  side,  hung  down  nearly  to  the  knee  ;  and  Mr.  Birkett  met  with  a 
double  scrotal  hernia  in  a  bricklayer,  aged  fifty-6ve  years,  where  the 
tumour  reached  down  very  nearly  to  a  level  with  the  patellce,  and  its 
circumference  measured  thirty  inches.  The  left  hernial  tumour  was 
the  larger,  although  it  had  existed  only  about  three  years,  whilst  the 
right  had  been  there  twelve.  Dr.  Monro  mentions  a  case  in  which 
the  fundus  of  the  hernia  was  four  inches  below  the  knee. 

Catises. — Enlargement  of  the  omentum  or  mesentery,  as  by  an 
accumulation  of  fat,  may  lead  to  an  irreducible  condition  of  hernia  ; 
although  the  portion  protruding  through  the  mouth  of  the  sac  may  be 
small.  Adhesions  between  the  sac  and  its  contents,  or  adhesion  of  the 
neck  of  the  sac,  may  severally  produce  the  same  result.  Contraction 
of  the  neck  is  sometimes  thus  occasioned,  or  an  hour-glass  constriction 
of  the  sac ;  either  of  which  alterations  of  shape  will  further  prevent 
reductioti.  The  great  size  of  a  hernia  may  render  it  permanently  irre- 
ducible, in  consequence  of  the  visceral  protrusion  having  formed  for 
itself  a  new  abdomen,  and  the  proper  abdominal  cavity  having  under- 
gone an  altered  capacity,  while  the  viscera  in  either  cavity  have  become 
accommodated  to  their  new  situation  and  relations.  Hernia  of  the 
caecum  or  of  the  bladder  is  irreducible,  owing  to  their  peculiar  anato- 
mical conditions. 

Consequences. — The  increasing  size  and  weight  of  an  irreducible 
hernia  entails  jDroportionate  mechanical  inconvenience,  coupled  with 
occasional  dragging  pains,  nausea,  or  vomiting,  and  colicky  flatulence, 
with  disordered  action  of  the  bowels.  Besides  all  this  inherent  dis- 
comfort, the  hernial  contents  are  liable  to  the  accidental  peril  of  in- 
flammation, from  injury  by  blows  or  other  external  violence,  or  from 
strangulation,  on  any  occasion  of  unusnal  exertion.  Omental  hernia  is 
less  dangerous  than  intestinal  protrusion,  but  there  is  always  the  risk 
of  a  piece  of  bowel  slipping  down  and  causing  strangulation. 

Treatment. — The  indications  are  twofold:  to  prevent  any  increase 
of  size,  by  additional  protrusion;  and  the  peril  of  inflammation  thence 
arisirg,  or  from  external  violence.  The  support  of  a  truss,  with  a  large 
hollow  pad  for  the  protection  of  the  hernia,  will  best  fulfil  these  indi- 
cations ;  but  a  very  lai-ge  hernia  must  be  supported  by  means  of  a  sus- 
pensory bag.  Any  violent  exertion,  or  constipation,  should  be  avoided 
as  much  as  possible. 

Reduction  can  sometimes  be  accomplished  by  diminishing  the  con- 
tents of  the  hernial  sac.  Mr.  Bransby  Cooper  recommended  a  gradual 
course  of  treatment — confinement  of  the  patient  to  bed  for  several 
weeks  on  low  diet,  with  the  continued  application  of  ice  to  the  tumour  ; 
and  if  it  contain  much  omentum,  the  administration  of  small  doses  ol 
blue  pill  and  tartar  emetic,  in  order  to  promote  absorption  of  the  fat. 
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This  plan  has  proved  successful  in  some  cases.  Suspending  the  patient 
with  his  head  downwards  may  induce  the  hernial  contents  to  return 
into  the  abdomen.  But  the  contents  of  an  old  hernia,  when  returned 
into  the  abdomen,  may  be  a  source  of  so  much  irritation,  that  any 
attempt  at  reduction,  and  especially  by  a  mechanical  and  suddenly 
effective  proceeding,  should  always  be  well  considered. 

Sometimes  a  hernia  can  be  reduced,  but  cannot  be  kept  up.  This 
may  be  owing  to  long  bands  of  adhesion  to  the  interior  of  the  sac,  or 
partial  adhesion  to  the  neck  ;  the  protrusion  returns  when  pressure 
is  "withdrawn  ;  or,  the  sac  having  become  partly  inverted,  the  hernia 
descends  again  with  the  sac.  The  latter  kind  of  reduction,  observes 
Cloquet,  is  more  likely  to  occur  in  femoral  and  direct  inguinal  hernise  ; 
in  oblique  inguinal  hernia,  the  connection  of  the  sac  to  the  spermatic 
cord,  or  the  round  ligament  of  the  uterus,  may  pi-event  its  inversion. 

Inflamed  Irreducible  Hernia  closely  resembles  strangulation,  in  its 
symptoms  and  treatment.  If  arising  from  any  injury  to  the  tumour, 
from  a  blow  or  other  external  violence,  the  peritonitis  commencing  in 
and  spreading  from  the  sac,  may  be  subdued  by  rest  and  leeches,  cold 
lotions,  enemata  and  abstinence  from  food,  with  perhaps  the  adminis- 
tration of  calomel  and  opium.  In  case  of  doubt,  it  will  be  safer  to 
operate  as  for  Strangulated  Hernia. 

Strangulation  may  supervene  in  an  old  irreducible  hernia.  This 
arises  either  from  an  additional  protrusion,  beyond  what  the  hernial 
aperture  had  heretofore  transmitted  without  strangulation,  or  from  any 
cause  of  congestion  of  the  pre-existing  viscei'al  protrusion  which  shall 
thus  induce  constriction  of  the  neck.  The  symptoms  are  those  of 
Strangulated  Hernia,  and  the  operation  is  imperative.  In  this  con- 
dition the  taxis  cannot,  I  think,  be  trusted ;  for  it  is  impossible  to  feel 
certain  that  a  small  knuckle  of  intestine,  or  a  portion  of  the  circum- 
ference only  of  the  bowel,  may  not  remain  unreduced  within  a  mass  of 
irreducible  omentum.  I  have  met  with  such  cases,  and  the  strangu- 
lated intestine  has  been  discovered  by  operation.  Delay,  in  order  to 
watch  if  the  symptoms  of  strangulation  should  continue,  migbt  place 
the  patient  beyond  recovery. 

Incarcerated  Hernia. — This  term  is  intended  to  signify  such  im- 
prisonment of  the  contents  of  a  Hernia,  itself  irreducible,  as  shall 
obstruct  the  passage  of  fffices  through  the  intestinal  portion ;  but  there 
is  no  impediment  to  the  circulation — no  strangulation. 

The  Symptoms  are  some  increase  of  size  and  painful  sense  of 
weight  in  the  tumour,  without  any  tenderness  or  pain  about  the  neck 
of  the  hernial  sac  ;  and  this  local  condition  is  accompanied  with  con- 
stipation, and  nausea  or  even  vomiting.  These  symptoms  have  a 
chronic  character,  unlike  those  of  strangulation. 

Causes. — An  accumulation  of  feculent  matter  or  flatus  in  the  fold 
of  protruding  intestine  is  thie  immediate  cause  of  incarceration ;  but 
this  is  often  preceded  by  constipation  and  the  swallowing  of  hard, 
indigestible  food.  It  occurs  commonly  in  elderly  persons,  with  large 
abdominal  capacity. 

Treatment. — The  first  indication  is  to  excite  the  peristaltic  action 
of  the  intestine,  and  this  suggests  the  kind  of  remedial  measures  for 
removal  of  the  obstruction ;  the  patient  remaining,  of  course,  in  the 
recumbent  position.  Aperient  enemata  answer  best,  and  in  particular 
a  colocynth  injection ;   purgatives  administered  by  the   mouth   may 
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operate  beneficially,  in  the  absence  of  vomiting.  When  some  relief 
has  been  thus  obtained,  reduction  of  the  intestinal  contents  may  be 
advantageously  attempted  ;  any  previous  manipulation  of  the  accumu- 
lation might  tend  to  increase  it. 

Stkaxgulated  Hernia. — Strangulation  of  a  Hernia  is  said  to  have 
occurred  when  the  protruded  viscera — intestine,  omentum,  or  both — are 
so  constricted  that,  in  addition  to  functional  obstruction,  as  of  the 
passage  of  feculent  matter  through  the  intestine,  the  vascular  com- 
munication is  also  intercepted  and  the  circulation  of  blood  arrested, — 
a  condition  which  soon  leads  to  gangrene. 

The  state  of  the  hernial  contents  of  the  sac,  in  the  early  and  ad- 
vanced stages  of  strangulation,  have  been  already  sufficiently  described, 
in  speaking  of  the  general  structural  changes  of  Hernia. 

Seat  of  Stricture. — Generally,  the  stricture  is  situated  at  the  neck  of 
the  sac  ;  hut  it  may  be  either  in  the  neck,  by  thickening  of  this  portion 
of  peritoneum ;  or  external  to  and  around  the  neck,  by  constriction  of 
the  surrounding  tendinous  or  ligamentous  structures  forming  the 
hernia]  aperture.  These  structures  do  not  exert  any  active  pressure 
upon  the  neck  ;  the  protruded  viscus  passes  through  an  aperture  too 
narrow  for  its  reception,  and,  pressing  outwardly,  is  resisted  by  the 
unyielding  boundaries  of  that  aperture.  Hence,  the  precise  seat  of 
structure  may  be  in  any  portion  of  its  circumference, — at  whatever  part 
resistance  is  greatest.  This  structural  condition  will  be  noticed  more 
particularly  in  connection  with  special  Hernite.  Occasionally,  the 
stricture  is  situated  in  the  hody  of  the  sac,  which  may  have  the  form  of 
an  hour-glass  contraction.  Lastly,  sometimes  it  forms  tvithin  the  sac  ; 
as  a  band  of  adhesion,  or  a  baud  of  thickened  and  adherent  omentum  ; 
or  there  may  be  an  aperture  in  the  omentum  constricting  a  portion  of 
intestine. 

Symptoms. —  (1.)  Local. — The  tumour  is  irreducible,  and  the  impulse 
on  coughing  is  diminished  or  altogether  absent,  owing  to  the  stricture 
preventing  a  transmission  of  the  shock  to  the  contents  of  the  sac.  The 
situation  of  stricture  can  sometimes  be  thus  determined,  as  Luke 
pointed  out,  by  observing  the  line  where  the  impulse  ceases  to  be  felt. 
There  is  some  enlargement  of  the  hernial  tumour,  if  a  pre-existing 
one ;  or  it  may  have  recently  made  its  appearance.  It  is  tense  and 
elastic,  the  more  so  if  intestinal,  and  in  proportion  to  the  accumulation 
of  serous  fluid  in  the  sac ;  but  if  omental,  the  tumour  may  still  retain 
its  characteristic  doughy  consistence.  Tenderness  soon  supervenes 
about  the  neck  of  the  tumour,  and  is  thence  diffused  over  the  abdomen, 
which  becomes  painful  and  tympanitic  as  peritonitis  is  established. 
The  pain  varies  in  kind  and  degree.  Usually  referred  more  particu- 
larly to  the  umbilicus,  there  is  a  peculiar  sensation  of  constriction 
across  the  bellj^,  and  perhaps  a  dragging-down  sensation  ;  or  pain  may 
be  slight,  or  absent  throughout.  A  constricted  portion  of  intestine  is 
functionally  paralyzed,  so  that  its  peristaltic  action  is  arrested.  The 
faeces  and  flatus  accumulate  in  the  intestinal  canal  above  the  seat  of 
stricture,  and  complete  constipation  ensues  ;  although  the  bowel  below 
may  perhaps  act  once,  and  thus  somewhat  relieve  the  sense  of  colicky 
distension.  Or,  constipation  may  be  incomplete,  if  only  a  portion  of 
the  canal  of  the  bowel  be  constricted.  Vomiting  soon  sets  in ;  first, 
emptying  the  contents  of  the  stomach,  then  throwing  up  bile  and 
mucus,  and  lastly,  the  contents  of  the  intestine, — the  vomited  matters 
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acquiring  a  more  or  less  decidedly  feculent  character.  Yet,  marked 
remissions  of  vomiting  sometimes  occur,  as  if  there  were  no  strangula- 
tion. Omental  hernia  is  attended  with  similar  symptoms,  excepting 
that  they  are  less  severe,  and  the  constipation  is  necessarily  less  marked. 
The  symptoms  of  strangulation,  in  any  case,  are  more  acute  if  the 
hernia  be  recent  and  small,  than  if  it  be  old-standing  and  large.  But 
it  is  also  of  practical  importance  to  remember  that  the  mere  duration 
of  the  symptoms  should  not  be  regarded  as  a  measure  of  their  severity  ; 
strangulation  of  only  a  few  hours'  duration  may  have  induced  a  gan- 
grenous condition  of  the  intestine,  whereas  two  or  three  days,  or  a 
longer  period,  may  elapse,  in  some  cases,  without  the  same  result. 
Lastly,  the  position  and  respiration  of  the  patient,  as  influenced  by 
peritonitis,  are  peciiliar.  He  lies  upon  his  back  with  the  knees  drawn 
up  to  relax  the  abdominal  walls,  for  the  belly  is  tender,  tense,  and 
tympanitic ;  and  the  breathing  is  chiefly  thoracic,  in  short,  hurried 
catches,  interrupted  perhaps  by  hiccup, — always  an  unfavourable 
omen.  (2.)  Constitutional  Symptoms. — Inflammatory  fever  accom- 
panies the  development  of  peritonitis,  and  is  denoted  by  the  ordinary 
symptoms — of  a  sthenic  type  in  the  young  and  vigorous,  asthenic  in  the 
old  and  enfeebled.  Usually,  the  pulse  is  quick,  small,  and  hard  or 
wiry,  and  prostration  speedily  supervenes  ;  the  piilse  increasing  rapidly 
in  frequency  to  100,  120,  or  more  beats  per  minute,  and  becoming  pro- 
portionately weak  and  irregular,  as  collapse  succeeds.  A  cold,  clammy 
sweat  bathes  the  skin,  and  the  expression  of  countenance  is  nipped  and 
anxious  ;  but  there  is  often  a  notable  relief  of  all  the  abdominal  symp- 
toms ;  the  pain  ceasing,  the  vomiting  subsiding,  perhaps  even  the 
bowels  being  reheved  by  an  evacuation.  Yet,  in  this  deceitful  state  of 
tranquillity,  the  patient  lies  on  the  verge  of  death.  Ultimately,  with 
gangrene,  the  skin  over  the  hernia  may  have  acquired  a  dusky-red 
colour,  and  the  tumour  becomes  doughy  and  emphysematous.  Some- 
times, with  rupture  of  a  sphacelated  portion  of  intestine,  feecal  extrava- 
sation takes  place,  when  an  accession  of  sudden  and  most  intense 
pain  betokens  that  perilous  event ;  but  the  hernial  relaxation  coincident 
with  sphacelus  is  a  fatal  omen,  and  in  a  state  of  overwhelming  collapse, 
death  occurs  almost  imperceptibly. 

The  post-mortem  appearances  presented  by  strangulated  hernia  are 
principally  those  of  acute  peritonitis.  The  abdomen  is  distended  and 
tympanitic  ;  and  on  opening  the  cavitj^,  the  intestines  are  found  to  be 
more  or  less  injected  of  a  bright-red  colour,  chiefly  where  the  convobi- 
tions  are  in  contact,  where  they  are  also  agglutinated  by  yellow  and 
tenacious  recent  lymph.  A  sero-purulent  and  flaky  fluid  has  collected 
in  the  posterior  recesses  of  the  abdominal  cavity ;  and  there  the  in- 
testine may  show  hypostatic  congestion,  of  a  dark  venous  colour — 
differing  from  peritoneal  inflammation.  The  latter  commences  from 
the  seat  of  stricture,  where  the  bowel,  lying  just  within  the  hernial 
aperture,  still  exhibits  the  mark  of  constriction ;  the  nipped  portion  of 
bowel  has  a  purple  or  blackish  colour,  and  is  adherent  usually  to  the 
adjoining  parietes.  Above  the  stricture,  the  intestine  is  distended 
with  flatus  into  large  coils,  which,  on  opening  the  abdomen,  are  first 
seen  bulging  up,  and  which  conceal  the  relatively  contracted  or  empty 
intestine  below  the  stricture. 

Diagnosis. — To  determine  the  diagnosis  of  strangulated  Hernia,  a 
tumour,  of  hei'nial  character,  must  always  be  sought  for  and  discovered. 
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But  the  size  of  such  tumour  is  unimportant ;  a  small  hernial  protru- 
sion, embracing  only  a  portion  of  the  cii'cumference  of  the  intestine, 
will  be  quite  sufficient  to  produce  the  most  severe  constitutional  symp- 
toms of  Hernia.  A  patient  may  have  suffered  for  some  days  from 
nausea  and  vomiting,  with  frequent  desire  to  relieve  the  bowels,  and 
inability  to  evacuate,  passing  only  perhaps  a  little  wind.  The  co- 
existence of  a  hernial  tumour  with  these  symptoms  will  complete  the 
diagnosis.  Without  the  presence  of  such  tumour,  similar  symptoms 
may  depend  on  mechanical  obstruction  of  the  intestine  within  the 
abdomen,  and  as  arising  from  various  causes — intussusception  or  in- 
vagination of  intestine,  volvulus  or  tAvisting  of  the  bowel,  the  ligature 
of  a  fibrous  band,  the  pressure  of  a  tumour,  stricture — simple  or  malig- 
nant— enteritis,  or  simplj"  constipation.  There  are  also  the  rare  forms 
of  internal  abdominal  hernia  to  be  considered,  in  the  absence  of  a 
tumour.  A  strangulated  hei'nia  being  present,  there  may  be  a  notable 
absence  of  the  symptoms  of  strangulation, — local  and  constitutional. 
Thus,  the  usual  tension  of  the  tumour,  and  tenderness  about  its  neck, 
may  be  wanting,  and  there  may  be  no  abdominal  pain  or  tenderness  on 
pi"essure, — even  with  pus- forming  peritonitis ;  vomiting  also  may  be 
absent  throughout  the  whole  course  of  strangnlation  ;  while  the  circu- 
lation and  nervous  system  are,  perhaps,  singularly  irresponsive  to  the 
local  condition.  Some  quickness  of  pidse  and  anxious  or  haggard 
expression  of  countenance  are,  however,  generally  indicative  of 
strangulation ;  and  at  length  the  patient  succumbs  to  prostration. 

The  diagnosis  of  strangulated  hernia  from  incarcerated,  and  from 
simply  irreducible  hernia,  has  been  noticed  in  the  definition  of  these 
several  conditions  of  Hernia.  Ivfiamed  irreducible  hernia  most  nearly 
resembles  strangulation.  Hernia  in  this  state  exhibits  all  the  local 
signs,  and  excites  the  constitutional  symptoms  of  inflammation.  The 
combination  of  those  indications  which  characterize  the  condition  of 
strangulation  does  not,  however,  exist. 

Peritonitis  conjoined  with  in-educible  hernia  renders  the  diagnosis 
equivocal.  But  the  peritoneal  inflammation  cannot  be  traced  to  the 
neck  of  the  tumour  as  its  origin  and  source,  and  it  may  be  most  intense 
at  some  distance  from  the  sac  ;  while  the  constipation  and  vomiting  are 
not  conspicuous  symptoms.  In  a  case  which  came  under  my  care  at 
the  Royal  Free  Hospital,  an  irreducible  umbilical  hernia  was  associated 
with  peritonitis,  arising  from  perforation  of  the  vermiform  appendix 
of  the  cEecum.  A  man,  aged  fifty,  had  for  yeai\s  been  subject  to 
umbilical  hernia,  which  hitherto  he  had  always  been  able  to  return, 
but  which  suddenly  became  irreducible.  At  the  same  time,  constipa- 
tion set  in,  with  abdominal  pain  and  tympanitic  distension.  These 
concurrent  symptoms  might  have  been  mistaken  for  strangulation  of 
the  hernia ;  but  vomiting  or  nausea  was  wanting,  to  so  far  complete 
the  resemblance,  and  any  marked  pain  or  tenderness  around  the  navel 
was  notably  absent.  The  constipation,  with  general  peritonitis,  pointed 
rather  to  intestinal  obstruction,  and  this  appeared  to  be  the  more 
probable  causative  condition,  as  the  pain  and  tympanitis  increased 
especially  over  the  region  of  the  right  iliac  fossa,  so  that  the  source 
of  peritonitis  seemed  referable  to  that  part  of  the  abdomen.  This 
diagnosis,  however,  was  soon  negatived  by  the  supervention  of  a  con- 
stant feculent  diarrhoea.  The  patient  sank  rapidly,  and  died  in  three 
days.     Then,  an  ulcerative  perforation  of  the  vermiform  appendix  was 
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found,  revealing  the  cause  of  the  acute  peritoneal  inflammation.  No 
foreign  body  could  be  discovered  to  account  for  the  perforation. 

In  double  hernia,  both  of  vrhich  are  irreducible,  one  may  be  strangu- 
lated, and  the  other  not.  Here  the  diagnosis  must  be  determined  by 
careful  comparative  observation ;  as  to  the  local  conditions  of  the  two 
tumours, — in  point  of  elasticity  and  tenderness  of  the  neck,  and.  to 
connect  the  abdominal  and  constitutional  symptoms  with  one  rather 
than  the  other,  as  their  source. 

Other  tumours,  compared  with  strangulated  hernia,  must  be  dis- 
tinguished by  their  respective  characters. 

Causes. — Sudden  protrusion  of  a  viscus,  as  of  intestine  or  omentum, 
by  some  violent  exertion,  is  the  common  cause  of  strangulation.  But 
it  occurs  in  two  distinct  conditions  of  hernia.  In  a  neioly  formed 
hernia,  the  protrusion  takes  place  through  a  tight  and  previously 
undilated  aperture,  and  the  hernial  contents  rapidly  become  strangu- 
lated. In  an  old-standing  and  perhaps  irreducible  hernia,  a  larger 
descent  than  usual  niay  take  place,  through  an  aperture  then  too 
small,  althotigh  previously  large,  and  the  hernial  contents  gradually 
undergo  strangulation.  Distension  of  a  pre-existing  visceral  protrusion, 
as  of  the  intestine  by  faeces  or  flatus,  and  of  the  omentum  by  venous 
congestion,  may  occasionally  induce  strangulation.  Spasm,  formerly 
regarded  as  a  cause,  can  scarcely  have  any  effect ;  the  hernial  aperture 
being  tendinous  or  ligamentous,  or  certainly  not  muscular,  although 
indirectly  subject  to  the  action  of  the  abdominal  miiscles.  No  period 
of  life  is  exempt  from  the  liability  to  strangulated  hernia  ;  it  occurs  in 
the  newly  born  infant  and  in  centenarians  ;  but  Mr.  Bryant's  collection 
of  cases  shows  that  the  average  age  of  persons  suffering  from  strangu- 
lated ingiiinal  hernia  is  forty-three,  and  from  femoral  fifty-five. 

The  duration  of  pre-existent  hernia  before  sti'angulation  happens 
varies,  it  would  appear,  considerably  ;  the  average  period  for  inguinal 
hernia  being  twenty  years,  for  femoral  eleven  years  (Bryant).  This 
fact  indicates  the  liability  of  hernia  to  become  strangulated  at  any  time, 
however  secure  the  individual  may  seem  to  be.  And,  not  unfrequently, 
strangulation  occurs  on  the  occasion  of  the  first  descent ;  in  femoral 
more  often  than  inguinal  hernia. 

The  duration  of  strangulation,  before  reduction  or  operation,  has 
also  been  shown  by  Mr.  Bryant  to  vary  considerably,  and  in  the  two 
common  forms  of  hernia ;  that  the  minimum  period  of  strangulation 
is  usually  eight  hours,  and  the  maximum  fourteen  days;  and  that  the 
average  period  of  strangulation  for  inguinal  hernia  is  50|-  hours,  for 
femoral  hernia  76f  hours.  These  facts  thi-ow  light  on  the  probability 
of  a  fatal  result,  consequent  on  the  delay  of  reduction,  and  also  after 
operation. 

Treatment. — The  indication  is  the  removal  of  the  constriction  from 
the  strangulated  hernial  tumour.  This  may  be  accomplished  by 
gentle  reduction  of  the  hernial  contents  through  the  stricture;  or, 
failing  thus  to  fulfil  the  indication,  then  an  operative  proceeding  for 
the  division  of  the  stricture  must  be  had  recourse  to,  without  a 
moment's  delay. 

(1.)  TTie  Taxis. — This  term  signifies  the  manipulative  procedure  of 
reducing  a  hernia ;  it  must  be  conducted  on  certain  principles,  and 
should  be  continued  only  for  a  certain  time. 

The  principles  are — to  dilate  the  neck  of  the  sac,  and  to  diminish 
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the  bulk  of  the  protrusion.  In  accordance  with  the  former  principle, 
the  patient  should  be  placed  in  the  position  requisite  to  relax  any- 
unfavourable  muscular  action  on  the  neck  of  the  tumour.  The  recum- 
bent posture,  with  the  knees  drawn  up  and  the  body  inclining  forwards, 
Avill  relax  the  abdominal  muscles.  With  this  view  also,  the  patient's 
attention  maybe  diverted  by  asking  him  questions  occasionally  during 
the  attempt  at  reduction.  The  Surgeon  steadies  the  neck  of  the 
tumour  as  far  as  practicable  with  one  hand,  while  with  the  other  he 
grasps  the  body  of  the  tumour;  when,  by  a  gentle,  uniform,  compres- 
sive manipulation,  the  hernial  contents  may  be  returned.  The  direc- 
tion of  the  pressure  is  specially  important ;  it  should  always  be  made 
in  the  course  of  the  hernial  descent.  Shght  traction  downwards  before 
using  compression  will  sometimes  facilitate  reduction ;  apparently  by 
freeing  the  contents  from  the  neck  of  the  sac.  The  taxis  having  been 
thus  employed  for  a  few  minutes,  any  fluid  in  the  sac  may  partially 
pass  into  the  abdomen,  accompanied  with  some  diminution  in  the  size 
and  tension  of  the  tumour ;  the  flatus  of  the  intestine  may  also  escape 
into  the  intestinal  canal  above  the  stricture,  accompanied  with  a  gurg- 
ling sensation  and  sound,  and  then  the  intestine  receding,  goes  up  with 
a  sudden  jerk.  Omentum  may  then  have  to  be  reduced,  and  this 
passes  up  gradually  bit  by  bit,  or  a  lump  may  slip  up  suddenly,  as  if 
intestine.  Hence  we  cannot  always  determine  by  the  taxis  whether 
a  hernia  be  intestinal  or  omental ;  and  the  less  so  as  sometimes  both 
parts  go  up  together. 

Dilatation  of  the  hernial  aperture,  by  insinuating  the  tip  of  the 
finger  into  it,  is  a  manoeuvre  which  has  been  successfully  resorted  to 
by  Baron  Sentin.  It  is  most  practicable  in  femoral  hernia, — where  the 
upper  edge  of  the  saphenous  opening  is  sharply  defined,  and  especially 
as  felt  in  a  thin  person ;  or  in  inguinal  hernia, — when  the  stricture  is 
seated  at  the  external  abdominal  ring. 

The  amount  of  compression  justifiable,  vai'ies  with  the  state  of  the 
strangulated  intestine,  as  denoted  by  the  one  symptom — ^vomiting. 
Before  this  has  occurred,  the  pressure  should  be  gentle  ;  after  vomiting, 
any  manipulation  must  be  particularly  delicate  and  cautious,  lest  the 
gangrenous  bowel  be  irreparably  damaged  or  burst.  The  duration  of 
the  taxis  is  equally  important;  for  moderate  but  continued  manipula- 
tion may  be  as  damaging  as  a  violent  eifort  at  reduction,  and  any  such 
handling  is  more  likely  to  induce  inflammation.  Half  an  hour  may 
be  roundly  stated  as  the  period  beyond  which  the  taxis  should  not  be 
prolonged.  The  taxis  should  be  regulated  by  the  efforts  which  had 
been  previously  made  to  reduce  the  hernia  ;  but,  as  neither  the  amount 
nor  continuance  of  any  such  manipulation  may  be  ascertainable,  it  will 
be  better  to  err  on  the  safe  side  of  this  question,  rather  than  risk  any 
further  damage  to  the  intestine.  The  size  and  tension  of  the  hernia 
should  also  be  taken  into  account.  As  a  general  rule — Hey  observes 
— "  the  smaller  the  hernia,  the  less  hope  there  is  of  reducing  it  by 
the  taxis." 

Further  Measures  for  Relaxation. — If  the  taxis  do  not  soon  succeed, 
certain  auxiliary  measures  may  be  resorted  to  with  advantage ;  and, 
under  such  influences,  reduction  should  be  reattempted.  The  patient 
may  be  placed  in  a  hot  bath  (96° — 100°  Fahr.),  and  allowed  to  remain 
until  some  faintness  supervenes,  during  which  period  the  taxis  is 
reapplied    in  the   bath.       This    failing,  he    should    be    removed,  and 
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wrapped  in  blankets.  Then  chloroform  may  be  administered  cau- 
tiously, and  under  its  influence  another  attempt  at  reduction  be  made, 
yet  once  more  only. 

It  would  be  idle  to  even  enumerate  all  the  other  measures  which 
have  been  employed  ;  some  are  pernicious,  all  are  useless,  with  perhaps 
two  exceptions.  Opium  may  be  administered  with  advantage  in  one 
period  of  strangulated  hernia.  When  vomiting  has  commenced,  and 
the  stomach  has  been  emptied  by  two  or  three  vomits,  there  is — ^ac- 
cording to  Mr.  Birkett's  careful  observation — a  short  interval  of  repose, 
which  continues  until  regurgitation  takes  place  from  the  small  intes- 
tines. If  this  moment  be  seized,  and  a  full  dose  of  opium  in  solution, 
with  a  little  stimulant,  be  given,  the  hernia  can  sometimes  be  reduced. 
But  when  once  the  vomiting  of  regurgitated  fluids  has  supervened, 
the  inward  administration  of  medicine  is  pernicious.  Purgatives  are 
positively  killing,  in  thus  attempting  to  force  a  passage  through  a 
strangulated  portion  of  intestine ;  and  enemata  at  least  useless,  with 
the  view  of  emptying  the  lower  bowel,  already  emptied  by  the  irrita- 
tion of  strangulation  above.  Yet  how  often  do  we  hear  of  or  meet  with 
patients  who  have  been  positively  drenched  with  aperient  medicines, 
followed  up  by  eneraata,  for  days  or  even  a  whole  week,  under  the  care 
of  a  chemist  or  possibly  under  medical  supervision,  before  an  operation 
for  the  relief  of  strangulation  ?  This  sad  mistake  arises  mostly  from 
overlooking  the  nature  of  the  symptoms ;  the  constipation  and  vomit- 
ing being  regarded  simply  as  a  disorder  of  the  stomach  and  bowels, 
without  making  any  examination  to  discover  a  hernial  tumour.  Some- 
times the  essential  pathology  of  strangulated  hernia  seems  to  have 
been  misunderstood,  as  in  a  case  alluded  to  by  Mr.  Birkett ;  an  opera- 
tion having  been  urged  for  the  relief  of  a  strangulated  hernia,  the 
gentleman  in  attendance  immediately  replied  :  "  But  will  it  not  be 
desirable  to  wait  until  the  vomiting  has  ceased  before  the  performance 
of  the  operation  ?  "  Cold  applications  to  the  tumour,  by  means  of  the 
ice-bag  or  ether-spray,  seem  to  have  some  advantage  in  facilitating 
reduction  by  the  taxis.  The  blood-vessels  being  thus  partially  emptied, 
the  bulk  of  the  protrusion  is  somewhat  diminished.  But  the  tendency 
to  gangrene  will  be  increased  by  prolonged  cold.  Such  applications 
are  more  useful  as  preventive  of  strangulation  ;  and  after  strangulation 
has  existed  twenty-four  hours,  cold  is  inadmissible. 

Aspiration. — This  method  of  withdrawing  fluid  or  air  has  been 
applied  to  a  hernial  protrusion,  for  the  relief  of  tension  arising  from 
the  collection  of  fluid  in  the  sac  and  feculent  gas  in  the  gut,  thus 
perhaps  rendering  the  protrusion  reducible.  A  fine  aspirating  needle 
is  introduced  into  the  tumour,  where  the  elastic  tension  is  most  per- 
ceptible, and  in  a  vertical  direction,  so  as  not  to  lacerate  the  bowel. 
Directly  the  eye  of  the  needle  is  buried  beneath  the  integument, 
aspiration  is  commenced,  and  the  needle  pushed  gradually  deeper. 
When  the  sac  is  entered,  the  escape  of  any  fluid  is  watched,  and  the 
tumour  diminishes  in  size ;  deeper  still,  when  the  bowel  is  entered, 
the  escape  of  gas  is  attended  with  further  subsidence  and  relaxation 
of  the  tumour.  If  the  aspirator  fails  or  ceases  to  act,  owing  to  occlu- 
sion of  the  needle  with  fgecal  matter,  or  if  the  bulk  of  the  tumour 
remains,  the  needle  may  be  reintroduced  in  one  or  two  other  points. 
The  taxis  may  then  be  renewed,  without  any  risk  of  extravasa- 
tion ;    so  that  the  trial  of   aspiration — carefully  conducted — for  the 
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reduction  of  hernia,  may  be  regarded  as  harmless,  although  perhaps 
unsuccessfal. 

Injuries  inflicted  in  the  employment  of  the  Taxis. — They  affect  sepa- 
rately, or  in  combination,  the  hernial  contents,  the  sac,  the  integu- 
mental  coverings.  The  nature  of  the  injury  is  always  the  same — 
contusion  or  bruising,  and  the  bowel  may  be  lacerated  or  burst. 

Thus,  with  regard  to  the  hernial  contents,  intestine  being  most 
delicate,  it  is  more  commonly  injured  than  omentum.  Indeed,  the 
latter  may  sometimes  protect  the  former.  The  injury  liable  to  be 
done  to  the  bowel  should  be  estimated  less  by  the  symptoms  of  strangu- 
lation than  by  the  violence  and  prolongation  of  the  attempts  employed 
in  the  taxis.  After  the  first  act  of  vomiting,  and  during  tlie  succeeding 
twenty-four  hours,  the  bowel  may  be  killed  by  manual  pressure,  or  cut 
by  pressure  against  the  hernial  aperture.  In  either  case,  the  entire 
calibre  of  the  bowel  becomes  divided,  at  length  forming  an  artificial 
anus ;  or  death  takes  place  in  consequence  of  feculent  extravasation 
backwards  into  the  abdomen.  After  the  expiration  of  twenty-four 
hours,  the  softened  state  of  the  bowels  will  probably  cause  it  to  yield 
under  any  violent  or  prolonged  use  of  the  taxis.  Rupture  usually 
occurs  at  the  convex  boi'der  of  the  gut,  at  the  furthest  point  from 
the  mesentery,  and  the  rent  is  in  the  direction  of  the  circular  muscular 
fibres. 

The  signs  of  burst  bowel  are  very  significant.  If  an  enterocele, 
the  bowel  glides  away  from  the  pressure  of  the  finger  and  the  tumour 
disappears.  But  this  apparent  reduction  is  not  accompanied  with  that 
sudden  and  peculiar  gurgling  subsidence  which  attends  the  return  of 
an  unburst  bowel  into  the  abdomen.  The  patient  immediately  complains 
of  intense  pain  in  the  abdomen,  vomiting  ceases,  succeeded  however 
by  retching  and  hiccup,  with  utter  collapse  and  death.  Sometimes, 
inflammation  and  suppuration  take  place  in  the  sac,  and  extending 
through  its  coverings,  the  abscess  bursts,  forming  a  fistulous  communi- 
cation with  the  interior  of  the  intestine.  Some  haemorrhage  into  the 
sac  may  also  have  been  caused  by  the  violence  of  compression,  pro- 
ducing a  mixture  of  blood  and  coagula  with  the  flakes  of  lymph  and 
pus  which  result  from  inflammation. 

The  hernial  sac  is  subject  to  two  forms  of  injury:  displacement, 
and  laceration  or  rupture.  Both  may  happen  together,  and  almost 
necessarily  in  connection  with  considerable  force. 

By  displacement,  the  sac  is  detached,  to  a  greater  or  less  extent,  from 
the  surrounding  textures.  This  injury  occurs  usually  in  inguinal 
hernia.  The  neck  of  the  sac  is  more  frequently  affected  than  any  other 
portion.  It  becomes  detached  from  the  inner  surface  of  the  internal 
abdominal  fascias,  and  carrying  with  it  the  surrounding  portion  of 
parietal  peritoneum,  a  pouch  is  thus  formed  within  the  fascial  mem- 
brane of  the  abdomen ;  into  which  the  hernia  may  be  forced,  and 
being  retained  therein,  is  lost  to  touch  and  sight  (Fig.  874).  Sir 
Charles  Bell  recorded  another  case  of  injury,  in  the  London  Medical 
Gazette,  1828.  The  entire  hernial  tumour  may  be  pushed  into  the 
abdomen,  in  a  mass  ;  the  tumour  disappearing,  whilst  the  contents  are 
still  strangulated  by  the  mouth  of  the  sac.  This  injury — first  described 
by  Le  Dran,  as  "reduction  en  bloc" — is  of  rare  occurrence.  Mr.  Luke's 
paper  in  the  Med.-Chir.  Trans.,  1843,  will  give  further  information. 

No  trace  of  any  tumour  will  be  found  externally,  in  connection  with 
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Fig.  874. 


this  condition;  not  even  a  fulness,  such  as  would  arise  from  the  presence 
of  a  sac,  especially  when  thickened  in  an  old  hernia.  Yet  a  tumour 
may  perhaps  be  felt  with  the  tip  of  the  finger,  just  within  the  internal 
abdominal  ring  ;  the  lump  can  be  tilted 
upwards,  and  gives  some  impulse  on 
coughing,  which  is  more  perceptible  in 
the  erect  posture. 

By  laceration  of  the  sac,  commonly 
in  its  neck  along  the  posterior  aspect, 
the  hernial  contents  escape  through  the 
rent  into  the  subperitoneal  connective 
tissue.  Under  continued  pressure,  the 
hernia  still  passes  backwards,  and,  by 
detaching  the  neighbouring  peritoneum, 
gets  lodged  between  that  membi-ane  and 
the  internal  abdominal  fascia.'  This 
injury  is  more  frequently  produced  in 
that  variety  of  inguinal  hernia  known  as  congenital,  or  its  sub-form, 
infantile  hernia.  It  is  inflicted  very  easily  under  the  influence  of 
chloroform,  and  especially  in  a  youthful  'jDatient. 

The  signs  are  these : — the  tumour  becomes  smaller  and  flaccid,  slowly 
diminishing  as  the  pressure  is  continued  until  it  almost  disappears;  but 
as  the  hernial  contents  escape,  the  Surgeon  fails  to  feel  the  well-known 
sensation  of  a  gurgling  jerk  produced  by  the  return  of  bowel  into  the 
abdomen,  and  the  direction  of  this  apparent  reduction  seems  wrong. 
Symptoms  of  strangulation  recur,  and  perhaps  with  aggravated 
severity ;  the  tumour  also  may  reappear,  and  recede  again  under  the 
application  of  slight  pressure. 

The  coverings  of  the  hernial  sac  are  liable  to  injury  from  rough 
handling ;  contusion  produces  ecchymosis  of  the  integument,  with 
perhaps  subcutaneous  extravasation  of  blood  and  oedematous 
infiltration,  or  inflammation,  leading  to  suppuration  and  sloughing. 

Symptoms  after  deduction. — Vomiting  ceases  usually,  or  it  may 
continue  for  a  while  as  the  effect  of  chloroform.  The  pain  in  the 
abdomen  and  sense  of  constriction  are  immediately  relieved,  and  soon 
pass  off. 

Persistence  of  the  symptoms  of  Strangulation,  after  apparent  reduction, 
may  arise  from  three  conditions  of  injury :  rupture  of  the  intestine,  with 
feculent  extravasation  into  the  abdomen ;  displacement  of  the  sac  into 
the  abdomen,  or  reduction  en  hloc ;  rupture  of  the  sac,  and  apparent 
return  of  its  contents.  These  conditions — thus  agreeing  in  the  dis- 
appearance of  the  tumour — may  perhaps  be  diagnosed  by  the  differ- 
ential characters  dependent  on  their  structural  modes  of  production, 
as  already  noticed.     Certain  conditions  of  the  hernia  itself,  after  real 

*  Roy.  Coll.  Surg.  Mus.  1293.  Reduction  en  hloc  of  a  left  inguinal  hernia ;  the 
intestine  remaining  tightly  strangulated  by  the  neck  of  the  sac.  It  lies  on  the 
outer  side  of  the  internal  ring,  between  the  abdominal  and  iliac  muscles  and 
the  peritoneum ;  part  of  it  being  below  the  crural  arch,  and  extending  outwards 
nearly  to  the  external  iliac  vessels.  The  sac,  thus  forming  a  large  tumour  pro- 
jecting inwards  towards  the  abdominal  cavity,  was  not  visible  externally.  The 
patient,  a  man  aged  fifty-three,  had  been  the  subject  of  inguinal  hernia  for  years, 
without  inconvenience,  having  always  worn  a  truss  ;  after  having  become  tense  and 
painful,  the  hernia  was  completely  reduced,  but  the  symptoms  of  strangulation 
increased,  and  terminated  in  death  on  the  fifteenth  day.     (John  Taunton.) 
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reduction,  may  also  perpetuate  the  symptoms;  such  as  internal  stricture 
— within  the  sac,  reduction  having  overcome  only  the  external  stricture 
of  the  hernial  aperture  ;  or  persistent  constriction  of  the  viscus  which 
had  been  protruded,  as  the  result  of  plastic  effusion  forming  a  peri- 
toneal band.  The  still  strangulated  viscus  remains  functionally 
paralj'zed, — the  bowel  not  regaining  its  peristaltic  action,  and  the 
constricted  portion  becomes  gangrenous  ;  with  unabated  continuance 
of  peritonitis,  constipation,  and  vomiting  as  the  symptoms  of  strangula- 
tion. Only  a  fortion  of  the  circumference  of  the  intestine  may  thus 
remain  constricted  or  indented  ;  a  condition  which  I  have  seen  in  a 
certain  number  of  cases,  two  of  which  I  examined  more  particularly. 
This  nipped  poi'tion  may  give  way  some  days  after  opex-atiou  ;  ulcera- 
tion of  the  mucous  membrane  of  the  bowel  having  taken  place,  followed 
by  rupture  of  the  peritoneal  coat,  either  as  a  large  rent  or  in  numerous 
minute  apertures.  (Spence.)  The  symptoms  are  the  same,  though 
perhaps  less  mai'ked  than  with  complete  constriction.  In  both  condi- 
tions of  persistent  strangulation,  when  rupture  of  the  bowel  occurs, 
overwhelming  peritonitis  rapidly  ensues. 

The  treatment  of  these  various  misadventures  of  the  taxis  may  be 
conducted  on  one  and  the  same  general  principle.  With  persistent 
symptoms  of  strangulation^  after  apparent  or  after  real  reduction,  an 
operation  must  be  resorted  to,  with  the  view  of  reaching  the  still 
existing  seat  of  stricture  and  dividing  it.  Care  must  be  observed  to 
modify  the  operative  procedure  according  to  the  structui-al  conditions 
of  the  hernia,  as  already  described;  especially  in  regard  to  the  apparent 
reduction  arising,  either  from  displacement  of  the  sac  into  the  abdomen, 
or  from  rupture  of  the  sac  externally.  Should  the  bowel  remain  con- 
stricted after  its  reduction,  of  course  no  stricture  would  be  discovered 
by  operation. 

Any  temporary  continuance  of  the  symptoms  of  strangulation,  due 
to  previous  constriction,  must  not  be  mistaken  for  persistence,  due  only 
to  a  persistent  cause.  Their  gradual  subsidence  or  continuance,  the 
case  being  watched  from  hour  to  hour,  w411  probably  enable  the  Surgeon 
to  determine  as  to  the  necessity  for  operative  interference. 

(2.)  Operation  for  Strangulated  Sernia. — Heruiotomy. — The  Taxis 
having  failed  to  effect  reduction,  an  operation  for  the  removal  of  the 
impediment  to  reduction,  by  division  of  the  stricture  and  liberation  of 
the  protriided  viscus,  should  be  resorted  to  without  a  moment's  delay. 
The  general  indication  as  to  the  absolute  necessity  and  extreme  urgency 
of  this  operation  may  be  thus  stated  : — persistent  vomiting,  and  espe- 
cially of  a  feciilent  character,  showing  the  regurgitation  of  the  contents 
of  the  small  intestine. 

The  taxis  must  be  forthwith  abandoned;  or,  if  not  pre-viously  tried, 
it  should  be  gently  tried  only  once  under  the  immediate  administration 
of  chloroform  ;  and  that  attempt  failing,  any  further  delay  of  operation 
would  be  attended  wdth  hourly  increasing  peril.  According  to  the 
results  of  Mr.  Luke's  experience,  of  69  cases  of  strangulated  hernia 
operated  on  wathin  the  fii'st  forty-eight  hours  of  strangulation,  12  died, 
or  1  in  5' 7  ;  whereas  of  only  38  cases  operated  on  after  more  than  that 
period  had  elapsed,  15  died,  or  1  in  2'5, — showing  a  fast  increasing 
proportion.  This  large  mortality  is  due,  not  to  the  operation,  in  itself, 
but  to  the  state  of  the  hernial  contents  when  operated  on.  Gangrene 
will  have  almost  inevitably  supervened,  and  aggravated  probably  by 
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repeated  attempts  at  manipulative  reduction.  Two  maxims,  by  Sur- 
geons of  large  experience,  may  serve  to  impress  on  the  mind  the  danger 
of  prolonged  taxis,  and  of  the  delay  of  operation.  Desault  observed — 
"  Think  favourably  of  a  hernia  which  has  not  been  handled  before  opera- 
tion ;  "  and  Mr.  Hey  confesses — "  I  have  often  had  occasion  to  lament 
that  I  performed  the  operation  too  late,  but  never  that  I  had  performed 
it  too  soon."  For  even  at  very  early  periods — in  rare,  yet  authentic 
cases — gangrene  of  the  hernial  protrusion  has  been  known  to  follow 
the  symptoms  of  its  strangulation, — in  only  two  hours,  in  eight  hours, 
in  ten,  and  in  twenty-four  hours.  Whenever,  therefore,  the  taxis  has 
failed,  and  perhaps  vomiting  is  persistent,  the  operation  must  be 
resorted  to  at  once,  under  the  influence  of  chloroform, — which  will 
have  been  already  administered  in  the  case  of  a  first  and  only  attempt 
to  accomplish  reduction  by  taxis  at  the  extreme  period  of  urgency. 
But  at  any  period  of  strangulation,  however  advanced,  operation  is 
justifiable,  and  should  be  tried — says  Lawrence — if  the  patient  has 
strength  to  go  through  it ;  for  recovery  has  sometimes  followed  under 
circumstances  apparently  almost  desperate. 

Modes  of  Operation. — Two  modes  of  performing  the  operation  are 
genei'ally  applicable ;  either  by  opening  the  hernial  sac,  exposing  its 
contents,  and  dividing  the  stricture,  wherever  situated,  within  the  sac; 
or  by  dividing  the  stricture  outside,  leaving  the  sac  unopened, — as  was 
originally  performed  by  Petit  in  1718,  and  reintroduced  by  Aston 
Key  (1829),  and  Luke  (1831).  Of  the  two  latter  authorities,  the  one 
wrote  an  admirable  memoir  "On  the  Advantages  and  Practicability  of 
Dividing  the  Stricture  in  Strangulated  Hernia  on  the  Outside  of  the 
Sac,"  1833 ;  the  valuable  paper  of  the  other  appeared  in  the  Med.-Ghir. 
Trans.,  vol.  xxxi.  M.  Guerin  has  divided  the  stricture  subcutaneously, 
as  described  in  the  Gaz.  Med.  de  Paris,  Aug.,  1841. 

Conditions  for  cJioice  of  either  Operation. — That  of  not  opening  the 
sac  is  always  preferable,  from  its  comparative  safety  and  simplicity, 
whenever  it  will  probably  be  effectual  for  the  relief  of  strangulation 
and  reduction  of  the  hernia.  The  guiding  principle  of  choice  may 
perhaps  be  thus  enunciated  : — whenever  the  symptoms  are  of  such 
moderate  severity  that  the  hernial  contents  might  be  safely  returned 
by  taxis — were  it  practicable — any  existing  stricture  outside  the  sac 
may  be  divided  and  the  hernia  reduced  ;  on  the  contrary,  whenever  the 
symptoms  are  of  such  severity  as  would  indicate  a  state  of  the  bowel, 
especially,  which  would  be  hazardous  to  attempt  to  reduce  by  taxis,  the 
sac  must  then  be  opened.  Hence,  Mr.  Birkett  would  define  the  follow- 
ing to  be  the  principal  conditions  that  should  determine  this  election  : 
— For  not  opening  the  sac, — that  the  symptoms  of  strangulation  have 
existed  only  a  few  hours  and  have  not  been  very  severe,  the  vomiting 
not  stercoraceous,  nor  prostration  extreme,  the  hernia  a  simple  entero- 
cele,  and  which  has  not  been  subjected  to  forcible  attempts  at  reduction ; 
for  opening  the  sac,— prolonged  strangulation,  stercoraceous  vomiting 
and  marked  prostration,  the  hernia  compound — an  entero-epiplocele, 
and  which  has  been  subjected  to  repeated,  protracted,  or  forcible  taxis. 
Duly  comparing  these  opposite  conditions  of  operation,  it  will  appear 
that  the  number  of  cases  of  strangulated  hernia  eligible  for  operation, 
without  opening  the  sac,  is  unfortunately  very  limited.  And  in  the 
comparatively  few  cases  which  might  seem  to  be  eligible  for  the  extra- 
peritoneal method  of  operation,  the  Surgeon  loses  the  opportunity  of 
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discovering  the  acfcaal  sfcato  of  the  parts  within  the  sac,  a  disadvantage 
of  more  consequence  than  any  advantage  gained  by  not  opening  the 
peritoneal  serous  cavity. 

In  old-standing  hernia,  and  of  lai-ge  size — as  many  scrotal  hernife — 
the  stricture  should  always  be  divided,  if  possible,  without  opening  the 
sac ;  for  the  exposure  of  so  large  a  peritoneal  cavity,  and  the  division 
of  adhesions,  wou.ld  almost  certainly  be  followed  by  fatal  peritonitis. 
The  protruded  viscera  had  better  be  left  within  the  sac,  rather  than 
returned  into  the  abdomen,  which  has  become  unfitted  to  accommodate 
them,  and  where  the  hernial  aperture  will  probably  be  so  large  that 
they  cannot  be  kept  up. 

The  relative  results  of  both  modes  of  operation  may  be  gathered 
sufficiently  from  the  following  statistics : — Out  of  84  cases  of  hernia 
operated  on  by  Mr.  Luke,  in  25  the  sac  was  opened,  and  8  died  ; 
whereas  in  59  the  sac  was  not  opened,  and  only  7  died.  The  additional 
cases  reported  by  Mr.  N.  Ward  give  a  total  of  36  deaths  in  153  cases 
of  Petit's  operation.  On  the  other  hand,  of  77  cases  reported  by  Sir 
A.  Cooper,  in  which  the  sac  was  opened,  36  proved  fatal ;  and  of  545 
cases  collected  by  Dr.  Turner,  260  died.  Regarding  femoral  hernia  in 
particular,  Avhere  the  stricture  is  commonly  outside  the  sac,  of  31 
cases  operated  on  by  Luke,  in  7  only  was  it  necessary  to  open  the 
sac.  Inguinal  hernia  cannot  genei-ally  be  relieved  externally ;  of  20 
cases  operated  on  by  the  same  Surgeon,  in  13  it  was  necessary  to  open 
the  sac. 

(a.)  Operation  in  lohich  the  sac  is  opened. — The  instruments  required 
are  few  and  simple — a  scalpel  with  a  single-cutting  edge ;  dissecting- 
forceps;  directors,  straight  and  curved;  Key's  hroad  hernia-director; 
bistouries,  blunt-pointed,  straight  and  curved,  for  dividing  the  stric- 
ture, or  Sir  A.  Cooper's  liernia-hnife  ;  retractors.  It  will  thus  be  seen 
that  the  only  peculiar  instruments  are  the  hernia-director  and  the 
hernia-knife. 

The  operation  consists  in  exposing  and  opening  the  sac,  finding  and 
dividing  the  stricture,  the  management  of  adhesions,  and  the  visceral 
protrusion.  The  patient  lying  down  on  the  edge  of  the  bed  or  table, 
with  the  part  well  exposed,  the  bladder  is  emptied  and  the  hair  shaved 
from  the  seat  of  operation,  in  the  ordinary  inguinal  and  femoral  hernife. 
An  incision  is  then  made,  of  sufficient  length,  over  the  neck  of  the 
tumour,  by  pinching  up  a  transverse  fold  of  integument  and  transfix- 
ing with  a  scalpel  through  its  base;  the  back  of  the  knife  being  turned 
towards  the  hernia,  the  edge  is  made  to  cut  outwards  through  the  fold 
of  skin.  On  letting  go  the  fold  a  linear  incision  is  presented  in  the 
direction  of  the  neck  of  the  tumour,  which  may  be  extended  at  either 
end  as  occasion  requires.  The  cellular  texture  and  fat  are  then  care- 
fully divided  on  a  director,  or  by  a  scratching  dissection  with  the 
scalpel  and  forceps  ;  this  precaution  will  be  necessary,  as  the  integu- 
mental  incision  may  have  almost  at  once  exposed  the  sac,  so  little  is 
there  seen  of  the  separate  layers  or  coverings  of  hernia  as  distin- 
guished in  the  diagrammatic  descriptions  given  in  anatomical  works. 
An  anatomical  or  inexperienced  operator  may  make  as  many  layers  of 
covering  as  he  pleases ;  and  with  no  harm  to  the  operation,  but  perhaps 
Avith  safety  to  the  patient.  Any  small  bleeding  artery  had  better  be 
secured  by  a  twist  with  the  forceps,  lest  it  should  obscure  a  clear  view 
of  the  sac.     This  will  be  recognized  by  its  tension  and  whitish  appear- 
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ance  ;  thin  and  translucent,  and  often  coloured  from  the  hernial  con- 
tents, in  recent  hernia ;  thick  and  opaque  white,  and  not  transmitting 
any  colour,  in  old  hernia.  To  open  the  sac,  a  little  bit  should  be  pinched 
up  with  the  forceps,  and  by  a  slight  rotation  having  ascertained  that 
no  portion  of  intestine  is  included,  the  knife  is  laid  flat  and  a  small 
button-hole  aperture  made  under  the  point  of  the  forceps;  usually, 
but  not  always,  a  little  serous  fluid  will  escape,  having  a  yellowish  or 
brownish  colour,  according  to  the  state  of  the  hernia,  and  a  small  bleb 
of  glistening  intestine  or  a  bit  of  granular  fatty  omentum,  more  or  less 
darkened  in  colour,  may  rise  up  through  the  aperture  in  the  sac.  A 
director  is  introduced,  and  care  taken  that  it  lies  entirely  between  the 
gut  and  the  sac,  no  portion  of  bowel  overlapping.  This  can  perhaps 
be  plainly  seen  through  the  more  translucent  peritoneal  sac  of  a  recent 
hernia ;  but  with  an  opaque  sac,  it  will  be  advisable  to  use  the  broad 
director  as  a  safeguard.  Then,  introducing  a  probe-pointed  bistoury 
along  the  groove  of  the  director,  the  sac  is  slit  up  toAvards  its  neck — 
the  usual  seat  of  stricture  ;  and  turning  round  the  instrument,  a  slit  is 
made  towards  the  fundus,  so  as  to  thoroiighly  expose  the  hernial  con- 
tents. A  practised  operator  will  perhaps  prefer  the  finger  to  a  broad 
director,  and  I  almost  habitually  use  it  as  such  instead. 

The  seat  of  stricture  is  sought  for  by  gently  examining  the  visceral 
contents  of  the  sac.  Situated  commonly  at  the  neck  of  the  sac,  the 
protrusion  is  there  constricted  and  pedunculated.  The  stricture  will, 
therefore,  not  generally  be  visible,  but  it  can  be  easily  felt.  Before 
passing  the  forefinger  of  the  left  hand  up  to  the  neck  of  the  sac,  the 
body  of  the  hernia,  including  both  the  sac  and  its  visceral  contents, 
should  be  gently  steadied  with  the  other  hand,  in  order  not  to  drive 
the  neck  before  the  finger.  At  the  same  time,  the  finger  is  passed  up 
and  its  point  slightly  inserted,  as  a  protector,  between  the  protrusion 
and  the  stricture.  Then,  using  the  finger  as  a  director,  the  blunt- 
pointed  hernia-knife  is  slipped  up  along  the  curve  of  its  palmar  sur- 
face, and  just  suflB.ciently  far  to  bring  the  cutting  edge  of  the  knife, 
under  the  stricture.  When  the  stricture  is  very  tight,  I  am  in  the 
habit  of  insinuating  the  nail  of  my  finger — -preferably  to  Stanley's 
curved  stricture-director — and  then  sliding  the  hernia-knife  flatwise 
over  the  back  of  the  nail.  Or,  it  may  be  more  convenient  to  pass  the 
knife  along  the  curve  of  the  finger.  On  gently  elevating  the  handle, 
the  stricture  yields  with  a  creaking  sound ;  but  it  should  be  divided  to 
a  very  limited  extent,  from  one-eighth  to  a  quarter  of  an  inch,  or  just 
sufficient  to  admit  the  point  of  the-  finger  to  pass  on  into  the  abdomen 
when  the  knife  is  withdrawn.  The  direction  in  which  the  stricture 
should  be  divided  varies  with  the  hernia,  and  will  be  particularly 
noticed  in  describing  the  operation  as  performed  for  inguinal  and 
femoral  hernise.  Serous  fluid  may  now  escape  from  the  abdomen,  vary- 
ing in  quantity  from  a  few  drachms  to  some  ounces,  and  thus  indicatino- 
the  intensity  of  the  abdominal  peritonitis. 

Beduction  of  the  visceral  protrusion  is  determined  by  the  state  of 
the  parts.  They  should  be  carefully  examined  to  discover  whether 
there  are  any  adhesions  either  between  the  parts,  or  between  them  and 
the  sac  ;  and  to  ascertain  also  whether  the  protruded  parts  and  the 
seat  of  constriction  are  in  a  sufficiently  healthy  state  for  reduction. 

If  the  hernia  be,  as  usual,  an  entero-epiplocele,  the  intestine  will 
probably  be  seen,  or  more  entirely,  on  drawing  aside  the  omentum. 
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Provided  both  be  healthy  and  without  adhesions,  the  intestine  should 
be  gently  drawn  down,  to  see  that  the  constricted  part  also  is  not  gan- 
grenous, and  to  efface  the  indentation  which  otherwise  might  remain ; 
then,  reduction  is  effected  by  a  gentle  kneading  action  with  the  fingers 
to  empty  the  gut  and  replace  it,  followed  by  a  similar  manipulation  to 
replace  the  omentum.  Larger  portions  of  either  may  be  returned,  bit 
by  bit,  from  one  end  adjoining  the  hernial  aperture  and  followed 
gradually  to  the  other  end.  In  concluding  the  operation,  the  point  of 
the  finger  should  be  gently  introduced  into  the  abdomen,  to  feel  that 
the  mouth  of  the  sac  is  free,  excepting  in  those  unusual  cases  where 
the  bowel  or  omentum  is  allowed  to  remain  unreduced.  The  htilk  of 
intestine,  owing  to  its  quantity  and  distension  with  flatus,  will  some- 
times render  the  reduction  of  the  whole  mass  impracticable.  In  one 
such  case,  Mr.  Tatum  punctured  the  bowel  with  a  grooved  needle,  and 
allowed  the  flatus  to  escape.  The  result  was  completely  successful. 
Aspiration  might  be  employed  with  even  more  advantage,  and  without 
any  risk  of  feculent  extravasation  subsequently. 

Adhesions  must  be  dealt  with  according  to  their  nature  and  con- 
nection with  the  bowel  or  omentum.  As  to  the  hoioel,  recent  adhesions 
may  be  gently  separated  with  the  finger,  between  a  coil  of  bowel,  or 
between  it  and  the  sac ;  old  adhesions  may  be  divided  with  the  knife, 
when  thread-like,  but  when  close  and  extensive  their  division  would 
run  the  risk  of  injuring  the  bowel.  Scarpa  affirms  that  the  adherent 
portion  of  intestine  is  gradually  drawn  up  to,  and  even  within,  the 
hernial  aperture — the  stricture  having  been  relieved.  Omental  adhe- 
sions may  be  divided  a  little  more  freely,  or  a  small  portion  of  omentum 
may  even  be  left  adherent  to  the  neck  of  the  sac. 

With  a  gangrenous  condition  of  the  intestine  and  omentum,  the  state 
of  the  bowel  will  determine  the  propriety  of  its  reduction,  or  of  the 
formation  of  an  artificial  anus.  Gangrene  short  of  sphacelus  is  not 
irrecoverable,  and  this  more  favourable  condition  is  indicated  by  the 
bowel,  however  approaching  to  black,  still  retaining  its  peritoneal 
lustre  and  smoothness  ;  provided  the  constriction  of  the  strangulated 
part  can  be  effaced  by  gentle  manipulation,  without  damaging  the 
bowel  when  thus  affected.  A  nipped  state  of  the  bowel,  when 
returned,  would  probably  be  followed  by  sphacelus  and  sloughing,  with 
the  formation  of  an  artificial  anus.  When  the  blood-vessels  can  be 
distinguished,  if  they  fill  again,  after  gentle  pressure  between  the 
thumb  and  finger,  the  Surgeon  will  be  assured  that  the  circulation  has 
not  stopped.  In  this  state,  the  bowel  may  be  returned  just  into  the 
abdomen,  where  it  will  perhaps  recover  itself;  or  in  the  event  of 
sloughing,  the  aperture  may  be  closed  by  peritoneal  adhesion,  and  the 
slough  pass  into  the  intestinal  canal  without  fgecal  extravasation  ;  or 
the  fffices  and  slough  will  escape  through  the  wound,  as  the  most  un- 
favourable issue.  Mr.  Aston  Key  advocated  this  procedure.  Sphacelus 
is  of  course  irrecoverable,  and  the  only  difference  of  opinion  is  as  to 
the  propriety  of  dividing  the  stricture.  Division  has  been  said  to  be 
unnecessary  or  even  injurious,  and  such  was  the  opinion  of  Lawrence 
and  Travers ;  on  the  other  hand,  division  of  the  stricture  was  advo- 
cated by  Sir  A.  Cooper,  Key,  and  Dupuytren  ;  but  also  that  the  bowel 
should  not  be  returned,  and  a  free  incision  made  into  it  to  allow  the 
discharge  of  faeces  through  the  wound.  The  liability  of  some  portion 
of  faecal  matter  to  pass  backwards  into  the  abdomen,  and  thus  induce 
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moi'e  acute  peritonitis,  is,  however,  a  serious  consideration.  Professor 
Spence,  therefore — having  divided  the  stricture  freely — draws  the  gan- 
grenous portion  of  bowel  downwards  bejond  the  constriction  into 
the  wound,  and  there  leaves  it  for  some  hours,  until  the  passage  into 
the  abdomen  is  defended  by  effused  lymph;  then  he  makes  an  incision, 
or  rather  cuts  off  the  gangrenous  portion.  If  the  gut  has  already 
broken,  a  similar  proceeding  will  be  appropriate ;  division  of  the 
stricture,  and  the  bowel  left  unreduced  in  the  sac.  In  this  state, 
adhesions  within  the  neck  of  the  sac  should  be  left  undisturbed,  as  a 
safeguard  against  feculent  extravasation  backwards  into  the  peritoneal 
cavity.  In  either  case,  an  artificial  anus  may  become  safely  estab- 
lished. The  more  recent  procedure  of  removing  a  gangrenous  portion 
of  intestine,  and  then  uniting  by  suture,  with  a  view  of  restoring  the 
continuity  of  the  gut,  will  be  hereafter  noticed  in  connection  with 
Intestinal  Obstruction. 

The  state  of  the  omentum,  and  the  quantity  of  it  protruded,  will 
determine  with  regard  to  this  structure  the  propriety  of  its  reduction ; 
or  of  leaving  it  in  the  sac,  or  removing  it.  Grangrenous  omentum 
should  certainly  not  be  returned  into  the  abdomen ;  and  inflamed 
omentum  with  extensive  adhesions  is  equally  unfit  for  reduction.  But 
a  large  mass  of  protruded  omentum,  or  an  omental  protrusion  which 
has  become  hypertrophied,  indurated,  or  otherwise  changed  in  struc- 
ture, as  in  old  herniee,  are  conditions  in  which,  if  returned,  it  would 
excite  peritonitis.  The  omentum  must  either  be  left  in  the  sac,  or 
removed.  If  left  in  the  sac,  the  advantage  and  disadvantage  are  these  : 
— Usually,  the  omentum  shrinks  up,  and  eventually  the  wound  heals, 
but  with  more  or  less  of  a  tumour  remaining  at  the  hernial  aperture ; 
a  condition  which  may  prove  useful  in  plugging  up  the  aperture, 
although  it  will  interfere  with  the  efficient  application  of  the  pad  of  a 
truss.  Or,  the  omentum  is  liable  to  become  inflamed,  to  suppurate 
and  slough;  delaying  considerably  the  healing  of  the  wound,  and 
inducing  septicaemia.  The  safer  practice,  therefore,  is  to  excise  the 
protrading  portion,  rather  than  encounter  the  risk  of  leaving  it. 
Ligature  of  the  mass  is  always  necessary ;  both  to  prevent  the  risk  of 
hemorrhage  from  the  highly  vascular  omentum,  and  the  peril  of  ex- 
travasation backward  into  the  peritoneal  cavity,  beyond  the  reach  of 
surgical  interference,  and  which  would  be  provocative  of  peritonitis. 
The  mass  may  be  ligatured  by  means  of  a  single  ligatiire  of  whipcord 
or  catgut,  tied  tightly  round  the  neck,  or  passed  by  transfixion,  the 
loop  divided,  and  each  half  tied  separately ;  or  the  omentum  may  be 
ligatured  in  successive  portions,  so  as  to  tie  the  vessels  separately. 
The  one  proceeding  was  formerly  supposed  to  have  the  disadvantage 
of  inducing  peritonitis  by  constriction  of  the  omentum ;  an  evil  con- 
sequence which  has,  however,  been  disproved  by  the  results  of  more 
recent  experience.  Of  twenty  cases  of  hernia,  at  St.  George's  Hospital, 
in  which  the  omentum  was  securely  tied,  a  few  died ;  but  post-Tnortevi 
examination  showed  the  cause  of  death  to  have  been,  in  all  cases, 
independent  of  the  ligature.  But  ligature  of  the  vessels  singly  has 
the  advantage  of  more  surely  preventing  haemorrhage,  when  the  liga- 
tures become  detached.  In  my  own  practice,  I  distinctly  lost  a  patient 
owing  to  the  uncontrollable  haemorrhage  arising  from  the  separation 
of  a  single  ligature  around  the  omentum  en  masse.  Excision  should 
be  performed  close  to  the  external  aperture ;  care  being  taken  to  leave 
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the  stump  of  omentum  in  the  aperture,  and  to  secure  it  there  by 
fixing  the  ligature  cord  or  cords  with  a  strip  of  plaster  on  the  adjoin- 
ing part  of  the  abdomen.  The  stump,  thus  occupying  the  orifice,  is 
fi-ee  in  the  event  of  haamorrhage,  and  it  forms  a  y^lug  which  perma- 
nently obstructs  the  descent  of  a  hernia,  and  which  is  quite  as  effectual 
as  when  the  whole  mass  is  left.  Ligature  and  excision  of  the  omentum 
must  always  be  very  carefully  performed  ;  before  applying  the  liga- 
ture, the  omentum  should  be  unfolded  to  see  that  it  does  not  envelop 
a  knuckle  of  intestine,  and  in  using  the  knife,  care  must  be  taken  not 
to  touch  the  bowel.  In  a  case  of  femoral  hernia — entero-epiplocele — 
I  removed  a  portion  of  omentum,  the  size  of  a  hen's  egg,  and  which 
weighed  an  ounce  and  three  quarters.  But  larger  portions,  even  five 
and  six  ounces,  have  been  taken  away  with  safety. 

The  formation  of  a  regular  "omentum  sac"  around  the  intestine 
is  described  by  Mr.  Prescott  Hewett,  in  the  Med.-Chir.  Travis,  of  1844, 
and  in  the  Path.  Trans.,  vol.  iii. 

Cysts,  containing  serous  fluid  or  blood,  are  occasionally  met  with  in 
the  omentum ;  they  resemble  a  knuckle  of  intestine.  Their  nature 
having  been  ascertained,  the  fluid  may  be  discharged  by  puncture.  The 
omentum  is  then  managed  according  to  the  rules  already  laid  down. 

Accidents  in  the  Operation. — Wound  of  the  intestine  happens  occa- 
sionally ;  this  accident  occurred  in  the  skilled  hands  of  Sir  A.  Cooper, 
and  in  those  of  Sir  W.  Lawrence,  Liston,  Jobert,  and  J.  Cloquet.  It 
is  liable  to  happen  in  either  stage  of  the  operation ;  in  opening  the 
sac,  or  in  dividing  the  stricture.  The  one  occasion  of  accident  may 
generally  be  avoided  by  observing  the  precautions  enjoined,  in  open- 
ing the  sac  ;  and  the  other  by  equally  protecting  the  gut,  in  dividing 
the  stricture.  The  escape  of  flatus  and  fasces  will  at  once  declare  the 
nature  of  the  accident ;  although,  of  course,  the  same  discharge  occurs 
when  the  gut  yields  by  laceration  from  handling  it  in  a  soft  and 
gangrenous  state. 

The  treatment  of  wounded  intestine  is  simple.  A  puncture  may  be 
secured  by  seizing,  the  point  with  forceps,  and  casting  a  fine  silk  liga- 
ture around  it,  the  ends  of  which  should  be  clipped  ofi:  close.  An 
incision  may  be  closed  by  the  glover's  stitch.  In  .either  case,  the 
bowel  is  then  to  be  returned  just  inside  the  mouth  of  the  sac.  The 
case  proceeds  the  same  as  in  a  wound  of  the  abdominal  parietes  involv- 
ing the  intestine ;  and  the  result  is  not  unfi-equently  successful,  or  the 
bowel  giving  way,  an  artificial  anus  forms. 

Wound  of  an  artery. — In  dividing  the  stricture,  an  artery  may  be 
wounded,  either  as  a  sheer  accident,  owing  to  some  anomalous  course 
of  the  vessel,  or  fi'om  di^ading  the  stricture  in  a  wrong  direction.  The 
accident  is  more  liable  to  happen  to  the  deep  epigastric  or  the  obturator 
arteries,  in  the  operations  for  inguinal  and  femoral  hernise. 

Treatment  consists  in  at  once  cutting  down  upon  and  securing  the 
bleeding  vessel ;  an  injunction  easier  given  than  carried  out.  As  a 
precaution  against  such  an  accident,  I  am  accustomed  to  elevate  the 
handle  of  the  hernia-knife,  so  as  to  divide  or  notch  the  stricture  some- 
what more  externally  than  internally — towards  any  possibly  unusual 
relation  of  an  arterial  vessel ;  observing  also  to  divide  only  to  such  a 
limited  extent  as  may  be  requisite  to  return  the  hernial  jDrotrusion, 
when  disengaged,  by  gentle  manipulation. 

Inflammation  and  supimration  of  the  sac  has  been  known  to  follow 
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herniotomy,  in  which  the  sac  is  opened;  a  consequence  of  this  opera- 
tion to  which  Mr.  Key,  particularly,  has  drawn  attention.  It  is  more 
liable  to  happen  after  the  operation  for  scrotal  hernia,  the  sac  being  of 
large  size.  In  a  few  days  the  scrotum  becomes  distended  and  tender; 
and  as  these  symptoms  are  accompanied  with  constipation  and  sickness, 
the  Surgeon  might  suppose  that  the  hernial  protrusion  had  returned. 
He  is  soon  undeceived  by  the  escape  of  some  purulent  matter,  which 
must  then  be  allowed  to  hare  a  free  discharge,  favoured  by  poulticing. 
Sloughing  of  the  sac  seldom  occurs ;  it  usually  terminates  fatally, 
occasionally  in  recovery.  I  have  only  seen  this  complication  once, — in 
an  old  inguinal  hernia,  with  a  thick  sac,  and  of  large  size  ;  the  wound 
reopened,  the  sac  sloughed,  and  the  patient  died. 

(b.)  Operation  ivithout  opening  the  sac. — This  modification  of  the 
operation  of  strangulated  hernia  is  performed  in  precisely  the  same 
manner,  short  of  opening  the  sac.  The  circumstances  under  which 
this  limited  operation  would  be  advisable  have  been  already  enume- 
rated. The  stricture  is  divided  externally,  by  means  of  a  probe-pointed 
bistoury ;  and  the  contents  of  the  sac  reduced  by  compression,  followed, 
in  a  recent  hernia,  by  the  sac  itself.  In  fact,  the  taxis  is  reapplied  to 
the  sac,  now  that  the  stricture  is  divided.  That  failing,  there  is  no 
alternative  but  to  open  the  sac,  and  complete  the  operation  in  the 
usual  manner.  And  it  is  safer  to  do  so,  if  there  be  any  doubt  as  to 
the  state  of  the  visceral  contents,  or  if  much  compression  be  requisite. 
Either  modification  of  the  operation  (a  or  h)  for  strangulated 
hernia  is  concluded,  by  bringing  the  line  of  incision  in  the  integument 
together  by  two  or  three  points  of  suture  and  strips  of  plaster ;  over 
which  a  pad-compress  of  lint  should  be  applied,  retained  by  a  bandage, 
to  prevent  any  re-descent  of  the  hernia.  It  is  well,  however,  to  leave 
the  lower  angle  of  the  wound  open,  to  allow  of  the  escape  of  bloody 
serous  fluid.  The  sutures  should  not  pass  through  the  sac,  and  if  the 
latter  be  of  such  size  and  thickness  as  to  prevent  the  easy  closure  of 
the  incision,  a  poi'tion  of  the  sac  may  be  removed  for  this  purpose. 
When  the  sac  is  left  occupied,  and  it  is  sought  to  establish  an  artificial 
anus,  or  such  an  opening  has  formed,  the  wound  must  be  allowed  to 
remain  open. 

Treatment  after  Operation. — The  general  indications  are — to  restore 
the  healthy  state  of  the  intestine  and  omentum,  and  to  prevent  or 
manage  inflammation  superveniug  as  peritonitis, — and  as  complicated 
with  a  penetrating  wound  of  the  abdomen  and  a  reduced  state  of  the 
constitutional  powers,  in  consequence  of  continual  vomiting,  starvation, 
suffering,  and  alarm. 

Tvs'o  principles  of  treatment  have  been  adduced,  of  opposite  cha- 
racter ;  and  both  having  been  advocated  by  Surgeons  of  the  highest 
eminence,  they  each  demand  notice. 

In  the  one  class  are  those  Surgeons  who  administer  purgatives 
almost  immediately  after  the  operation,  and  persist  in  their  continuance 
"  until  the  intestinal  canal  is  completely  unloaded."  Calomel,  castor 
oil,  extract  of  colocynth,  and  sulj)hate  of  magnesia  are  administered 
by  the  mouth,  and  enemata  per  rectum.  This  plan  of  after-treatment 
was  strongly  advocated  by  Lawrence  and  Yelpeau. 

Another,  and  as  I  think  a  far  more  judicious  class  of  practitioners, 
relying  on  the  restorative  power  of  nature — the  strangulation  having 
been  relieved — have  but  little  recourse  to  medicine.     Care  is  taken  to 


600  SPECIAL   PATHOLOGY   AND    SURGERY. 

leave  the  intestine  at  rest  for  some  clays  to  recover  itself,  and  that  the 
diet  be  light  and  nnrestricting,  in  the  shape  of  farinaceous  food  and 
milk ;  -while  opium  is  had  recourse  to  as  occasion  may  require.  Ac- 
cordingly, this  plan  of  treatment  maybe  generally  stated  in  the  follow- 
ino-  order  : — The  patient  is  placed  on  his  back  in  bed,  and  not  disturbed 
bv  talkative  friends.  Soon  after  the  operation,  a  full  dose  of  opium — 
thirtv  drops  of  the  tincture — will  be  advisable.  At  this  period,  brandy- 
and-Avater  may  be  given  with  advantage,  in  small  quantities  at  inter- 
vals, as  a  stimulant ;  to  recover  the  circulation  from  the  state  of 
prostration  or  collapse  previous  to  the  operation,  and  the  effect  of 
chloi'oform.  The  hoivels  will  probably  be  relieved  naturally  within  the 
first  twenty-four  hours.  But  if  not,  they  may  be  allowed  to  remain 
inactive  for  three  or  four  days,  when  a  mild  enema  of  gruel  and  castor 
oil,  or  salt  and  water,  will  be  sufl&ciently  laxative.  Great  distension 
and  discomfort  may  justify  relief  at  an  earlier  period ;  but  cases  not 
unfrequently  proceed  even  to  the  healing  of  the  wound  without  any 
intestinal  action,  and  no  evil  consequence  from  the  constipation.  No 
fixed  rule  can  be  laid  down.  The  state  of  the  intestine  at  the  time  of 
operation  is,  according  to  my  judgment,  the  best  guide.  When  the 
bowel  is  found  to  be  highly  congested,  it  should  be  left  inactive  for 
perhaps  a  week;  the  administration  of  an  enema,  to  induce  peristaltic 
action  within  that  period,  might  be  followed  by  fatal  peritonitis,  from 
bursting  of  the  almost  gangrenous  intestine.  This  I  have  known  to 
occur ;  the  patient,  who  was  previously  quite  easy,  is  suddenly  seized 
with  intense  abdominal  pain,  after  the  action  of  an  enema,  and  dies 
collapsed.  The  diet,  light  and  unirritating,  must  be  given  in  small 
quantities  at  short  intervals  ;  the  object  being  the  support  necessary  for 
reparation  without  loading  the  intestine.  Thirst,  often  a  distressing 
symptom,  will  be  greatly  allayed  by  sucking  pieces  of  ice  in  the  mouth. 

Peritonitis  supervening,  is  denoted  by  the  usual  symptoms  of  pain 
in  the  neck  of  the  sac,  spreading  over  the  abdomen ;  this  must  be  met 
by  leeches,  warm  fomentations, and  the  ordinary  treatment  of  peritoneal 
inflammation ;  in  its  acute  and  sthenic,  or  its  chronic  and  asthenic  forms. 
This  plan  of  treatment  must,  therefore,  be  modified  according  to  the 
opposite  conditions  of  youth  and  age,  strength  and  decrepitude,  tem- 
perance and  intemperance,  and  the  peculiarities  of  the  individual. 
I  have  known  peritonitis  after  herniotomy  to  be  attended  with  singu- 
larly persistent  abdominal  symptoms,  such  as  tenderness  and  tym- 
panitis, yet  without  any  notable  constitutional  disturbance. 

The  wound  may  heal  partially  or  entirely  by  pinmary  adhesion.  But 
if  inflammation  and  suppuration  ensue,  the  sutures  should  be  with- 
drawn, here  and  there,  to  allow  of  the  free  escape  of  discharge.  Healing 
then  takes  place  by  granulation  and  cicatrization.  When  the  patient 
gets  up,  he  should  wear  a  truss  for  some  time,  to  support  the  part  as 
yet  in  a  weakened  state.  It  may  be  disused,  when  there  is  no  tendency 
to  protrusion  on  coughing  or  other  exertion. 

The  prognosis  of  strangulated  hernia,  in  regard  to  the  mortality 
after  operation,  will  be  determined ;  partly  by  the  relative  statistical 
results  of  operation,  with  reference  to  opening  or  not  opening  to 
the  sac,  as  already  shown  ;  but  principally  by  consideration  of  the 
previous  duration  of  strangulation,  and  the  taxis  to  which  the  tumour 
has  been  subjected.  The  influence  of  strangulation  has  been  shown  by 
Luke's  statistics,  as  to  the  results  of  operation  for  Strangulated  Hernia. 
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Duration  of  life  after  Operation. — In  20  fatal  cases  operated  on  by 
Mr.  Birkett  in  Guy's  Hospital,  the  periods  of  survival  varied  from  17 
to  192  hours.  Two-thirds,  at  least,  of  these  patients  lost  their  lives  by 
the  previous  delay  of  operation  for  the  liberation  of  the  bowel;  although 
this  was  done  as  soon  as  possible  after  admission  to  the  Hospital. 

In  Bryant's  collection  of  126  cases,  more  than  half  the  patients 
died  within  48  hours,  the  second  day  being  most  fatal ;  and  four-fifths 
died  within  the  first  week. 

The  causes  of  death  (in  Birkett's  cases)  were,  usually,  peritonitis 
or  exhaustion ;  or  gangrene  of  the  bowel,  according  to  Professor 
Spence's  large  experience  ;  pysemia,  very  rarely,  and  tetanus  in  one 
case,  under  my  own  observation. 

The  Period  of  Life  has,  of  course,  some  influence,  favourable  or 
unfavourable,  relative  to  the  results  of  operation.  But  either  extreme 
of  age  may  recover.  In  two  cases, — the  youngest  and  the  oldest  patient 
operated  on  by  Professor  Spence, — an  infant  between  eight  and  nine 
months  old,  and  a  woman  aged  ninety-eight  years,  both  recovered. 

Relative  mortality  of  Strangulated  Heriiioe. — In  127  cases  (Spence): — 


No. 

Recovered. 

Died 

(1.)   Inguinal 

.     46 

...     38     .., 

.       8 

(2.)  Femoral 

.     77 

...     60     ... 

,     17 

(3.)   Umbilical  and  ventral 

.       4 

...       3     .., 

.       1 

127  101  26 

It  thus  appears  that  the  proportionate  mortality  was  : — (1)  nearly 
1  in  6 ;  (2)  between  1  in  4  and  5 ;  (3)  1  in  4.  But  this  estimate  is 
subject  to  two  sources  of  inaccuracy  :  the  obvious  difference  in  the 
number  of  cases  compared,  and  the  unknown  periods  of  strangulation 
prior  to  operation. 

Artificial  Anus. — This  condition  is  said  to  exist  whenever  an  aper- 
ture forms,  or  is  made,  in  the  intestine,  through  which  its  contents 
escape  externally.  The  state  of  the  bowel  is,  usually,  gangrenous ; 
whereby  it  may  have  yielded  in  the  sac  before  operation,  or  afterwards, 
although  returned  into  the  abdomen  ;  or  it  may  be  purposely  laid  open 
in  the  operation,  to  allow  of  the  escape  of  faeces  when  that  issue  is 
inevitable.  A  healthy  portion  of  intestine  may,  however,  be  accidentally 
wounded,  in  the  course  of  operation,  or  by  a  penetrating  wound  of 
the  abdomen.  Rarely,  a  fsecal  opening  results  from  ulceration  of  the 
intestine,  involving  the  abdominal  wall.  Artificial  anus  occurs  most 
frequently  in  the  inguinal,  scrotal,  and  femoral  regions ;  and  in  con- 
nection with  the  small  intestine.  The  kind  of  discharge  will  depend 
on  the  part  of  the  gut  opened,  and  its  quantity  on  the  size  of  the 
aperture.  But  digestion  is  more  or  less  imperfect ;  hence  the  nutrition 
and  general  health  of  the  person  becomes  impaired. 

Generally,  an  artificial  anus  forms  after  operation, — the  bowel 
having  been  returned  into  the  abdomen.  The  probability  of  its 
occurrence  will  depend  very  much  on  the  advanced  state  of  gangrene, — 
short  of  sphacelus,  in  which  case  the  bowel  would  not  have  been 
returned.  But  the  state  of  gangrene  itself  depends  principally  on 
the  tightness  of  the  stricture  to  which  the  bowel  has  been  subjected,  as 
well  as  the  duration  of  the  strangulation.  The  deeply  constricted 
appearance  of  the  strangulated  part  will  indicate  the  probability  of 
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sphacelus  supervening, — and  thence  of  artificial  anus.  Commencing 
at  a  variable  pei"iod,  after  operation, — some  hours  only,  or  a  few  days, 
pei'haps  even  some  weeks, — the  wound  reopens,  at  least  in  part,  and 
the  dressings  are  seen  to  be  soiled  with  feculent  matter,  while  the 
opening  emits  a  gangrenous  fcecal  odour.  The  discharge  increases, 
and  becomes  continuous,  until  an  arti6cial  anus  is  established. 

Ai'tificial  anus  differs  according  to  the  extent  of  aperture  ;  either  as 
a  sloughing  perforation  in  the  bowel,  or  sloughing  of  the  entire  cir- 
cumference of  the  canal.  Sloughing  perforation  usually  takes  place 
about  the  centre  of  the  convex  free  border  of  the  knuckle  of  intestine, 
— at  a  point  most  distant  from  the  mouth  of  the  sac  ;  a  small  ulcerated 
opening  is  produced,  which  does  not  interfere  with  the  continuity  of 
the  intestinal  canal,  although  allowing  a  portion  of  its  contents  to 
escape.  This  condition  is  sometimes  distinguished  as  fcecal  fistula. 
Sloughing  of  the  entire  circumference  of  the  intestine  usually  occurs 
at  the  mouth  of  the  sac  ;  the  continuity  of  the  canal  is  destroyed,  and 
all  the  feculent  matter  escapes  through  the  opening.  The  coats  of  the 
bowel  are  endowed  with  different  powers  of  resistance  to  the  process 
of  ulceration  whereby  the  slough  is  detached.  Thus,  by  constriction 
of  the  bowel,  a  sulcus  or  groove  is  produced  on  its  serous  surface, 
without  any  trace  of  abrasion ;  but  the  mucous  membrane  presents 
a  circular  line  of  ulceration.  This  is  sometimes  limited  to  the  upper 
and  distended  end  of  the  intestine  ;  the  loAver  end,  coiTesponding  to 
the  stricture,  being  unaffected.  This  difference  may  be  owing  to  pres- 
sure of  the  distended  bowel,  and  it  occurs  particularly  where  the 
knuckle  of  intestine  lies  in  close  relation  with  Gimbernat's  ligament. 
Very  rarely,  as  the  result  of  long- continued  constriction,  and  the 
pressure  upon  two  portions  of  intestine  laterally,  their  walls  become 
adherent;  ulceration  follows,  and  the  continuity  of  the  canal  is  thus 
naturally  restored  within  the  abdomen.  An  illustrative  case  is  recorded 
in  the  Trans.  Path.  Soc,  vol.  x. 

Intermediate  conditions,  between  these  two  extremes,  are  met  with  ; 
in  which  more  or  less  of  the  circumference  of  the  tube  is  destroyed,  and 
a  corresponding  opening  produced. 

In  the  first  condition  referred  to,  repair  frequently  takes  place  ;  the 
hole  closes,  the  integument  heals,  and  complete  recovery  results. 

In  the  second  condition,  frequently,  an  artificial  anus  is  at  length 
established  ;  and  which  never,  or  very  rarely,  undergoes  spontaneous 
cure.  Its  completion  is  as  follows  : — The  margin  of  the  intestinal 
aperture — whether  the  whole  or  a  portion  only  of  the  calibre  of  the 
intestine — becomes  firmly  adherent  to  the  abdominal  peritoneum  ;  the 
openings  of  the  upper  and  lower  end  of  the  canal  are,  at  first,  equal 
in  size  and  lie  nearly  in  the  same  line.  Subsequently,  they  unite  at 
a  more  or  less  acute  angle,  presenting  an  intermediate  spur-like  por- 
tion or  partition,  of  double-walled  gat,  opposite  the  mesenteric  attach- 
ment, and  bisecting  the  aperture  externally  (Fig.  875).  Of  these  two 
openings  thus  leading  into  the  canal,  the  distal  one,  gradually  ceasing 
to  transmit  fasces,  becomes  smaller,  and  the  portion  of  intestine  atro- 
phies ;  whilst  the  gastric  end,  doing  double  duty,  becomes  dilated  and 
thickened.  The  partition  elongating,  and  acting  as  a  valve,  turned 
towards  the  distal  end,  it  tends  to  obstruct  the  intestinal  passage  of 
faeces ;  and  thence  the  relative  size  of  the  two  openings  is  still  further 
Around  the  general  aperture,  the   mucous   membrane 
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Pig.  875. 


-sometimes  acquires  an  everted  protruding  appearance,  or  an  actual 
prolapsus  of  the  membrane  may  take  place  ;  while  the  surrounding  skin 
is  puckered,  and  is  irritated  and  excoriated  by  the  feculent  matter 
escaping.  The  communication  between 
the  bowel  and  integument  may  not  be 
immediate, — -through  the  adhesive  junc- 
tion of  the  mucous  membrane  and  skin  ; 
they  may  even  be  placed  at  some  dis- 
tance apart,  a  channel  intervening  be- 
tween two  apertures,  internal  and  ex- 
ternal. This  modification  of  artificial 
anus  occurs  when  the  knuckle  of  intestine 
is  lodged  deeply  ;  as  in  the  neck  of  the 
sac,  or  within  the  abdominal  cavity  when 
an  irrecoverable  portion  of  intestine  has 
been  returned.  In  the  latter  case,  fsecal 
matter  begins  to  issue,  a  few  days  after 
operation,  and  gradually  increases  in 
quantity ;  until,  from  merely  staining 
the  dressing,  the  nature  of  the  com- 
munication is  plainly  declared.  The 
extent  of  intestine  destroyed  by  the 
formation  of  artifiicial  anus.  Varies  to 
two  and  three  inches  or  more  ;  but  the 

length  of  the  portion  of  bowel  involved  has  not  interfered  with  complete 
recovery  in  some  cases. 

Treatment. — This  will  depend  on  the  size  of  the  aperture.  A  small 
opening — a  feecal  fistula — may  contract  and  close,  by  cleanliness  and  the 
pressure  of  a  pad  to  restrain  the  discharge.  This  result  may  also  be 
induced  by  the  occasional  introduction  of  a  red-hot  wire,  or  of  the 
galvanic  cautery.  Closure  can  be  directly  effected  sometimes  by  a 
plastic  operation,  as  Velpeau  proposed  and  practised  ;  by  engrafting  a 
small  piece  of  skin  over  the  aperture,  or  by  making  an  oval  incision  on 
either  side  and  bringing  the  outer  edges  of  the  incisions  together  by 
means  of  fine  needles  and  twisted  suture. 

A  large  aperture,  and  isiirlj  established  artificial  anus,  will  very  rarely 
contract  and  close,  but  requires  a  special  surgical  operation  to  effect  a 
cure.  The  object  is  twofold ;  to  destroy  or  diminish  the  spur-like 
partition,  in  order  to  regain  the  continuity  of  the  intestinal  canal,  and 
then  to  close  the  external  aperture.  The  destructive  part  of  this  pro- 
ceeding may,  perhaps,  be  accomplished  by  repi-essing  the  septum, 
according  to  Desault's  method,  by  means  of  a  tent  thrust  into  both 
intestinal  openings.  It  can  be  more  surely  accomplished,  and  with 
equal  safety  provided  due  caution  be  observed,  by  strangling  the 
septum ;  for  which  purpose  Dupuytren's  enterotome  is  admirably 
adapted.  This  instrument  is  simply  a  serrated  forceps,  worked  by  a 
screw  across  the  end  of  its  haiidle.  (See  Fig.  875.)  The  septum 
is  grasped  and  compressed  between  the  blades,  and  the  pressure 
gradually  increased  by  daily  turning  the  screw,  until  the  blades  meet 
and  the  intervening  septum  has  sloughed  away  in  a  week  or  ten  days. 
Plastic  lymph  is  thrown  out  simultaneously,  whereby  the  peritoneum 
should  remain  unopened,  when  the  instrument  is  withdrawn.  Hence 
the  caution  necessary,  not  to  grasp  the  septum  too  high  up  towards  the 
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mesentery,  and  to  regulate  the  compression  in  concert  with  the  plastic 
effusion.  Some  colicky  pain  or  nausea  may  be  induced,  but  no  rigors 
or  febrile  disturbance.  The  continuity  of  the  canal  having  been  re- 
established, the  margin  of  the  external  anal  aperture  must  be  pared 
and  brought  together  by  hare-lip  sutures.  But  the  constant  discharge 
of  fa?cal  matter  tends  to  keep  open  the  aperture  ;  it  was  therefore 
proposed  by  Acrel  to  feed  the  patient  by  nutritive  enemata,  and  life 
has  been  thus  supported  for  a  period  of  six  weeks,  during  which  the 
aperture  contracted,  and  at  length  closed.  The  escape  of  pure  bile 
occasionally  produced  pain  and  excoriation,  but  this  was  overcome  by 
giving  a  spoonful  of  broth  by  the  mouth  from  time  to  time.  Dui'ing 
the  process  of  cui'e,  I  attach  much  importance  to  the  influence  of  the 
recumbent  position,  which  solicits  the  passage  of  any  feecal  matter 
through  the  intestine,  and  thus  favours  contraction  of  the  anal  aper- 
ture. After  an  artificial  anus  has  become  entirely  closed,  the  bowel 
remains  permanently  weakened,  so  that  any  fascal  obstruction,  and 
perhaps  laborious  occupation,  may  rupture  the  intestine,  extravasation 
taking  place  and  speedily  fatal  peritonitis.  Death  has  thus  occurred 
long  after  the  patient  might  have  been  pronounced  safe, — a  caution  to 
prognosis,  and  a  hint  for  preventive  treatment.  The  results  of  Dupuy- 
tren's  operative  procedure  for  artificial  anus  have  been  generally  suc- 
cessful. Of  forty-one  cases  in  his  hands,  and  in  the  practice  of  other 
Surgeons,  twenty-nine,  or  say  three-fourths,  were  completely  cured  in 
periods  varying  from  two  to  six  months ;  the  remaining  fourth,  having 
been  relieved  of  the  involuntary  escape  of  fsecal  matter  through  the  arti- 
ficial opening,  were  so  far  restored  from  a  sad  condition,  distressing  to 
themselves  and  disgusting  to  others.  It  is  encouraging  to  have  to 
notice  the  slight  mortality,  compared  with  that  of  many  other  surgical 
operations  ;  for  only  two  patients  died,  or  one  in  twenty  who  were 
submitted  to  treatment  by  the  enterotome. 

In  the  recent  advancement  of  Abdominal  Surgery,  another  method 
of  operation  has  been  practised  occasionally.  It  consists  in  detaching 
the  artificial  anus  from  its  adhesions,  and  then  closing  the  aperture  by 
sutures,  or  excising  the  anal  portion  in  the  entire  circumference  of  the 
bowel,  and  uniting  the  ends  by  sutures.  In  this  procedure,  faecal  ex- 
travasation must  be  cautiously  evoided ;  a  piece  of  sponge  being  in- 
serted into  the  anal  opening,  while  separating  the  parietal  adhesions  ; 
and  by  taking  care  to  draw  the  portion  of  g'ut  out  of  the  abdomen, 
before  dealing  with  the  opening.  Billroth,  Dittel,  Jessop  of  Leeds, 
and  other  Surgeons,  have  thus  operated  ;  but  the  gTeat  proportionate 
fatality — of  one  death  in  four,  would  justly  restrict  such  interference 
to  exceptional  conditions  of  artificial  anus.  The  risk  of  peritonitis 
cannot  be  averted  merely  by  antiseptic  precautions  in  the  contingency 
of  any  fgecal  extravasation,  at  the  time  of  operation  or  subsequently. 

A  permanent  artificial  anus  sometimes  remains,  having  resisted  all 
attempts  at  closure.  This  sad  state  may  be  made  more  tolerable  by 
wearing  a  leathern  receptacle  or  other  contrivance  ;  and  it  is  gratifying 
to  add  that  patients  have  thus  been  enabled  to  live  in  comfort  and  the 
enjoyment  of  good  general  health  for  many  years.  An  artificial  anus 
situated  high  up  in  connection  with  the  intestine,  and  which  discharges 
chyle  or  chyme,  will  of  course  constantly  deprive  the  patient  of  nutri- 
ment;  and  this  loss  must  be  supplied  by  a  proportionately  increased 
quantity  of  nourishing  food. 
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Double  Hernia. — A  protrasion  on  both  sides  of  the  body,  symme- 
trically,  in  the  same  parts,  or  unsymmetrically,  in  different  regions,  not 
unfreqnently  occurs.  More  than  two  such  hernia  are  occasionally  met 
with  ;  and  Sir  A.  Cooper  records  a  case  of  six  co-existing  herniae  in  the 
same  person, — three  on  one  side,  an  inguinal  obliqne,  a  direct,  and  a 
femoral  hernia,  with  the  same  on  the  other  side.  In  any  such  case 
symptoms  of  strangulation  may  be  referable  to  this  hernia  or  to  that, 
and  it  is  sometimes  very  difficult  to  determine  which  is  the  seat  of 
strangulation.  Hence,  in  double  hernia,  the  operation  may,  perchance, 
be  performed  on  that  side  where,  when  the  sac  is  laid  open,  there  is  no 
appearance  of  strangulation  in  the  hernial  pi'otrusion.  What  should 
then  be  done  ?  The  Surgeon  is  justified  in  operating  on  the  other  side, 
with  the  view  of  saving  the  life  of  his  patient.  An  illustrative  case  of 
double  operation  in  double  inguinal  hernia,  and  a  successful  result, 
happened  in  the  practice  of  Dupuytren ;  and  it  may  be  referred  to  as 
a  precedent  under  similar  circumstances.  The  case  is  related  in  the 
"  Leyons  Orales,"  1832,  tome  i.  p.  583. 
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Inguinal  Hernia. ^5^^«tc/MraZ  Conditions. — Inguinal  hernia  is  that 
in  which  the  visceral  protrusion  occupies  part  of  the  whole  of  the  in- 
guinal canal,  presenting  an  incomplete  hernia  or  bubonocele  ;  or,  passing 
through  the  external  abdominal  ring,  it  becomes  a  complete  or  scrotal 
hernia,  sometimes  named  oscheocele.  In  the  female,  it  passes  into  the 
labium.  The  hernia  occurs  in  two  principal  varieties,  as  to  its  direction 
and  relation  to  the  deep  (internal)  epigastric  artery ;  and  which  are 
designated,  accordingly,  the  oblique  or  eaj^ernaHnguinal  hernia,  and  the 
direct  or  internal  inguinal  hernia.  Thus,  in  point  of  direction,  the 
hernia  may  take  place  through  the  internal  abdominal  ring  and  follow 
the  oblique  course  of  the  spermatic  cord  in  the  inguinal  canal,  thence 
perhaps  passing  through  the  external  ring  and  into  the  scrotum  ;  or, 
the  protrusion  may  come  directly  through  the  conjoined  tendon  of  the 
internal  oblique  and  transversalis  muscles,  into  the  canal,  just  behind 
the  external  abdominal  ring,  thence  perhaps  passing  through  that  ring 
into  the  scrotum.  With  relation  to  the  epigastric  artery ;  in  the 
oblique  variety,  the  mouth  of  the  sac  is  external ;  in  the  direct  variety, 
it  is  internal  to  that  vessel.  Oblique  inguinal  hernia  is  named  con- 
genital, when  the  visceral  protrusion  lies  within  the  tunica  vaginalis, 
as  its  sac,  in  contact  with  the  testicle ;  and  infantile  hernia,  when  the 
protrusion,  carrying  before  it  a  peritoneal  sac,  lies  just  behind  and  dips 
into  the  tunica  vaginalis  as  an  independent  sac — constituting  what  is 
also  termed  encysted  hernia. 

There  are,  then,  three  varieties  of  inguinal  hernia :  oblique  or 
external ;  direct  or  internal ;  congenital,  and  its  sub- variety,  infantile 
or  encysted. 

Oblique  Inguinal  Hernia. — Course. — This  is  the  most  common  form 
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of  ingiiinal  hcvnia.  Its  course  is  the  same  as  that  of  the  testicle  in  its 
passage  from  the  internal  abdominal  i-ing  through  the  inguinal  canal 
and  extei-nal  I'ing  into  the  scrotum ;  this  route  corresponding  also  to 
the  spermatic  cord  in  the  same  extent  of  its  course. 

Anatomical  Coverings,  and  Relations. — The  coverings  of  oblique  in- 
guinal hei'nia  consist  of  those  layers  of  different  textures  which  succes- 
sively invest  the  protrusion,  in  its  formation  and  progress.  They  are 
the  same  investments  that  the  spermatic  cord  receives, — seven  in 
number,  and  they  may  be  conveniently  enumerated  from  within,  out- 
wards, in  the  order  of 
Fig.  S76.*  hernial    development, 

as  follow :  peritoneal 
pouch  forming  the  sac 
of  the  hernia,  its  sub- 
serous cellular  tissue, 
and  the  fascia  trans- 
versalis  abdominis  or 
infundibuliform  fascia 
(Fig.  876) ;  cremas- 
teric fascia,  consisting 
of  looped  fibres  of  cre- 
master  muscle  pro- 
ceeding from  the  in- 
ternal oblique,  with  in- 
terstitial cellular  tex- 
ture ;  intercolumnar 
or  spermatic  fascia, 
consisting  of  tendinous 
semicircular  fibres 
passing  across  be- 
tween the  pillars  of 
the  external  abdomi- 
nal ring,  and  thence 
prolonged  downwards 
from  the  upper  mar- 
gin of  the  ring  ;  super- 
ficial fascia,  contain- 
ing fab;  and  skin. 
These  anatomical 

coverings  are  interest- 
ing with  reference  to  the  develoi^ment  of  oblique  inguinal  hernia  ;  but 
they  become  so  altered  in  appearance  and  united  by  pressure,  as  to 
have  much  less  importance  surgically. 

The  relations  of  the  inguinal  canal,  spermatic  cord  and  testicle,  to 
the  visceral  protrusion,  and  of  the  deep  epigastric  artery  to.-the  mouth 
of  the  sac,  are  specially  important. 

The  inguinal  canal  is  the  interval  between  the  abdominal  parietes, 
just  above  the  inner  half  of  Poupart's  ligament ;  it  extends  obliquely 
downwards  and  inwards,  about  one  inch  and  a  half  in  length,  from  the 

*  a,  external  oblique  muscle  reflected ;  h  h,  internal  oblique,  arching  over  and 
covering  the  internal  abdominal  ring ;  c,  transversalis  muscle;  d,  conjoined  tendon ; 
e,  rectus  muscle,  sheath  opened  ;  /,  fascia  transversalis  ;  g,  triangular  aponeurosis 
of  conjoined  tendon  ;   h,  cremaster ;  i,  infundibuliform  fascia.      (.John  Wood.) 
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Fig.  877.* 


F-iG.  878.t 


iuternal  abdominal  ring  to  the  external  abdominal  ring  at  the  crest  of 
the  pabes.  Its  boundaries,  and  thence  the  relations  of  inguinal  hernia 
in  the  canal,  are  thus  formed : — anteriorly,  bj  the  aponeurosis  of  the 
external  oblique  muscle,  and  beneath  hy  the  arched  fibres  of  the 
internal  oblique,  over  tbe  outer  half-inch  of  the  canal,  and  the  aponeu- 
rosis of  the  external  oblique  alone,  the  inner  inch  ;  posteriorly,  by 
the  fascia  transversalis  and  the  conjoined  tendon  of  the  internal  obliqae 
and  transversalis  muscles,  the  fascia  extending  along  the  outer  half- 
inch  of  the  canal,  corresponding  to  the  internal  oblique,  and  the  con- 
joined tendon,  with  the  fascia  transversalis  behind  it,  along'  the  inner 
inch,  corresponding  to  the  aponeurosis  of  the  external  oblique.  In- 
feriorly,  the  floor  of  the  canal  is  formed  by  the  junction  of  the  fascia 
transversalis  with  Poupart's  ligament ;  and  superiorly,  it  is  limited 
only  by  the  apposition  of  the  muscles. 

The  co7-d  lies  behind  or  underneath  the  hernia,  the  testis  below  and 
somewhat  behind  its  lowest  part — the  fundus,  and  these  two  are 
always  distinctly  separate 
(Fig!' 877).  Occasionally, 
the  elements  of  the  cord 
are  dispersed  by  the 
hernial  descent;  the  vas 
deferens  lying  on  one  side 
and  the  spermatic  vessels 
on  the  other  ;  and  rarely, 
the  cord  lies  partially  or 
entirely  in  front  of  the 
hernia,  the  testicle  also 
below  being  in  front.  In 
the  latter  case  sometimes, 
the  elements  of  the  cord 
are  spread  out  in  front 
of  the  hernia.  The  epigastric  artery,  arising 
from  the  external  iliac  about  a  quarter  of  an 
inch  above  Poupart's  ligament,  bends  in- 
wards and  ascends  beneath  the  fascia  trans- 
versalis, immediately  behind  and  internal  to 
the  mouth  of  the  sac — at  the  internal  ab- 
dominal ring,  which  is  thus  placed  external 
(Fig.  878).  The  course  of  this  artery  varies,  however,  with  the 
duration  of  the  hernia,  and  occasionally  owing  to  an  abnormal  orio-in 
of  the  vessel.  In  old-standing  hernia,  the  dragging  pressure  of  the 
tumour  downwards  and  inwards,  curves  the  artery  in  that  direction 
towards  the  outer  edge  of  the  rectus  muscle  ;  until  it  may  thus  be 
brought  internal  to  the  situation  of  a  direct  hernia  (Fig.  879).  An 
ahnormal  origin  of  the  artery  occurs  comparatively  rarely  ;  its  position 
may  be  shifted  upwards  on  the  trunk  of  the  external  iliac,  from  the 

*  St.  Thomas's  Hosp.  Mus.,  R.  29.  Sac  of  oblique  inguinal  hernia ;  showincr 
testis  at  lower  end,  separate  from  the  sac,  and  projecting  into  the  cavity  of  a  small 
tunica  vaginalis. 

t  Ibid.,  R.  35.  Oblique  inguinal  hernia;  showing  epigastric  artery  below,  and 
then  on  the  inner  side  of  the  neck  of  the  sac.  The  obdurator  artery  is  given  off 
about  a  third  of  an  inch  from  the  origin  of  the  epigastric,  and  passes  downvvards  on 
the  outer  side  of  the  neck  of  the  sac.     The  tunica  Taginalis  is  laid  open  in  front. 
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Fio.  879.* 


Fig.  880.t 


Fig.  881.t 


level  of  Poupart's  ligament,  as  high  as  two  inches  and  a  half  above  it ; 
or  the  vessel  may  arise  from  another  source, — the  obturator;  or  from 

below  the  ligament,  being  transfen-ed 
to  the  superficial  or  the  deep  femoral 
artery. 

Of  these  abnormal  sources  of  the 
epigastric  artery,  the  first  has  no  rela- 
tion to  the  internal  abdominal  ring  ;  the 
two  latter  may  have  special  relation  to 
the  crural  ring,  and  therefore  to  femoral 
hernia. 

Seat  of  Stricture. — Commonly,  the 
stricture  is  situated  at  the  mouth  of  the 
sac,  in  the  internal  abdominal  ring ; 
next  in  order  of  frequency  at  the  border 
of  the  internal  oblique  muscle,  in  the 
inguinal  canal ;  lastly,  at  the  external 
abdominal  ring. 

Direct  Inguinal  Hernia. — Course. — This  variety  of  inguinal  hernia 
comes  forward  through  a  small  triangular  space,  bounded  by  the  epi- 
gastric artery  exter- 
nally, the  margin  of  the 
rectus  muscle  on  the 
inner  side,  and  Pou- 
part's ligament  —  its 
inner  portion — below 
(Fig.  880).  This  space 
is  situated  ju.st  behind 
the  external  abdomi- 
nal ring,  the  conjoined 
tendon  and  fascia 
transversalis  inter- 
vening. 

Anatomical  Cover- 
ings and  Relations. — 
In  number  the  cover- 
ings are  the  same  as 
those  of  the  oblique 
variety,  and  in  kind 
they  are  the  same,  Avith  one  exception  ;  the 
conjoined  tendon  is  substituted  for  the  cre- 
masteric fascia.     Thus,  enumerating  them 

*  Eoy.  Coll.  Surg.  Mus.,  1322.  Oblique  ingninal  hernia,  on  the  right  side; 
showing  displacement  inwards  of  the  neck  of  the  sac,  drawing  with  it  the  epigastric 
artery,  so  far  that  the  vessel  reaches  the  lower  part  of  the  rectus  muscle  before  it 
turns  upwards.  The  neck  of  the  sac  being  opposite  the  external  abdominal  ring, 
the  straight  direction  of  the  hernia  in  the  inguinal  canal  appears  as  if  it  were  a 
direct  ingninal  hernia.  Thevas  deferens  and  spermatic  vessels,  lying  on  the  inner 
and  posterior  part  of  the  sac,  are  widely  separated  from  each  other.     (Howship.) 

t  St.  Thomas's  Hosp.  Mus.,  R.  62.  '  Direct  inguinal  hernia,  which  has  not  yet 
descended  through  the  external  abdominal  ring  ;  the  hernia  thus  being  incomplete, 
or  a  bubonocele.     The  cord  lies  on  the  outer  side  of  the  sac. 

X  Ibid.,  E.  59.  Direct  inguinal  hernia ;  showing  the  epigastric  artery  passing 
upwards  and  inwards  on  the  outer  side  of  the  neck  of  the  sac,  between  it  and  the 
internal  ring. 
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in  the  order  of  hernial  development,  the  coverings  of  direct  inguinal 
hernia  are — peritoneal  pouch  or  sac,  sub-serous  cellular  tissue,  fascia 
transversalis,  conjoined  tendon,  sometimes  ruptured,  intercolumnar 
fascia,  superficial  fascia,  skin.  The  sjjerviatio  cord  lies  on  the  outer 
side  of  the  sac,  the  testicle  below  the  fundus,  and  both  are  distinctly 
separate  ;  the  epigastric  artery  also  courses  up  external  to  the  mouth 
of  the  sac,  curving  over  it  inwards,  so  as  sometimes  to  embrace  the 
upper  as  well  as  the  outer  margin  (Fig.  881). 

Seat  of  Stricture. — Commonly,  the  stricture  is  situated  at  the  mouth 
of  the  sac  ;  next  in  frequency  at  the  conjoined  tendon,  when  ruptured  ; 
lastly,  at  the  external  abdominal  ring. 

In  the  female,  the  anatomy  of  Inguinal  hernia,  oblique  and  direct, 
is  essentially  the  same  as  in  the  male ;  except  that  the  round  ligament 
in  the  inguinal  canal  takes  the  place  of  the  spermatic  cord,  and  the 
labium  pudendi  that  of  the  scrotum.  Females  are  liable  to  both  forms 
of  inguinal  hernia,  the  oblique  occurring  at  very  early  periods  of  life. 
Excepting  umbilical  hernia,  oblique  inguinal  is  the  only  kind  developed 
before  five  years  of  age  ;  and,  until  the  age  of  puberty,  it  is  more  com- 
mon than  any  other  variety  of  hernia.  This  form  is  not  much  more 
rarely  met  with  than  femoral,  as  generally  supposed.  Thus,  in  1582 
females  affected  with  hernia,  in  one  form  or  the  other,  who  came  under 
Mr.  Kingdon's  observation,  761  had  inguinal  hernia,  and  812  femoral 
hernia.  Or,  the  one  was  only  thirty  less  than  half  the  total  number, 
whilst  the  other  was  only  thirty  more  than  half  that  number.  But 
direct  inguinal  hei^nia  is  certainly  very  uncommon  in  females  at  any 
age.  Sir  A.  Cooper  never  met  with  a  single  case  in  the  course  of  his 
practice  ;  and  Lawrence  saw  only  one  instance  of  this  form  of  hernia 
in  a  female  subject  for  dissection. 

Signs  of  ordinary  Inguinal  Hernia. — The  oblique  variety  commences 
as  a  slight  fulness  or  swelling  at  the  internal  abdominal  ring,  just 
above  the  centre  of  Poupart's  ligament; 
next,  passing  downwards  and  inwards  in 
the  inguinal  canal,  it  presents  an  oblong 
tumour  having  that  direction,  in  this 
situation — an  incomplete  inguinal  hernia, 
or  bubonocele  (Fig.  882).  Still  further 
protruding  through  the  extenual  abdomi- 
nal ring  and  descending  into  the  scrotum, 
or  the  labium  in  the  female,  the  tumour 
enlarges  into  a  globular  form, — as  a  com- 
plete, or  scrotal  hernia.  It  may  attain  to 
an  enormous  size,  extending  down  even 
to  the  knee,  as  in  cases  to  which  I  have 
already  referred ;  although  a  far  smaller 
size  in  women,  unless  in  quite  exception- 
ally rare  cases,  where  the  hernial  tumour 
has  extended  two-thirds  down  the  thigh.     But — in  males — the  testicle 


Pig.  882.* 


*  Koy.  Coll.  Surg.  Mus.,  1316.  Incomplete  oblique  inguinal  hernia,  on  the  left 
side,  in  the  male.  The  tendon  of  the  external  oblique  and  the  lower  margins  of 
the  internal  oblique  and  transversalis  muscles  having  been  raised,  the  hernial  sac 
is  seen  in  the  upper  half  of  the  inguinal  canal.  The  external  ring  is  left  entire. 
The  obturator  artery  is  given  off  by  a  short  common  trunk  with  the  epigastric. 
(Howship.) 
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can  always  be  felt  distinct,  at  the  bottom  and  back  part  of  the  fundus. 
The  usual  symptoms  of  hernia  are  perceptible;  enlargement  and  im- 
pulse on  cou'o-hinsr  in  the  erect  attitude,  diminution  and  disappearance 
of  the  tumour  when  compressed,  in  the  recumbent  position.  These 
symptoms  will,  however,  be  more  or  less  perceptible,  according  to  the 
size  of  the  hernial  protusion ;  being  less  so  when  it  occupies  the 
ino-uinal  canal,  as  bubonocele,  and  most  conspicuous  in  scrotal  hernia. 
In  old-standing  oblique  hernia,  the  neck  of  the  sac  is  dragged  down- 
wards and  inwards  towards  the  middle  line ;  so  that  the  distinctive 
shape  of  the  inguinal  pox-tion  is  lost,  and  the  tumour  comes  to  resemble 
the  next  form  of  inguinal  hernia. 

Direct  IncrvLinal  hernia  presents  a  tumour  which  differs  in  situation, 
and  somewhat  in  shape  and  size,  from  that  of  the  oblique  hernia.  This 
direct  variety  is  situated  at  the  external  abdominal  ring,  near  the  root 
of  the  penis,  the  outer  portion  of  the  inguinal  canal  remaining  un- 
occupied ;  the  tumour  is  more  globular,  not  pyriform  as  in  the  oblique, 
and  it  has  a  wider  neck ;  usually,  it  is  not  so  large.  The  other  symp- 
toms ai'e  similar ;  but,  when  strangulation  occurs,  I  have  noticed  that 
the  pain  caused  by  even  moderate  taxis  is  greater  than  in  the  oblique 
form  of  hernia ;  and  as  arising,  apparently,  from  pressure  of  the 
tumour  on  the  spermatic  cord  in  the  unyielding  angle  between  the 
pubic  crest  and  the  external  pillar  of  the  abdominal  ring. 

The  proportionate  frequency  of  the  two  forms  of  inguinal  hernia 
may  be  remembered  in  connection  with  their  diag-nosis.  Direct  inguinal 
hernia  is  met  with  far  less  frequently  ;  Cloquet  estimating  the  propor- 
tion at  one  to  five  oblique  hernije,  or  twenty  per  cent. ;  or  in  only  ten 
per  cent.,  according  to  Hesselbach's  computation. 

Both  varieties  of  inguinal  hernia  may  co-exist  in  the  same  in- 
dividual ;  or  double  inguinal  hernia,  one  on  either  side,  is  occasionally 
met  with.  JN^ot  unfrequently,  the  hernia  on  one  side  is  incomplete — a 
bubonocele ;  and  on  the  opposite  side,  an  ordinary  complete  inguinal 
hernia — a  scrotal  hernia.  In  one  case,  a  double  inguinal  hernia 
occurred  on  the  same  side,  forming  an  anterior  and  a  posterior  sac  ;  the 
spermatic  cord  lying  behind  the  latter  and  the  lower  portion  of  the 
anterior  sac.     (See  Fig.  865.) 

Congenital  Hernia. — This  variety  of  oblique  inguinal  hernia  was 
first  noticed  by  Haller  in  1749,  and  its  nature  was  more  particularly 
described  by  John  Hunter  and  Percival  Pott.  The  peculiar  structural 
condition  is  this  :  the  visceral  protrusion  lies  in  the  tunica  vaginalis, 
with,  and  in  contact  with,  the  testicle,  when  that  organ  has  previously 
descended  from  the  abdomen  into  the  scrotum. 

The  course,  coverings,  and  relations  of  the  hernia  are  the  same  as 
those  of  the  ordinary  oblique,  except  that  the  sac  is  the  tunica  vaginalis, 
and  the  relation  of  the  testis  is  immediate,  it  being  within  the  sac, 
although  the  situation  of  that  body,  as  lying  below  and  somewhat 
behind  the  bernial  contents — not  the  fundus  of  the  sac — remains  un- 
altered. But  it  is  possible  for  the  hernia  to  descend  even  below  the 
testis,  leaving  that  body  behind  it  (Fig.  883).  The  visceral  protrusion 
passes  down  from  the  abdomen,  through  the  vaginal  process  of  peri- 
toneum which  connects  the  peritoneal  cavity  with  the  tunica  vaginalis; 
this  process  having  remained  unobliterated  afterbirth,  instead  of  closing 
as  usual  in  about  three  weeks  or  a  month.  Paletta  states  that,  nor- 
mally, the  complete  closure  of  the  vaginal  canal  takes  place  from  the 
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twentieth    to    the   thirtieth   day  after   birth.     But   when    the    canal 
remains  pervious,  although  the  tendency  to  this  hernia  thus  dates  from 


Fig.  SSS."* 


birth,  it  may  not  occur  for  years  afterwards.  Hence  the  hernia  itself 
is  not,  properly  speaking,  congenital,  and  it  might 
be  more  correctly  designated,  as  Mr.  Birkett  has 
suggested,  "  hernia  into  the  vaginal  process  of  the 
peritoneum."  Occurring,  therefore,  in  early  life 
— in  infants  a  few  weeks  or  months  old — this  species 
of  hernia  also  occurs,  for  the  first  time,  at  perhaps 
any  subsequent  period  of  life.  Cases  between  the 
ages  of  eighteen  and  twenty-five  are  recorded  by 
Velpeau  ;  and  I  once  operated  on  a  right  congenital 
hernia  in  a  middle-aged  man  in  whom,  after  death, 
I  found  the  left  vaginal  process  completely  per- 
vious, admitting  a  large-sized  elastic  catheter  fi'om 
the  internal  abdominal  ring  to  the  testicle.  Thus, 
this  was  a  case  in  the  adult  of  strangulated  con- 
genital hernia  on  one  side,  and  the  persistent  struc- 
tural condition  without  hernia  on  the  other  side. 
The  preparation  is  in  the  Museum  of  the  Hospital. 

The  relation  of  the  testicle  to  congenital  hernia 
is  very  important ;  associated  with  congenital  per- 
sistence of  the  vaginal  process  of  peritoneum,  the 
testis    on    the    same  side    frequently  occupies  an 
abnormal  situation.     There  will  then  be  two  per- 
sistent congenital  conditions,-  both  arrests  of  development ;  the  one, 
an  unobliterated  state  of  the  vaginal  pi'ocess 
of  peritoneum,  which  should  be  temporarily 
provided  only  as  a  sheath  for  the  descent  of 
the  testicle  into  the  scrotum  ;  the  other,  an 
arrested  descent  of  the  testicle   (Fig.   884). 
Congenital  hernia  may,  therefore,  not  as  usual 
contain  the  testicle  in  the  tunica  vaginalis  or 
hernial  sac,  the  testis  never  having  descended 
into  the  scrotum. 

The  ahnormal  conditions  of  the  vaginal 
process  of  peritoneum,  in  connection  with  the 
abnormal  situations  of  the  testicle,  and  the 
relative  positions  of  the  hernia  to  this  organ, 
may  be  thus  tabulated  (Birkett)  : 

(1.)   The  vaginal  process  continuing"  open  and  common  to  the  cord 
and  testis. 

The  testis  may  be  situated — 

a.  in  its  normal  site  at  the  fundus  of  the  scrotum ; 

6.  just  outside  the  external  abdominal  ring,  or  between  its  pillars 
(see  Fig.  884)  ; 

c.  within  the  inguinal  canal ; 

d.  within  the  abdomen. 

N.B. — In  a,  6,  c,  the  hernia  is  generally  in  contact  with  the  testis ; 
in  d,  it  is  not. 

*  St.  Thomas's  Hosp.  Mus.,  E.  23. 

t  Eoy.  Coll.  Surg.  Mus.,  1342.     The  sac  of  a  congenital  hernia,  with  the  testicle 
situated  at  the  external  abdominal  ring.     (Sir  W.  Blizard.) 
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(2.)  The  vaginal  process  of  ths  cord  and  testis  communicating  bj 
an  intermediate  aperture. 

The  testis  is  in  the  scrotam. 

N.B. — The  hernia  may  or  may  not  pass  tlu'ougli  this  aperture,  and 
is  therefore  sometimes  but  not  always  in  contact  with  the  testis. 

(8.)  The  vaginal  process  of  the  cord  only  being  open — Hernia  into 
the  funicular  portion  of  the  vaginal  process.  This  condition  was  first 
described  by  M.  Malgaigne. 

The  testis  is  in  the  scrotum. 

N.B. — The  hernia  is  never  in  contact  with  the  testis. 

Additional  sacs,  or  prolongations  and  extensions  of  the  vaginal  pro- 
cess, sometimes  exist  within  the  abdominal  walls  ; — "  intra-parietal," 
"  inter-muscular,"  "  interstitial,  hernial  sacs,"  "  hernie-enbissac  "  of 
French  authors.  Coincident  with  misplaced  testis  there  may,  there- 
fore, be  an  abnormal  disposition  of  the  hernial  sac,  itself  abnormal. 
An  offset  from  the  vaginal  process  of  peritoneum,  forming  a  second 
sac,  may  extend  into  the  substance  of  the  abdominal  wall.  The 
hernial  sac  will  then  consist  of  two  parts  :  that  division  which  passes 
along  the  inguinal  canal  into  the  scrotum,  and  that  which  is  lodged  in 
the  wall  of  the  abdomen.  This  extra  sac  extends  in  one  of  two 
directions :  into  the  anterior,  or  into  the  inferior,  wall  of  the  abdomen. 
In  the  one  direction,  the  sac  passes  upwards  from  the  inguinal  canal 
between  the  internal  abdominal  fascia  and  the  aponeurosis  of  the 
external  oblique  muscle  ;  coursing  directly  upwards,  outwards  towards 
the  crest  of  the  ilium,  or  inwards  towards  the  rectus  muscle  and  um- 
bilicus. Very  rarely,  the  sac  comes  forward  through  the  external 
abdominal  ring  and  cannot  enter  the  scrotum ;  it  ascends  between  the 
aponeurosis  of  the  external  oblique  and  the  integument,  and  when  the 
hernia  protrudes,  it  forms  a  tumour  in  the  groin  above  and  parallel 
with  Poupart's  ligament.  An  exatnple  of  this  variety  is  quoted  by 
Scarpa,  and  another  instance  is  recorded  by  Dr.  Fauo  in  "  L'Union 
Medicale,"  1861.  In  the  other  direction,  the  sac  passes  downwards, 
between  the  internal  abdominal  fascia  and  peritoneum,  into  the  iliac 
fossa,  and  rests  upon  the  iliacus  muscle ;  or  inwards,  behind  the  hori- 
zontal ramus  of  the  pubes,  reaching  the  side  and  front  of  the  urinary 
bladder.  Cases  are  given  by  Dr.  Parise  in  the  "Mem.  de  la  Soc.  de 
Chirurgie  de  Paris,"  1851. 

Infantile  or  Encysted  Hernia. — This  variety  of  congenital  hernia 
was  first  described  by  the  late  Mr.  Hey,  of  Leeds,  in  a  letter  to  Dr. 
Gooch.  It  co-exists  with  another  abnormal  condition  of  the  vaginal 
process  of  peritoneum.  The  abdominal  orifice  is  closed,  but  the  sheath 
persists  from  that  point  downwards  to  the  testis,  and  there  expands 
into  the  tunica  vaginalis,  as  in  ordinary  complete  congenital  hernia. 
The  visceral  protrusion  carries  before  it  a  pouch  of  the  parietal  peri- 
toneum of  the  abdomen,  into  or  just  behind  this  sheath ;  and,  as  Mr. 
Hey  described  it,  the  tunica  vaginaKs  is  continued  up  to  the  abdominal 
ring,  and  encloses  the  hernial  sac.  Thus  also,  as  Lawrence  observes, 
the  proti'uded  part,  together  with  the  sac,  are  contained  in  the  tunica 
vaginalis.  In  this  manner  the  hernia  is  encysted ;  and  a  double  sac 
is  discovered  in  operating  on  such  a  hernia,  the  tunica  vaginalis  sac 
lying  in  front  of  the  true  hernial  sac  (Fig.  885).  Compared  with 
the  more  frequent  occurrence  of  congenital  hernia,  the  encysted  variety 
is  rare.     Bat,  like  the  former,   it  does  not  necessarily  arise  at  the 
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Fig.  885.* 


earliest  period  of  life;  so  that  the  term  Infantile  is  inappropriate. 
Hej's  case  was  an  infant  fifteen  months  old  ;  and  the  hernia  has  since 
been  met  with,  for  the  first  time,  at  the  age  of  twelve  years,  in  a  case 
reported  by  Mr.  Holmes  ;  at  seventeen  years  of 
age ;  and  at  thirty-five  years,  in  a  case  on  which 
Mr.  Birkett  operated  when  the  man  was  forty- 
two  years  old. 

Signs  and  Diagnosis  of  Congenital,  and  of 
Encysted  Hernia. — The  congenital  variety  presents 
QO  peculiar  characters  whereby  it  can  be  distin- 
guished from  the  ordinary  oblique  inguinal  hernia, 
excepting  with  regard  to  the  relation  of  the  testicle 
to  the  hernial  tumour. 

In  scrotal  congenital  hernia,  the  testis  cannot 
be  felt  separate  and  distinct ;  although  the  situa- 
tion of  that  body  below  and  somewhat  behind  the 
hernial  contents — not  the  fundus  of  the  sac — re- 
mains unaltered,  in  this  the  ordinary  complete  con- 
genital hernia.  The  scrotal  tumour  is  rounder, 
a,nd  the  neck  more  narrow  and  contracted.  The 
latter  sign  is  more  marked  when  the  hernia  has  not 
descended  for  some  time  after  birth,  as  the  vaginal  process  of  peri- 
toneum will  then  have  become  condensed,  feeling  like  a  somewhat 
enlarged  and  indurated  spermatic  cord.  In  the  adult,  this  long 
narrow  neck  is  specially  characteristic  of  scrotal  congenital  hernia. 
But  the  more  defined  scrotal  swelling  may  be  mistaken  for 
hydrocele. 

In  congenital  hernia,  scrotal  or  inguinal,  with  undescended  testicle, 
the  absence  of  this  organ  from  its  normal  situation  will  declare  the 
nature  of  the  hernia.  The  testis  may  be  found  just  outside  the  external 
abdominal  ring  or  between  its  pillars  ;  within  the  inguinal  canal ;  or 
within  the  abdomen.  Still,  in  the  first  two  modifications  of  congenital 
hernia,  the  hernia  is  generally  in  contact  with  the  testis  ;  in  the  last 
named  it  is  not  so.  An  inflamed  undescended  testicle  simulates  the 
symptoms  of  strangulated  hernia  ;  thus  obscuring'  the  diagnosis  of 
these  two  conditions, — orchitis  and  congenital  hernia  presumably 
strangulated.  In  the  inguinal  canal,  the  tumour,  having  an  oblong 
shape,  may  be  tense  and  painful,  with  some  abdominal  tenderness 
emanating  from  that  situation,  and  there  may  be  perhaps  nausea  and 
constipation.  But  if  it  be  the  orchitis  of  a  misplaced  testicle,  these 
symptoms  subside  after  a  while,  and  especially  the  constitutional  dis- 
turbance ;  leaving  only  a  tumour  of  diminished  size,  the  testicle,  in  the 
inguinal  canal.  And  the  absence  of  this  organ  from  the  scrotum  will 
have  suggested,  in  the  first  instance,  the  probable  nature  of  the  case. 
In  any  case  of  supposed  congenital  or  infantile  hernia,  the  duration  of 
the  tumour  from  childhood,  in  some  instances,  will  throw  some  light 
on  the  question  of  diagnosis. 

Encysted  hernia  presents  no  distinctive  characters  from  congenital 
hernia ;  but  the  testicle  can  be  felt  distinct  from  the  hernial  contents, 
at  the  bottom  of  the  scrotum.  The  precise  nature  of  the  hernial 
tumoiir  is,  however,  usually  discovered  only  daring  an  operation, 
when  requisite  for  the  relief  of  strangulation. 

*  St.  Thomas's  Hosp.  Mus.,  E.  24. 
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Diagnosis  of  Ixguinal  Herxia. — Every   inguinal  hernia   escapes 
from  the  abdomen  above  Poupart's  ligament.; 

Femoral  hernia  is  distinguished  as  follows.     When  inguinal  hernia 

is  confined  to  the  inguinal  canal — as  an  incomplete  hernia  or  bicbonocele 

— Poupart's  ligament  can  always  be  traced  along  its  inferior  border, 

and  the  hernial  aperture  is  situated  above  this 

Fig.  886.*  ligament  (Fig.  886).     In  this  way  the  tnmour 

ris  distinguished  from  femoral  hei-nia,  which  is 
situated  below  the  ligament,  and  this  band 
can  always  he  traced  along  the  superior  border 
of  the  tumour.  When  the  hernia  has  become 
scrotal,  it  will  have  escaped  through  the  ex- 
ternal abdominal  ring,  the  outer  pillar  of 
which  is  attached  to  the  spinous  process  of 
the  pubes.  Placing  the  point  of  the  finger 
on  this  process,  if  the  neck  of  the  tumour 
lies  internally — between  the  finger  and  the 
symphysis  pxibis,  the  protrusion  must  have 
passed  through  the  external  abdominal  ring, 
a  demonstration  of  its  being  of  inguinal  origin. 
A  hernial  tumour  situated  to  the  outer  side 
of  the  finger,  will  probably  have  passed 
through  the  crural  ring,  and  thence  be  a  femoral  hernia.  But,  in  rare 
cases,  complete  inguinal  hernia  is  not  scrotal ;  the  protrusion,  having 
passed  from  the  inguinal  canal,  through  the  external  ring,  descends 
downw'ards  and  turns  outwards  into  the  bend  of  the  thigh — appearing, 
in  situation,  as  if  a  femoral  hernia.  This  may  be  owing  to  a  deficiency 
in  the  external  pillar  of  the  ring,  or  of  the  anterior  wall  of  the  canal, 
whereby  the  inguinal  protrusion  may  more  nearly  resemble  a  femoral 
hernia.  But  the  neck  of  the  tumour,  at  the  hernial  aperture  or  in- 
ternal ring,  is  still  always  above  Poupart's  ligament. 

Chronic  iuDwiirs  in  the  inguinal  region  and  scrotum  respectively, 
may,  with  regard  to  their  diagnosis  from  inguino-scrotal  hernia,  be 
divided  into  two  classes — reducible  and  irreducible  tumours. 

Reducible  tumours  comprise — (1)  inguinal  hernia — also  congenital, 
and  infantile  or  encysted  ;  (2)  hydi-ocele  of  the  vaginal  process  of  the 
peritoneum ;  (3)  hydrocele  of  the  funicular  portion  of  the  same  process ; 
(4)  A^aricocele  of  the  spermatic  veins  ;  (5)  abscess  descending  through 
the  inguinal  canal. 

Irreducible  tumours  may  be  either  fluid  or  solid,  or  mixed  solid 
and  fluid.  The  fluid  are — (1)  hydrocele  of  the  tunica  vaginalis 
testis  ;  (2)  hfematocele  in  the  same  sac  when  first  developed;  (3)  en- 
cysted hydrocele  of  the  epididymis  ;  (4)  hydrocele  of  the  spermatic 
cord.  The  solid,  or  solid  and  fluid,  are — (1)  diseases  of  the  testis 
(a)  of  inflammatory  origin,  (b)  specific  new  growths ;  (2)  unde- 
scended testis  in  inguinal  canal — also  inflamed  ;  (3)  old  hematocele  ; 
(4)  diseases  of  the  spermatic  cord  ;  (-5)  growths  of  fat  extending  from 
the  inguinal  canal  into  the  scrotum  ;  (6)  diseases  of  the  tissues  of  the 
scrotum.  All  these  diseases,  presenting  swellings  or  tumours,  are 
described  in  other  parts  of  this  work  ;  it  will  here  suffice  to  notice  their 
points  of  difference  from  inguino-scrotal  hernia,  which  may  be  con- 
veniently exhibited  in  a  tabular  form,  taken — with  one  or  two  ad- 
ditions— from  Mr.  Birkett's  treatise. 

*  Eoy.  Coll.  Surg.  Mus.,  1319.     (Howship.) 
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The  Reducible  Tumours. 


Their  Entrance  or  Return  into  the  Abdomen. 


Characters  in  common. 


Special  Characters,  when  uncomplicated. 


1.      Inguinal 
Hernia. 


2.  Hydrocele 
of  vaginal  Pro- 
cess of  Perito- 
neum. 


All  return  into  the  ab- 
domen most  easily  when 
the  patient  lies  recum- 
bent, and  the  abdominal 
muscles  are  relaxed. 


3.  Hydrocele 
of  funicular  por- 
tion of  vaginal 
Process  of  Peri- 
toneum. 


4.  Varicocele. 


5.  Abscess. 


3.  Hydrocele  of  fu- 
nicular portion  of  va- 
ginal process  enters 
like  No.  2.  Entrance 
complete.  Translu- 
cent. Neck  of  tumour 
may  pass  into  inguinal 
canal.  Testis  percep- 
tible at  fundus  of  tu- 
motu".     Vibration. 

4.  Varicocele  enters 
very  slowly.  Entrance 
not  complete,  the  bulk 
of  tumour  only  dimin- 
ished.    No  vibration. 


5.  Reducible. 


1.  Hernia  enters  most  readily.  When 
once  commenced,  passes  in  quickly  and 
suddenly.  Entrance  complete.  Thick 
and  opaque  neck  of  tumour.  Testis 
may  or  may  not  be  perceptible  until 
reduced.     No  vibration. 


2.  Hydrocele  of  vaginal  process  of 
peritoneum  enters  slowly,  and  never 
suddenly.  Entrance  complete.  Nar- 
row and  translucent  neck  of  tumour. 
Testis  imperceptible  until  the  fluid  has 
entered  the  abdomen.     Vibration. 


Their  Passage  from  the  Abdomen. 


Special  Characters. 


1.  Is  developed  from  above,  descends 
when  the  patient  rises  or  exerts  the 
abdominal  muscles,  and  more  quickly 
than  others.  Pressure  over  the  ring 
prevents  its  descent. 

2.  Seems  to  be  developed  from  below 
upwards.  The  serous  fluid  sometimes 
remains  when  patient  is  recumbent. 

3.  Similar  to  No.  2. 


4.  The  tumour  increases  like  hernia 
when  the  patient  rises ;  but  it  increases 
also  if  pressure  be  made  over  the  course 
of  the  spermatic  veins  in  the  inguinal 
canal,  or  by  retardation  of  the  blood, 
however  caused. 

5.  Fluctuation,  and  special  history. 
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Fig.  887. 


Fig.  888. 


The  co-existence  of  inguinal  or  inguino-scrotal  tumours  or  swellings, 
■when  it  occurs,  will  always  complicate  the  diagnosis.  Thus,  Scrotal 
hernia  may  be  complicated  by  the  co-existence  of  hydrocele.  Yet  the 
two  swellings  retain  their  distinctive  chai^acters ; — the  hernial  portion 
having  an  impulse  on  coughing  and  being  reducible;  and  usually 
defined  from  the  hydrocele  by  a  constriction  or  boundary,  more  or 
less  perceptible  to  the  toucb  when  handled,  and  even  to  the  eye 
when  the  patient  stands  up.     The  hydrocele  is,  commonly,  anterior. 

Treatment. — Inguinal  hernia,  in  common  with  other  beraige, requires 
different  treatment  according  to  whether  it  be  reducible,  irreducible, 
or  strangulated  ;  besides  which  there  is  the  special  adaptation  of  treat- 
ment to  the  special  varieties  known  as  congenital  and  encysted  hernia?. 
Beducible  hernia  should  be  returned,  as  soon  as  possible,  by  employ- 
ment of  the  taxis  ;  care  being  taken  that  this  manipulation  of  the 
tumour  be  conducted  gently,  in  the  manner  already  fully  described. 
The  direction  of  pressure  is  particularly  important ;  and  the  terms 
oblique  and  direct,  with  regard  to  inguinal  hernia,  will  sufficiently 
suggest  the  course  of  the  hernial  protrusion.  But,  in  old  oblique 
hernise,  the  canal  will  have  become  nearly  direct,  from  the  constant 
dragging  in  and  dilata- 
tion of  the  internal  or 
deep  ring.  In  children 
also,  the  canal  is  very 
direct,  the  two  rings 
lying  nearly  opposite 
each  other.-  When  re- 
duced, a  suitable  and 
well-fitting  truss  must 
be  applied  and  worn. 
The  pad  must  be  so  ad- 
justed as  to  fairly  close 
the  hernial  aperture  ;  in 
the  oblique  inguinal,  it 
should  press  not  only 
upon  the  external  ab- 
dominal ring,  but  also 
upon  the  whole  length 
of  the  anterior  wall  of 
the  inguinal  canal ;  in 
the  direct  inguinal,  the 
external  ring  only  need  be  closed.  Some  pain  or  discomfort,  owing  to 
pressure  on  the  spermatic  cord,  may  require  a  little  readjustment  of 
the  truss. 

Inguinal  Hernia  Trusses. — Various  forms  of  Truss  have  been  in- 
vented, and  used  for  Inguinal  hernia.  Those  which  are  more  eom- 
monly  employed  differ  in  their  construction,  and  relative  advantages, 
as  follow  : — (1.)  Salmon  and  Ody's  truss.  Its  peculiarities  are — (a) 
the  spring  extends  from  the  centre  of  the  spine  across  the  abdomen  to 
the  abdominal  ring ;  the  truss  being  so  formed  that  it  passes  round 
the  opposite  half  of  the  body  to  that  on  which  the  hernia  descends. 
(&)  The  pad  is  attached  to  a  ball-and-socket  joint,  so  that  it  may  more 
accurately  follow  the  movements  of  the  trunk.  (Fig.  887  represents 
the  single  truss  of  this  description ;  Fig.  888,  the  double  truss,  or  that 
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Fig.  889. 


for  double  inguinal  hernia.)  Salmon  and  Odj's  truss  is  a  most  efficient 
form  of  support ;  I  have  used  it  successfully  where  other  inguinal 
trusses  have  failed  ;  its  special  advantage  being  the  immovable  pad. 
(2.)  Cole's  truss  differs  little  from  the  preceding,  in  the  spring  ;  but  it 
is  applied  to  the  side  of  the  body  on  which  the  hernia  occurs.  The 
speciality  of  construction,  as  patented,  is,  however,  in  the  pad ;  it  is 
pear-shaped,  and  contains  within  it  a  flat 
helical  spring,  which  acts  as  the  ball-and- 
socket  joint,  but  retains  the  pad  more  accu- 
rately fixed  against  the  internal  abdominal 
ring  (Fig.  889).  Tbe  strap  around  the  waist, 
as  here  depicted,  is  an  exceptional  appen- 
dage ;  it  having  been  added,  by  Mr.  Bigg,  for 
a  patient  with  an  abscess  just  above  the  hip- 
joint,  where  the  slightest  touch  could  not  be 
borne  on  the  part  subject  to  the  pressure  of  an 
ordinary  Cole's  truss.  This  also  is  a  most 
efficient  truss,  especially  perhaps  for  inguinal 
hernia  of  larger  size,  where  the  abdominal 
rings  are  more  open  ;  but — allowing  the  more 
favourable  shape  of  the  pad  for  this  special 
purpose — the  action  of  the  helical  spring  tends 
to  bury  the  pad,  and  thus  dilate  the  internal 
abdominal  ring, — the  aperture  of  protrusion; 
and  I  do  not  find  the  pad  so  freely  movable  in 
accordance  with  the  ever- varying  movements 
of  the  trunk,  in  walking  or  riding  on  horseback.  (3.)  Tod's  truss  has 
two  peculiarities  of  construction  :  a  spring  which  passes  over  the  crest 
of  the  ilium,  and  not  below  it  across  the  buttock — thereby  apparently 
exercising  a  more  direct  control  over  the  internal  ring;  and  a  diminished 
size  of  the  pad.  The  former  supposed  advantage  is,  I  think,  sufficiently 
provided  for  by  the  ball-and-socket  joint  over  the  pad,  without  the 
specially  oblique  position  of  the  spi'ing ;  and  the  latter  peculiarity,  a 
smaller-sized  pad,  is  a  positive  disadvantage,  by  tending  to  bury  itself 
and  thus  enlarge  the  intei-nal  ring.  (4.)  The  Mac-Main  truss  is  a 
lever-truss,  and  Bigg's  triple  lever-truss,  another  of  the  same  kind  of 
instrument ;  inguinal  lever-trusses.     The  former  consists  of  a  padded 

Fig.  890. 


leather  pelvic  band  and  a  large  oval  pad.  But  the  pad  is  stuffed  with 
floss  silk,  in  the  midst  of  which  a  small  metal  lever  is  placed.  A  thigh- 
strap  is  attached  by  one  extremity  to  this  lever,  and  controls  its  action 
when  the  truss  is  in  use.     The  advantage  of  this  instrument  is  its 
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flexibility,  whereby  it  can  be  worn  when  necessary  to  control  a  hernia 
in  the  night  as  well  as  in  the  day ;  but,  as  the  sitting  posture  loosens 
the  spring  by  diminishing  the  tension  of  the  under-strap,  the  support 
of  this  truss  is  insecure  except  during  perfect  rest.  Bigg's  triple 
lever-truss  brings  three  lines  of  force  to  bear  on  the  hernial  ring ;  it 
is  thus  specially  fitted  for  exceptional  cases  of  inguinal  hernia,  which 
cannot  be  controlled  or  supported  by  previously  described  trusses. 

The  ^o?-ses^oe-pad,  devised  by  Mr.  John  Wood  (Fig.  890),  affords 
a  very  efficient  support  for  oblique  inguinal  hernia ;  and  the  rwgr-pad 
(Fig.  891)  is  well  adapted  for  the  direct  form  of  hernia.  Both  the 
trusses,  thus  fitted,  are  made  by  Messrs.  Matthews. 

Scrotal  hernia  Truss  has  two  peculiarities  of  construction.  It  is 
formed  of  a  padded  pelvic  spring,  as  in  other  trasses,  but  the  pad, 


Fig.  891. 


Fig.  892. 


instead  of  being  pear-shaped  or  oval,  is  fusi- 

form;  and  the  lower  prolong'ation  is  attached 

to   a  perineal   strap    (Fig.   892).     This  strap 

being  carried  round  the  posterior  part  of  the 

thigh  opposite  to  the  rupture,  and  fastened  to 

the  pelvic  spring,  keeps  the  pad  firmly  fixed 

along  the  whole  length  of  the  inguinal  canal ; 

and  guards  also  the  external  aperture.     Thus,  then,  both  the  inguinal 

protrusion,  and  its  continuation  as  scrotal  hernia,  are  prevented. 

On  looking  at  the  various  forms  of  Truss  above  described,  it  will 
be  seen  that  they  differ  somewhat  in  the  pelvic  spring  having  a  trans- 
verse or  oblique  direction  ;  but  the  principal  peculiarity  of  each  consists 
in  the  pad — as  to  its  shape,  oval,  pyriform,  fusiform,  horseshoe,  or  I'ing  ; 
its  immobility,  by  a  ball-and-socket  joint  or  helical  spring;  and  its 
further  adaptation  by  padding.  In  regard  to  tbis  last  particular,  other 
pad-materials  may  also  be  mentioned — the  sand-ipsid,  and  the  inflated- 
pad,  with  air  or  water. 

Strangulated  Hernia. — The  operation  for  liberating  inguinal  hernia, 
at  the  seat  of  stricture,  and  then  returning  the  visceral  pi-otrusion,  is 
conducted  in  accordance  with  the  procedure  already  fully  described  in 
the  general  treatment  of  Hernia.  It  will  therefore  be  requisite  to 
notice  only  those  particulars  which  are  peculiar  to  the  inguinal 
operation. 

This  operative  procedure  may  be  described  as  follows  : — The  patient 
lying  on  his  back,  and  under  the  influence  of  chloroform,  and  the  parts 
having  been  shaved,  an  incision  is  made  in  the  course  of  the  neck  of 
the  tumour,  by  pinching  up  the  skin  transversely  about  opposite  the 
external  abdominal  ring,  and  transfixing  the  fold  (Fig.  893).     Any 
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Fig.  893. 


small  bleeding  arterial  vessel  had  better  be  secured  by  a  pinch  or  twist 
with  the  forceps,  so  as  not  to  obscure  the  dissection.  Then,  cautiously 
dividing  the  superficial  fascia  and  other  coverings,  by  using  the  scalpel 

•with  a  lateral,  scraping  action, 
or  even  more  cautiously,  by 
dividing  the  textures  succes- 
sively on  a  director,  the  sac  is 
soon  reached  below  the  ex- 
ternal ring,  or  above  that 
point, — on  thus  dividing  the 
tendinous  aponeurosis  of  the 
external  oblique.  Rarely,  the 
cord  lies  in  front  of  the  .sac  ; 
if  so,  it  must  be  drawn  to  one 
side,  out  of  the  way.  The  sac 
is  recognized  by  its  appear- 
ance :  thin  and  translucent, 
and  transmitting  the  colonr  of 
its  hernial  contents,  in  recent 
hernia ;  thick  and  opaque 
white,  in  old  hernia. 
The  seat  of  .stricture  is  then  sought  for,  as  it  maybe  found  perhaps 
external  to  the  sac ;  either  at  the  external  abdominal  ring,  the  border 
of  the  internal  oblique  muscle,  or,  most  frequently,  at  the  internal  ab- 
dominal ring,— in  oblique  hernia;  or  at  the  external  ring,  the  margin 
of  the  conjoined  tendon  when  ruptured,  or,  most  frequently,  at  the 
mouth  of  the  sac, — in  direct  hernia.  If  situated  at  either  of  the  more 
superficial  points,  with  regard  to  either  form  of  hernia,  the  stricture 
can  be  divided  external  to  the  sac;  and  then  sometimes  the  hernia 
becomes  reducible.  Otherwise,  the  seat  of  stricture  being  internal,  as 
it  usually  is,  or  if  the  symptoms  of  strangulation  have  been  persistent, 
the  sac  must  be  opened,  and  in  the  ordinary  manner.     By  carefully 

nipping  up  a  small  portion  with  the 
forceps,  and  using  the  knife  flatwise, 
a  small  button-hole  incision  is  made  ; 
this  aperture  is  then  enlarged  by 
slitting  the  sac  upwards  and  down- 
wards, cautiously,  on  a  broad  hernia- 
director,  and  with  a  probe-pointed 
bistoury.  If  the  director  be  elevated 
so  as  to  stretch  the  sac  over  it,  there 
will  be  scarcely  any  risk  of  wound- 
ing the  bowel,  which  might  other- 
wise overlap  the  instrument.  But  I 
generally  use  my  finger  as  a  director, 
in  this  and  other  operations  for 
hernia. 

The   seat    of    stricture    is    then 

sought  for  by  gently  examining  the 

visceral  contents  of  the  sac.    Situated 

commonly  at  the  neck  of  the   sac, 

the  stricture  must  be  divided  with  the  liernia-Tcnife,  protected  by  the 

finger  (Fig.  894).     The  direction  in  which  it  should  be  used  has  refer- 
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Fig.  895. 


ence  to  the  course  of  the  epigastric  artery.  In  oblique  hernia,  this 
vessel  lies  immediately  internal  to  the  mouth  of  the  sac ;  in  direct 
hernia,  it  courses  externally.  Consequently,  the  knife  should  be 
turned  away  in  the  opposite  direction,  respectively.  But,  owing  to 
the  dragging  pressure,  inwards,  of  an  old-standing  oblique  hernia,  it 
comes  to  stimulate  a  direct  hernia, — the  artery,  however,  still  being* 
internal.  Hence,  the  safest  direction  for  using  the  knife,  and  dividing 
the  stricture  in  either  form  of  inguinal  hernia,  is  neither  outwards  nor 
inwards,  but  directly  upwards.  This  should  be  observed  as  an  absolute 
rule,  and  it  is  the  injunction  of  Sir  A.  Cooper  and  Lawrence.  The 
remainder  of  the  operation,  as  to  the  reduction  of  intestine,  omentum, 
or  both,  and  the  management  of  any  adhesions,  must  be  conducted 
accoiTling  to  the  general  rules  already  given. 

This  operation  is  more  or  less  extensive,  in  proportion  to  the  com- 
pleteness or  incompleteness  of  the  hernia ;  as  scrotal,  or  a  bubonocele. 
In  rare  cases,  the  absence  of  a  sac  may  perplex  the  operator ;  as  in 
inguinal  hernia  of  the  ca3cum,  sigmoid  flexure  of  the  colon,  or  urinary 
bladder.  Reduction  cannot  perhaps  be  accomplished,  when  the  stric- 
ture is  divided,  and  the  protrusion  must  be  left  in  situ;  but  after- 
wards, it  has  sometimes  disappeared  spontaneously. 

In  the  female,  the  operation  is  precisely  the  same  ;  merely  substi- 
tuting the  round  ligament  for  the  spermatic  cord,  in  the  inguinal 
canal ;  and  the  labium  pudendi  for  the  scrotum,  in  scrotal  hernia. 

After  the  operation — whether  in  the  male  or  female — a  compress 
or  pad  of  lint  is  laid  upon  the  inguinal  canal, 
guarding  well  the  internal  ring,  and  retained  in 
position  by  a  spica-baudage  (Fig.  895)  ;  the 
thigh  being  slightly  flexed  on  the  abdomen,  to 
ease  the  bandage  if  necessary.  Eventually,  a 
proper  and  well-fitting  truss  must  be  worn. 

Successful  results  have  followed  the  opera- 
tion for  ordinary  strangulated  inguinal  hernia, 
at  a  very  early  period  of  life,  only  a  few  weeks 
or  months,  as  well  as  in  advanced  age.  Law- 
rence narrates  some  such  cases  in  his  well- 
known  work.  I  had  a  successful  case  of  opera- 
tion for  an  inguino-scrotal  hernia,  in  the  person 
of  a  child,  only  one  year  and  four  months  old. 
The  hernia  was  not  congenital,  and  the  symp- 
toms of  strangulation  were  well  marked.  Al- 
though the  recovery  from  operation  was  unin- 
terrupted, a  radical  cure  was  not  effected — the  protrusion  retumino" 
in  the  course  of  a  few  months. 

Congenital  Hernia  requires  a  special  adaptation  of  the  foregoing 
treatment,  and  principally  with  refei^ence  to  the  situation  of  the 
testicle, — as  found  in  the  scrotum,  or  above  the  external  abdominal 
ring,  and  perhaps  in  the  abdomen.  When,  as  usual,  the  testicle  has 
descended  into  the  scrotum,  the  hernia  may  be  reduced,  and  a  truss 
applied  ;  which  should  be  worn  for  a  considerable  period,  not  less  than 
two  years,  in  the  hope  of  inducing  adhesion  of  the  neck  in  the  inguinal 
canal,  and  thus  a  permanent  radical  cure.  Children,  who  are  naturally 
restless,  and  in  whom  the  hernial  parts  are  small,  may  generally  be 
fitted  more  conveniently  and  precisely,  with  an  air-pad  truss.     When 
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the  testicle  has  not  descended,  the  hernia  must  be  returned  as  often 
as  it  conies  down  ;  but  no  truss  should  be  worn,  lest  it  close  the  vaginal 
sheath  of  peritoneum  and  so  preclude  the  descent  of  the  testis. 

The  radical  cure  of  congenital  hernia,  by  operation,  has  proved 
successful.  This  seems  to  be  the  onhj  form  of  inguinal  hernia  in  which 
Mr.  Birkett  considers  an  operation  for  radical  cure  to  be  applicable, 
and  that  all  other  kinds  should  be  rejected  as  unsuitable.  He  alleges 
as  the  reason  for  this  exclusive  selection,  the  insufficiency  of  evidence 
to  show  that  an  acquired  hernial  sac  ever  becomes  obliterated  by  any 
process  of  natural  cure,  excepting  in  very  rare  cases;  and  that  the 
principle  of  the  radical  cure  of  hernia,  by  surgical  interference,  should 
be,  and  is  in  fact,  an  imitation  of  some  such  natural  mode  of  cure.  It 
is  unnecessary  to  raise  this  question  further ;  suffice  it  to  say  that  the 
results  of  the  operation  for  radical  cure — excision  of  the  sac,  with 
suture-closing  of  the  abdominal  ring — especially,  are  such  as  to  amply 
justify  a  more  extended  recourse  to  this  practice  in  inguinal  hernia — 
whether  congenital  or  ordinary  hernia. 

Strangulated  congenital  hernia  will  require  an  operation  for  its 
relief;  and  the  urgency  is  greater  even  than  in  strangulation  of  ordinary 
oblique  inguinal  hernia,  owing  to  the  tighter  constriction  of  the  narrow 
neck,  especially  in  adults.  Attempts  at  reduction  by  taxis,  therefore, 
should  not  be  long  continued,  a  few  hours  only  being  sufficient  to 
induce  strangulation  and  gangrene.  The  peculiarities  met  with  in  the 
operation  are :  that  the  stricture  is  almost  always  situated  in  the  neck 
of  the  sac,  which  must  be  opened  to  divide  it — and  thus  the  extra- 
peritoneal mode  of  operation  is  ineligible ;  the  narrow  neck  of  peri- 
toneum must  always  be  divided  in  its  entire  length,  from  the  external 
to  the  internal  abdominal  ring;  the  sac  is  the  tunica  vaginalis;  it 
frequently  contains  a  large  quantity  of  serous  fluid,  clear  or  dark 
coloured,  and  the  testicle  at  the  bottom  of  the  sac  is  in  contact  with 
the  visceral  protrusion,  which  may  be  both  intestine  and  omentum, 
adherent  frequently  to  the  testis.  Lastly,  division  of  the  stricture 
may  always  be  directed  upwards  and  outwards  with  safety  ;  the  hernia 
necessarily  being  oblique,  and  lying  therefore  external  to  the  epigastric 
artery.  J/^e?-- treatment  may  present  some  difficulty  in  bhe  application 
of  a  compress  and  bandage,  owing  perhaps  to  the  situation  of  the 
testis — when  undescended.  If  this  organ  be  in  the  abdomen,  pressure 
must  not  be  continued  to  obliterate  the  peritoneal  communication ;  if 
it  lies  in  the  inguinal  canal,  it  can  perhaps  be  drawn  down  a  little  so 
as  to  apply  the  pad  over  the  inner  abdominal  orifice.  This  operation 
is  more  fatal  in  its  results  than  those  of  ordinary  inguinal  hernia.  In 
eight  cases  by  Professor  Spence,  there  were  four  deaths. 

In  the  female,  the  operation  is  precisely  similar  ;  the  hernial  descent 
taking  place  in  the  analogous  vaginal  process  of  peritoneum,  known  as 
the  canal  of  Nuck,  w^hich  ensheaths  the  round  ligament  of  the  uterus, 
as  it  passes  down  within  the  inguinal  canal. 

Encysted  hernia. — The  operation  presents  the  peculiarity  of  a  double 
sac;  an  anterior  one,  the  tunica  vaginalis,  enveloping  the  true  perito- 
neal hernial  sac.  (  See  Fig.  885.)  The  former,  therefore,  is  first  opened, 
exposing  a  serous  cavity,  but  no  hernial  contents  ;  behind  lies  the 
hernial  sac,  invested  externally  by  the  glistening  surface  of  the  opened 
tunica  vaginalis,  the  conjoined  surfaces  forming  a  double  serous  layer; 
the  hernial  tumour,  with   the  testis   attached   below,  is  remarkably 


RADICAL    CUEE    OF    INGUINAL    HERNIA.  623 

movable,  and  readily  tumbles  out  througb  the  aperture  in  the  tunica 
vaginalis,  as  a  pyriform  mass,  suspended  only  by  its  attachment  to  the 
margin  of  the  external  abdominal  ring.  Proceeding  with  the  opera- 
tion, the  double  serous  layer  is  divided,  thus  opening  the  hernial  sac  ; 
which  contains,  as  in  other  hernite,  intestine,  omentum,  or  both.  The 
stricture  will  usually  be  found  at  the  neck  of  the  sac  ;  this  is  divided, 
and  the  operation  completed  by  reducing  the  protrusion. 

Radical  Cure. — The  ancient,  or  even  some  of  the  more  modern 
methods  of  procedure,  for  the  radical  cure  of  inguinal  hernia,  do  not 
merit  any  particular  notice.  Such  were  the  applications  of  various 
ointments,  plasters,  the  actual  cautery,  caustics  ;  royal  stitch,  punctum 
aureum ;  and  obliteration  of  the  neck  of  the  sac  by  the  pressure  of  a 
strong  tight  truss,  as  recommended  by  Richter  and  L'Estrange.  The 
modern  operations  are  those  of  Schuh,  Rigg,  Belmas,  Velpeau,  Pan- 
coast,  Bonnet,  Gerdy  and  Signoroni,  Wurtzer,  and  John  Wood  of 
King's  College  Hospital.  Of  these  operations  it  will  suffice  to  describe 
more  particularly  those  of  the  last  three  named  authorities  ;  and  other 
methods  which  have  more  recently  attracted  attention  ;  closing  the 
neck  of  the  sac  by  suture,  or  ligaturing  the  neck  and  excision  of  the 
sac,  with  closure  of  the  abdominal  ring  by  suture. 

The  former  operations  may  be  classed  under  two  heads.  First — 
those  which  deal  with  the  interior  of  the  sac  only,  with  the  view  of 
causing  adhesion  of  its  opposed  sui-faces  to  each  other ;  upon  the  prin- 
ciple of  the  radical  cure  of  hydrocele.  This  has  been  attempted  in 
various  ways — namely,  by  a  simple  seton  of  threads,  candle-wick,  or 
sponge,  passed  through  the  sac  by  a  needle  or  other  instrument.  Such 
are,  briefly,  the  methods  practised  by  Schuh  of  Vienna,  and  Rigg  of 
New  York.  Belmas  of  Paris  passed  into  the  interior  of  the  sac  a  bag 
of  goldbeater's  skin,  which  was  then  distended  with  jelly  to  induce 
irritation  of  the  sac.  Velpeau  in  Paris,  and  Pancoast  in  New  York, 
injected  into  the  sac  a  solution  of  tincture  of  iodine  or  cantharides. 

Assuming  that  these  methods  of  obliterating  the  sac  are  without 
peril  to  the  life  of  the  patient — which  for  many  of  them  is  a  very 
liberal  concession  indeed — a  simple  adhesion  of  the  surfaces  of  the  sac 
itself  will  not  prevent  the  formation  of  another  sac  from  the  abundant 
and  loose  peritoneum  of  the  internal  opening ;  the  real,  effective 
boundaries  of  the  inguinal  canal  and  rings  being-  left  as  patulous  as 
before.  This  was  long  ago  pointed  out  by  Lawi-ence  in  his  able 
treatise  on  Ruptures.  With  this  class  may  be  associated  the  operative 
procedure  of  Bonnet  of  Lyons,  which  consists  in  passing  needles  across 
the  sac  and  its  coverings  ;  thus  pinching  them  up,  as  they  emerge  from 
the  superficial  ring.  The  anterior  part  only  of  the  sac,  and  below  the 
inguinal  canal,  is  regarded  in  this  procedure ;  leaving  the  upper  and 
posterior  portions,  and  the  tendinous  boundaries,  unaffected.  The 
result  is  the  temporary  retention  of  the  hernia  in  the  canal,  and  an 
ultimate  return  to  its  former  condition  ;  with  the  further  disadvantage 
of  a  constriction  or  incomplete  adhesion,  opposite  the  point  operated 
on,  which  increases  the  liability  of  strangulation.  The  ultimate 
condition  of  the  parts  was  invariably  unsatisfactory. 

The  second  class  of  operations  are  based  upon  a  different  principle— 
invagination  of  the  skin  and  fascia  of  the  scrotum,  so  as  to  form  a  ping 
up  the  hernial  canal. 

Gerdy' s  method. — The  skin  of  the  scrotum,  containing  some  portion 
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of  the  fundus  of  the  hernial  sac,  is  pushed  up  into  the  superScial  ring 
upon  the  finger  of  the  operator.  A  curved  needle,  armed  with  strong 
ligature  thread,  is  then  carried  along  the  finger,  and  thrust  through  to 
the  surface  of  the  groin  on  each  side  of  the  point  of  the  finger.  The 
ligature  is  then  tied  up,  so  as  to  hold  the  invaginated  sac  and  skin  in 
their  new  position,  till  adhesion  has  taken  place  in  the  interior  of  the 
canal.  Sigrioroni  used  a  piece  of  catheter  for  invaginating  ;  while 
Gerdy  attempted  further,  to  cause  adhesion  of  the  opposed  surfaces  of 
the  hollow  cone  of  skin  by  removal  of  the  cuticle  by  caustic  ammonia, 
and  by  placing  sutures  at  the  mouth  of  invagination — a  proceeding 
which  is  usually  futile. 

Wurtzei-'s  metliod. — In  this  modification  of  the  operation  by  invagi- 
nation, the  forefinger  is  first  introduced  to  push  up  the  integuments 
and  fundus  of  the  sac  through  the  external  abdominal  ring  and  in- 
guinal canal,  as  high  as  the  internal  ring ;  a  hollow  boxwood  plug  is 
then  introduced,  as  the  finger  is  withdrawn,  and  a  long  flexible  needle 
passed  along  its  interior  is  thrust  through  the  invaginated  skin  and 
sac,  thence  outwards  through  the  anterior  wall  of  the  inguinal  canal. 
A  grooved  piece  of  wood  is  then  laid  over  that  part,  and  held  in 
position  by  the  pi'ojecting  point  of  the  needle  at  its  extremity,  while 
the  lower  end  is  fixed  by  a  screw  to  the  plug,  so  as  to  compress  the 
invaginated  integument  and  sac.  The  object  is  to  distend  the  inguinal 
canal  and  rings  by  the  plug,  and  to  compress  by  the  screw ;  thus  to 
induce  adhesive  inflammation  between  the  opposed  surfaces  of  the 
invaginated  integument  and  sac  up  to  its  mouth.  In  this  way,  by  pre- 
venting the  unfolding  of  these  parts,  a  permanently  inverted  cone  may 
result,  closing  up  the  hernial  canal.  Hence  the  plug  is  retained  for  an 
apparently  sufficient  period  for  this  purpose,  usually  about  seven  days. 
.This  procedure,  originating  with  Wurtzer  of  Bonn  in  1838,  followed 
by  Rothemund  in  Munich,  and  Sigmund  in  Vienna,  was  introduced 
into  this  country  by  Mr.  Spencer  Wells  in  1854,  and  subsequently 
advocated  by  liedfern  Davies  and  others.  Mr.  Davies  suggested  that 
the  plug  should  be  made  to  expand  like  a  glove-stretcher,  so  that  it 
may  fill  out  the  internal  ring. 

The  failure  of  all  these  operations  is  not  due  to  peritonitis  ;  when  a 
fatal  result  has  ensued,  it  has  generally  been  owing  to  suppuration  and 
the  burrowing  of  matter  between  the  abdominal  layers,  and  sometimes 
consequent  on  pytemia.  But  either  mode  of  operation  by  invagination 
commonly  proves  ineffectual  for  a  complete  and  pemianent  cure.  In 
Gerdy's  thirty-six  cases,  most,  if  not  all,  had  a  relapse  of  the  hernia. 
Wurtzer's  method  seems  to  have  been,  from  Mr.  Wood's  inquiries, 
entirely  unsatisfactory  in  its  results.  With  very  few  exceptions,  the 
rupture  re-descended  soon  after  the  plug  was  withdrawn,  or  whenever 
the  constant  use  of  a  truss  was  discontinued.  A  very  general  impres- 
sion— he  adds — prevails  among  Surgeons,  in  this  country,  in  France, 
Germany,  and  the  United  States,  that  none  of  the  foregoing  operations 
have  given  such  promise  of  satisfactory  results  as  to  bring  them  into 
general  use. 

WoocTs  operation. — The  novel  principle  originated  by  Mr.  Wood, 
for  the  radical  cure  of  inguinal  hernia,  consists  in  the  compression  and 
closure  of  the  tendinous  sides  of  the  hernial  canal  throughout  its 
entire  length ;  this  principle  prevailing  in  the  various  methods  proposed 
and  pi-actised  by  this  author.     Thus  characterized,  they  differ  entirely 
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both  from  the  older  and  more  modern  operations ;  all  of  which  either 
deal  with  the  sac  almost  solely,  or  rely  upon  the  principle  of  dilatation 
or  plugging  of  the  canal.  Moreover,  unlike  that  of  Schmucker, 
Langenbeck,  and  others.  Wood's  operation  is  of  an  entirely  subcu- 
taneous character.  The  sac,  if  punctured  at  all,  is  pierced  by  a  small 
and  valvular  opening  only,  and  remains  deep-seated  away  from  ex- 
posure. And  the  connections  between  the  sac  itself  and  the  layers  of 
deep-seated  tissues,  are  not  broken  down  or  interfered  with,  being 
traversed  only  by  the  needle  and  ligature. 

Instruments. — The  operation,  as  practised  by  Mr.  Wood, requires  cer  - 
tain  instruments  (Fig. 
896)  :  a,  a  small  fascia- 
knife  ;  h,  a  stout  un- 
yielding curved  needle 
mounted  in  a  strong 
handle ;  c,  guarded 
needle;  a  piece  of  stout 
copper  wire  silvered 
about  two  feet  long, 
or  a  stout  hempen 
thread  of  ,  sufficient 
length  well  waxed  and 
then  soaped ;  and  a 
compress  of  boxwood, 
glass,  or  porcelain, 
long  and  broad  enough 
to  cover  the  hernial 
canal.  Wire  is  usually 
selected,  and  the 
operation  is  performed  in  the  following  manner,  under  the  influence 
of  chloroform  to  relax  the  abdominal  muscles. 

The  patient  lying  recumbent  with  his  shoulders  well  raised,  and  the 
pu.bis  and  scrotum  cleanly  shaved,  the  Surgeon  will  find  it  most  con- 
venient to  stand  on  the  side  of  operation,  and  to  invaginate  with  the 
forefinger  of  the  right  hand  on  the  right  side,  and  vice  versa.  The 
hernia  having  been  carefully  and  completely  reduced,  an  assistant 
should  command  by  pressure  the  internal  ring,  if  there  be  any  tendency 
to  protrusion.  An  incision  is  then  made  with  the  tenotomy-knife, 
through  the  skin  of  the  scrotum,  over  the  fundus  of  the  sac,  and  in 
direction  obliquely  downwards  and  outwards  ;  the  length  of  this  scrotal 
incision  being  sufficient  to  easily  admit  the  point  of  the  forefinger  with 
the  needle.  If  the  hernia  be  a  bubonocele,  the  seat  of  the  scrotal 
incision  should  be  one  inch  and  a  half  below  the  spine  of  the  pubis. 
The  knife  is  next  turned  flatwise  between  the  skin  and  the  fascia,  and 
carried  subcutaneously  around  the  edges  of  the  incision,  so  as  to 
detach  the  one  from  the  other  over  an  area  of  at  least  two  inches  in 
diameter;  or  to  a  wider  extent  in  a  large  hernia.  I^ext,  the  knees  of 
the  patient  should  be  brought  together  and  bent  up  to  relax  the  in- 
guinal structures ;  the  operator's  forefinger  is  then  passed,  with  the 
nail  backwards,  into  the  scrotal  aperture,  and  made  to  invaginate  the 
detached  fascia  into  the  inguinal  canal,  invagination  being  commenced 
at  as  low  a  point  as  possible,  so  as  to  force  the  finger  as  much  as  may 
be  behind  the  hernial  sac  between  its  fundus  and  the  spermatic  cord, 
VOL.  II.  2   s 
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and  passed  tip  as  high  as  possible  in  the  canal  towards  the  internal 
abdominal  ring.  Hooking  the  finger  Avell  towards  the  surface,  the 
lower  border  of  the  internal  oblique  muscle  will  be  felt  raised  upon 
it,  and  more  distinctly  recognized  by  placing  the  other  hand  upon  the 

sin-face  of  the  groin.  By  directing  the 
finger  inwards,  the  conjoined  tendon, 
raised  with  tbe  muscle,  will  be  felt  at, 
the  thumb  side.  The  needle  unarmed, 
and  oiled,  is  then  passed  along  the 
same  side  of  the  finger,  and  pusbed 
through  the  tendon,  then  obliquely  up- 
wards and  inwards  through  the  in- 
teriial  pillar  of  the  external  ring,  till 
the  point  is  seen  to  raise  the  skin  of 
the  groin  ;  and  this  manoeuvre  should 
be  carefully  preceded  and  covered  by 
that  of  the  finger.  The  skin  is  drawn 
in  the  same  direction,  obliquely  up- 
wards and  inwards,  as  far  as  its  attach- 
ment will  allow,  and  the  point  of  the 
needle  made  to  emerge  (Fig.  897). 
One  end  of  the  wire  is  then  connected 
with  the  eye  of  the  needle,  and  the 
instrument  withdrawn  by  a  quick  jerk, 
carrying  the  wire  in  its  course  after  it,  out  through  the  scrotal  aper- 
ture, the  other  end  of  the  wire  projecting  through  the  puncture  above. 
Directing  the  invaginating  finger  behind  the  external  pillar  of  the  ring 
to  opposite  the  internal  ring,  as  close  as  possible  to  Poapart's  ligament, 
in  the  groove  between  the  spermatic  cord  and  the  ligament,  the  needle 
carrying  the  ligature  is  passed  along  the  curve 
of  the  finger,  and  pushed  through  the  aponeu- 
rosis of  the  external  oblique  at  the  above 
point,  when  the  skin  is  di-aAvn  upwards  and 
outwards  until  the  needle  can  be  brought 
through  the  puncture  before  made.  A  loop 
of  the  ligature  is  then  left  in  the  puncture, 
and  the  needle  withdrawn,  carrying  the  free 
end.  In  the  operation  as  more  recently  prac- 
tised by  Mr.  Wood,  the  needle  is  disengaged 
from  the  wire,  when  withdrawn  from  the 
scrotal  aperture — after  making  the  puncture 
through  the  conjoined  tendon ;  and  then  it  is 
passed  unarmed,  in  making  the  second  punc- 
ture, through  the  aponeurosis  of  the  external 
oblique  at  Poupart's  ligament.  The  opposite 
end  of  the  wire  there  projecting,  is  then  con- 
nected wdth  the  eye  of  the  needle,  and  drawn 
through  the  puncture  in  the  course  of  the 
needle,  out  through  the  scrotal  apertui'e ;  and  the  instrument  is  again 
disengaged. 

Thus,  two  ends  of  wire  emerge  together  from  the  lower  or  scrotal 
aperture,  after  ti'aversing  the  conjoined  tendon  and  internal  pillar 
on  the  inner  side,  and  Poupart's  ligament  at  the  outer  sidej   while 
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the  loop  connecting  them  emerges  at  the   upper   or   groin   aperture 
(Fig.  898). 

The  sac  of  the  hernia  and  investing  fascia  opposite  the  scrotal 
aperture,  is  then  pinched  up  between  the  finger  and  thumb,  and  tbe 
spermatic  cord  slipped  back,  as  in  the  operation  for  tjing  the  veins  in 
varicocele.  The  needle  is  then  passed  from  without  inwards  and  slightly 
upwards  in  the  direction  of  the  incision,  across  the  scrotum,  close  to 
and  in  front  of  the  spermatic  cord ;  the  needle  entering  and  emerging 
entirely  within  the  limit  of  the  scrotal  incision.  If,  however,  the  sliin 
be  accidentally  punctured,  the  incision  may  be  extended  to  meet  that 
point.  One  of  the  ends  of  wire,  the  inner  more  conveniently  for  the 
purpose  of  compression,  is  then  again  hooked  on  to  the  needle,  and 
drawn  with  it  across  the  cord  through  or  behind  the  sac,  traversing  the 
scrotal  fascia.  (See  Pig.  898.)  Then,  the  ends  of  the  wire  are  to  be 
drawn  upon,  until  the  loop  above  is  close  to  the  skin  ;  here  it  is  fixed 
by  the  finger  of  an  assistant,  while  the  Surgeon  twists  the  ends  round 
each  other,  giving  them  three  or  four  turns.  This  manoeuvre  twists 
the  enclosed  sac  and  fascia  which  are  held  between  the  ends  of  the 
wire.  Lastly,  the  loop)  is  drawn  steadily  upwards,  so  as  to  invaginate 
the  twisted  sac  and  scrotal  fascia  firmly  into  the  inguinal  canal,  up  to 
the  internal  abdominal  orifice.  The  loop  is  then,  in  its  turn,  t^visted 
well  down  into  the  upper  or  groin  aperture,  giving  it  the  same  number 
of  turns.  Certain  manipulations  will  enable  the  operator  to  determine 
whether  all  is  secure  ;  by  placing  his  forefinger  on  the  scrotal  aper- 
ture, he  niay  jiidge  whether  the  external  ring  is  closed  satisfactorily  by 
the  tightening  of  the  wire,  and  the  effect  of  traction  on  the  wire  upon 
the  posterior  wall  can  also  be  distinguished.  Grreat  care  should  also 
be  observed  that  the  scrotal  skin  is  not  drawn  upwards  between  the 
pillars  of  the  ring,  which  would  prevent  their 
direct  union.      The  projecting  ends  of  wire 

are  cut  off  by  pliers,  about  three  inches  fi'om  ^  , 

the  surface,  and  hooked  up  under  the  loop;  ;  ' 

both  forming  an  arch  over  the  intervening 
skin.  A  roller  is  then  lodged  beneath  the 
arch  (Fig.  899),  and  a  broad  spica-bandage 
applied  to  make  firm  compression  upon  the 
roller,  as  steadied  by  the  arch  of  wire. 

The  period  for  untwisting  the  wire  is 
about  the  eighth  or  tenth  day,  and  it  may  be 
removed  about  the  fourteenth,  or  as  late  as 
twenty-one  days  when  consolidation  takes 
place  slowly.  It  should  be  withdrawn  through 
the  upper  puncture,  thus  not  to  disengage 
the  invagination.  A  truss  must  be  worn 
eventually,  and  Mr.  Wood  recommends  the  horseshoe-pad  truss,  of 
sufficient  strength  to  support  but  not  to  compress,  with  a  pad  formed 
to  make  flat  pressure,  and  over  the  neighbouring  parts  as  well  as  the 
obliterated  canal.     Cases  have  been  treated  entirely  without  truss. 

The  results  of  this  operation  give  the  encouraging  proportion  of  65 
to  70  per  cent,  of  successful  cases;  without  reckonino-  doubtful  and 
imperfect  cases,  and  with  a  fair  allowance  for  imperfect  records  and 
future  casualties.  This  average  percentage  is  also  drawn  from  entirelv 
unselected  cases,  as  presented  ;  oblique  and  direct,  good  and  Lad,  many 
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of  them  of  a  very  ag'gi'avatcd  kind,  some  of  enormous  size,  and  treated 
by  operative  procedures  some  of  which  were  more  or  less  tentative. 
Mr.  Wood  has  performed  his  operation  310  times,  in  167  of  which  the 
result  was  verified,  viz.  119  cures  after  the  lapse  of  from  two  to 
tweutj-four  years  ;  in  the  remaining  48  the  ruptures  returned,  but  in 
no  case  to  the  same  extent  as  prior  to  the  operation  ;  in  133  cases  the 
patients  were  lost  sight  of;  three  deaths  occurred  in  the  first  100 
cases,  from  py£emia,  peritonitis,  and  erysipelas;  in  the  latter  210  cases 
there  was  no  death  and  no  bad  symptom  of  any  kind. 

Mr.  Spanton,  of  Stafford,  uses  a  sort  of  cork-screw,  instead  of 
wires,  to  secure  the  same  parts  in  position,  as  in  Wood's  operation. 
This  instrument  is  introduced  through  the  skin,  into  the  inguinal 
canal  above,  and  passed  downwards,  through  the  pillars  of  the  external 
ring,  and  including  the  (previously)  invaginated  sac ;  the  screw  being 
guided  in  its  course  by  the  forefinger,  passed  upwards  from  below,  and 
which  also  protects  the  cord.  The  screw,  thus  drawing  and  retaining 
tbe  parts  together,  is  left  in  position  for  a  few  days;  and  withdrawn 
when  sufficient  inflammatory  adhesion  has  been  induced  to  obliterate 
the  sac,  and  close  up  the  canal.  In  more  than  fifty  cases,  this  proce- 
dure has  been  unattended  with  any  accident,  and  produced  successful 
results. 

Stitching  up,  or  suturing,  the  neck  of  the  sac  with  antiseptic  cat- 
gut, fishing  gut,  or  carbolized  Chinese  silk,  is  another  method  of 
operation,  which  has  been  devised  for  the  purpose  of  effecting  occlu- 
sion. This  method  is  advocated  by  Annandale,  P.  H.  Watson,  Czerny, 
Corley  of  Dublin,  Rushton  Parker,  and  others ;  in  various  modifica- 
tions of  the  operation.  Banks,  of  Liverpool,  uses  silver  wdre  to  close 
the  abdominal  ring,  leaving'  the  sutures  in  the  wound  to  close  over, 
and  remain  imbedded  ;  but  this  suture  method,  in  his  hands  at  least, 
is  conjoined  with  excision  of  the  hernial  sac. 

The  conditions  of  hernige  —  including  irreducible  protrusions  — 
which  are  most  fitted  for  the  operation  of  radical  cure,  are  enumerated 
by  Mr.  Mitchell  Banks ;  and  the  practical  details  to  be  observed  are 
best  described  in  his  own  words  : — 

"  An  operation  should  be  recommended  (a)  in  children  only  when 
it  is  impossible  to  get  the  parents  to  pay  any  attention  to  the  com- 
plaint— in  short,  in  the  children  of  the  poor  and  ignorant ;  (6)  in 
small  femoral  hernise  composed  of  irreducible  omentum,  always ;  (c) 
in  inguinal  hernise  incapable  of  support  by  reason  of  the  presence  of 
adherent  omentum,  always ;  (cZ)  in  all  hernias  whose  great  size  renders 
support  by  a  truss  impossible.  Ventral  and  omental  ruptures  come 
in  the  same  category  as  (c)  and  {d). 

"Points  in  the  operation. — Before  every  operation  for  femoral  or 
inguinal  hernia  it  is  of  the  greatest  importance  that  the  pubes,  scrotum, 
and  the  inner  side  of  the  thighs  should  be  shaved,  and  carefully  dis- 
infected by  repeated  washings  with  carbolized  water.  Unless  this  is 
done  thoroughly,  any  attempt  at  carrying  out  antiseptics,  properly  so 
called,  must  end  in  failure.  During  the  process  of  cutting  down  upon 
the  sac,  the  very  minutest  vessels  should  be  tied,  and  this  should  be 
most  carefully  done  during  the  whole  operation,  so  that,  when  the  sac 
comes  to  be  opened,  no  blood  may  flow  into  the  peritoneal  cavity.  The 
great  mistake  in  one's  first  operations  is  in  thinking  that  the  sac  has 
been  reached  long  before  it  has.     In  this  way  two  or  three  extensive 
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strippings  are  often  made,  and  then,  after  all,  another  layer  or  two  are 
found.  Bj  these  strippings  the  cellular  tissue  is  torn  up,  as  a  result 
of  which  troublesome  sloughing  and  suppuration  are  apt  to  occur. 
At  its  lowest  part  the  sac  is  always  more  or  less  adherent  to  the  tunica 
vaginalis  in  inguinal  hernia,  and  at  that  point  requires  very  careful 
separation,  otherwise  the  tunica  and  its  contained  testicle  are  apt  to 
be  pulled  bodily  out  of  the  scrotum.  No  very  serious  harm  results 
from  this,  even  when  it  does  happen,  but  it  tends  to  that  tearing  up 
of  the  scrotal  tissues  which  has  just  been  deprecated.  As  regards  the 
structures  of  the  cord,  the  only  one  about  which  there  need  be  any 
anxiety  is  the  vas  deferens.  Yery  early  on  in  the  process  of  clearing 
the  sac  it  ought  to  be  found,  and  kept  carefully  in  view  during  the 
whole  operation.  As  for  injury  to  the  vessels  or  other  constituents  of 
the  cord,  this  does  not  seem  to  affect  the  testicle  at  all.  In  the  case 
of  congenital  inguinal  hernise,  there  is  always  miich  more  difficulty  in 
separating  the  cord  than  in  any  other  form,  and  in  young  children,  in 
whom  the  peritoneal  tube  is  very  thin,  it  is  most  difficult.  In  con- 
genital hernige  it  is  necessary  to  divide  the  tube  a  little  way  above  the 
testicle,  so  as  to  make  a  tunica  vaginalis,  which  ought  to  be  stitched 
up  with  fine  catgut.  The  rest  of  the  tube  is  then  stripped  up  to  the 
ring,  and  tied  and  cut  off  in  the  usual  manner. 

"  The  treatment  of  omentum  contained  in  the  sac. — When  the  sac 
has  been  dissected  out,  and  the  contained  bowel  pushed  up  into  the 
abdomen,  there  is  often  a  strong  temptation  to  ligature  it  at  once 
without  opening  it.  I  do  not  consider  this  a  prudent  thing.  I  think 
the  sac  should  always  be  opened  and  examined,  because,  although  one 
m.ay  feel  absolutely  certain  that  no  bowel  remains,  there  is  often  a  very 
thin  slip  or  fag  end  of  flattened  omentum  lying  just  outside  the  ring, 
and  adherent  around  the  neck  of  the  sac.  Now  if  this  be  cut  across 
with  the  sac,  its  inner  end  still  remains  attached  to  the  abdominal  wall 
opposite  the  internal  ing'uinal  aperture  and  acts  as  a  pioneer  for  more 
omentum  and  for  bowel  to  come  down.  Concerning  the  removal  of 
omentum,  whether  adherent  or  not,  not  the  slightest  dread  need  be 
entertained  of  cutting  away  any  amount  of  it. 

"  Removing  the  sac  and  stitching  the  ring  pillars. — The  sac  having 
been  thoroughly  separated  and  opened,  and  its  contents  having  been 
disposed  of,  it  should  be  well  pulled  down  and  tied  as  high  up  as 
possible,  whether  at  the  femoral  or  at  the  inguinal  apertures.  The 
great  object  of  the  whole  proceeding  is  to  restore  a  uniform  surface 
to  the  peritoneal  wall,  and  hence  the  higher  up  the  sac  is  tied  the 
better  is  the  chance  of  this  being  permanent.  When  this  operation 
was  6rst  undertaken,  the  theoretical  critic  at  once  started  the  objection 
that  as  the  peritoneum  was  an  eminently  elastic  membrane,  you  might 
take  away  the  sac  as  cleanly  as  it  was  possible  to  do,  but  the  distensile 
membrane  would  be  immediately  pushed  out  into  another  sac  opposite 
the  weak  aperture.  As  a  matter  of  fact  this  is  not  so,  but  apart  from 
that  the  reasoning  was  not  quite  correct.  The  movement  of  the  bowels 
over  the  front  of  the  abdominal  wall  is,  so  to  speak,  a  liquid  movement. 
It  is  the  searching  sweep  of  a  great  wave  slowly  rushing  up  the  face 
of  a  breakwater.  If  the  breakwater  can  only  preserve  a  smooth  sur- 
face, with  every  joint  well  cemented,  then  it  will  stand,  although  there 
may  be  more  than  one  weak  place  in  its  backing.  But  the  moment 
the  surface  gives  way  at  any  point,  there  the  water  persistently  presses 
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in  and  in  till  the  stones  around  are  undermined  and  a  breach  is  made. 
Clearly,  then,  however  we  may  strengthen  our  buhvai'k  behind  by 
stitching  up  the  ring  and  applying  a  truss,  the  first  thing  to  do  is  to 
keep  its  water  sui'face — its  peritoneal  surface — free  from  any  inviting 
pouch  or  depression.  Indeed,  in  the  case  of  femoral,  umbilical,  or 
venti-al  ruptures  this  is  all  we  can  do. 

"  Turning  to  the  pillars  of  the  ring,  I  employ  two,  three,  or  four 
silver- wii'e  sutures  to  pull  them  together,  insei-ted  with  a  curved  needle 
in  a  handle.  Room  must,  of  course,  be  left  at  the  lower  part  of  the  ring 
for  the  spermatic  cord  to  pass  through.  The  wire  should  be  thick — 
so  thick  that  a  single  knot  on  it  will  suffice  to  make  it  hold  without 
any  second  knot  or  without  twisting.  Then  it  should  be  cut  very 
close  to  the  knot,  so  as  to  leave  no  sharp  projecting  ends.  In  the  few 
instances  where  I  have  seen  a  wire  suture  work  its  way  out,  this  point 
had  not  been  attended  to,  and  its  sharp  ends  had  irritated  the  tissues 
till  they  ejected  it.  With  the  ends  cut  close  ofi^,  it  is  simply  a  minute 
circle  of  silver,  than  which  there  is  nothing  less  irritating.  I  adhere 
to  the  silver  suture  and  strougly  recommend  its  use  for  the  one  reason 
that  its  hold  is  certain  and  enduring  beyond  that  of  any  other  suture, 
while  it  is  as  harmless  as  any.  Of  course,  the  theorist,  who  wants  to 
use  the  latest  novelty  in  sutures,  has  his  cut-and-dried  objections  to 
the  somewhat  old-fashioned  wire.  It  rmist  be  clumsy  and  cumber- 
some ;  and  it  must  come  out ;  and  it  oirtist  do  this  and  the  other.  The 
simple  ans^ver  is,  it  doesn't.  It  quietly  imbeds  itself  and  is  no  more 
seen,  except  in  the  rarest  instances,  where  a  great  deal  of  suppuration 
has  taken  place. 

"  Inguinal  liernice  with  undescended  testicle. — In  those  cases  where 
the  radical  cure  is  undertaken  for  herniae  coming  down  behind  an  un- 
descended testicle,  the  latter  ought  always  to  be  removed.  Such  a 
testicle  may  almost  always  be  considered  to  be  practically  a  useless 
organ.  It  will  neither  go  up  nor  down,  and  remains  just  outside  the 
ring,  effectually  preventing  the  efiicient  action  of  a  truss.  I  have 
done  this  in  two  cases,  and  as  the  removal  of  the  testicle  and  cord 
leaves  nothing  to  come  through  the  ring  and  so  keep  it  patent,  a  really 
perfect  cure,  without  the  necessity  of  wearing  a  truss,  may  be  expected 
in  such  cases.  The  two  patients  upon  whom  I  performed  this  opera- 
tion were  both  young  sailors,  and  their  testimony  was  almost  identical. 
They  each,  had  an  undescended  testicle  lying  in  the  ring ;  they  each 
fell  a  distance  of  some  feet,  giving  themselves  a  considerable  shock, 
and  in  each  instance  the  testicle  bolted  down,  followed  by  a  knuckle 
of  intestine.  Great  pain  -svith  symptoms  of  shock  and  strangulation 
followed.  The  bowel  being  reduced,  the  sac,  testicle,  and  cord  were 
removed  as  far  up  as  possible,  and  the  pillars  drawn  together  in  all 
their  extent.  I  saw  both  men  more  than  three  years  after  the  opera- 
tions. One  was  working  as  a  fireman  on  board  a  steamer,  and  the 
other  was  a  quarter-master ;  both  most  laborious  occupations.  They 
wore  no  trusses  and  had  not  a  trace  of  impulse  on  coughing,  the  rings 
feeling  as  firm  as  any  other  part  of  the  abdomen. 

"  The  application  of  the  radical  cure  to  cases  of  strangulated  hernice. 
—As  regards  the  appHcation  of  the  radical  cure  to  cases  of  strangu- 
lated hernia,  it  is  certain  that  in  due  time  it  will  come  to  be  considered 
as  a  necessary  part  of  the  operation,  wherever  sufficient  help  is  obtain- 
able.    But  there  is  no  doubt  that  in  the  case  of  a  larg-e  inguinal  or 
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umbilical  hernia  the  stripping  of  the  sac  and  all  the  subsequent  details 
of  the  radical  cure  involve  a  great  amount  of  operative  work,  as  com- 
pared with  the  simple  process  of  opening  the  sac  and  returning  the 
gut.  Many  a  country  Surgeon  does  herniotomy  over  and  over  again 
during  the  middle  of  the  night,  with  a  single  assistant,  perhaps,  and 
with  the  light  of  a  couple  of  candles.  Under  such  circumstances  ifc 
cannot  be  expected  that  he  should  undertake  an  elaborate  operation. 
But  in  hospital  practice,  or  where  there  is  plenty  of  assistance,  the 
radical  cure  should  always  be  undertaken,  because,  in  addition  to  pre- 
venting further  descent  of  the  bowel,  it  rendei-s  herniotomy  infinitely 
less  dangerous." 

Mr.  Bank's  experience  of  the  operation  for  radical  cure  comprises 
"  twenty-five  cases  of  inguinal,  seven  cases  of  femoral,  two  cases  of 
umbilical,  and  three  cases  of  ventral  hernia ;  as  well  as  on  thirteen 
cases  of  strangulated  inguinal,  eleven  cases  of  strangulated  femoral,  and 
two  cases  of  strangulated  umbilical  hernia.  In  all,  sixty-three  cases  of 
every  kind,  ranging  from  the  simplest  possible  variety,  to  some  that 
may  almost  be  termed  gigantic.  As  regards  the  cases  of  strangulated 
hernia,  the  application  of  the  radical  cure  being  merely  an  accessory, 
it  must  of  course  be  admitted  that  we  do  not  derive  from  them  any 
information  as  regards  the  safety  of  the  operation,  but,  on  the  other 
hand,  we  obtain  the  same  information  as  to  its  subsequent  utility  that 
we  gain  from  cases  primarily  operated  upon  for  radical  cure." 

Irreducible  hernia. — Inguino-scrotal  hernia,  when  irreducible,  often 
attains  a  large  size.  It  must  be  supported  in  a  bag-truss,  and  thus  also 
somewhat  protected  from  injury. 

Femoral  or  Crural  Hernia. — Course. — This  form  of  hernial  pro- 
trusion descends  vertically  below  Foupart's  ligament,  through  the 
ci'ural  ring  and  canal ;  lying  in  the  sheath  of  the  femoral  vessels, 
internal  to  the  femoral  vein.  Emerging  from  beneath  the  sharp  upper 
margin  of  the  saphenous  opening  in  the  fascia  lata — that  portion 
known  as  the  upper  cornu,  or  the  femoral  ligament,  of  the  falciform 
border  or  process  of  Burns — the  hernia  comes  forward,  in  front,  through 
the  opening,  and  then  turns  upon  itself  abruptly,  upwards,  towards 
Poupart's  ligament, — thus  overlaying  the  portion  in  the  crural  canal ; 
so  that  the  upper  cornu  of  the  falciform  border  and  the  crural  sheath 
intervene  between  the  superficial  and  deep  portions  of  the  hernial  pro- 
trusion. This  curved  course  of  femoral  hernia  is  veiy  important  in 
relation  to  the  direction  of  pressure  necessary  for  reduction  ;  it  being 
requisite  that  the  protrusion  should  be  made  to  retrace  its  course, 
downwards,  backwards,  and  upwards. 

Anatomical  Coverings,  and  Relations. — The  layers  of  different  tex- 
tures which  femoral  hernia  receives,  successively,  in  its  course  from  the 
crural  ring,  externally,  are  as  follows  : — peritoneal  pouch  forming  the 
sac,  sub-serous  cellular  tissue  or  septum  crurale  over  the  opening  of 
the  crural  ring,  fascia  transversalis  forming  the  anterior  portion  of 
the  femoral  sheath, — which  with  the  septum  crurale  constitutes  the 
fascia  propria  of  Sir  A.  Cooper  (Fig.  900)  ;  and  over  the  saphenous 
opening,  the  cribriform  fascia  or  deep  layer  of  the  superficial  fascia, 
with  the  superficial  layer  of  this  fascia  containing  fat,  and  then  the 
skin. 

These  anatomical  coverings  are  interesting  in  their  relation  to  the 
development  of  femoral  hernia;  but,  as  in  other  forms  of  Hernia,  the 
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Fig.  900.* 


coverings  become  so  altered  and  amalgamated  as  to  lose  their  im- 
portance surgically.  To  persons  who  are  fond  of  enumerating  hernial 
coverings,  it  may  be  observed  that  the  investments  of  femoral  hernia 

are  essentially  the  same  as  those  of  inguinal 
hernia,  less  two  :  the  intercolumnar  fascia 
and  the  cremasteric  fascia,  in  oblique  in- 
guinal ;  the  intercolumnar  and  the  con- 
joined tendon,  in  direct  inguinal  hernia. 
While,  therefore,  either  form  of  inguinal 
hernia  has  seven  anatomical  coverings, 
femoral  hernia  has  only  five ;  although 
these  may  be  subdivided  anatomically,  as 
if  to  show  their  pathological  and  surgical 
insignificance. 

The  relations  of  feraoral  hernia  to  sur- 
rounding parts  are  far  more  important. 
The  crural  ring,  an  aperture  of  oval  shape, 
and  about  half  an  inch  wide,  is  bounded — 
internally,  by  the  base  of  Gimbernat's  liga- 
ment and  the  margin  of  the  conjoined 
tendon  behind  it ;  anteriorly,  by  Poupart's  ligament  with  the  curved 
band  of  the  deep  crural  arch,  the  spermatic  cord,  or  the  round  liga- 
ment in  the  female,  lying  above  Poupart's  ligament ;  externally,  by 
the  femoral  vein  with  the  innermost  septum  of  the  crural  sheath ; 
posteriorly,  by  the  pubes,  its  horizontal  ramus,  covered  by  the  fascia 
lata, — its  pubic  poi'tion  being  prolonged  over 
the  pectineus  muscle  up  to  the  pectineal  line 
of  that  bone.  The  position  of  vessels  around 
the  crural  ring  is  specially  important  with 
reference  to  the  direction  in  which  the  stric- 
ture of  femoral  hernia  at  that  aperture  may 
be  most  safely  divided.  Commonly,  the  ring 
is  partially  surrounded  by  vessels  ;  on  the 
outer  side,  by  the  femoral  vein,  and  at  the 
upper  angle  by  the  epigastric  artery;  an- 
teriorly, the  pubic  branch  of  the  epigastric 
runs  to  the  back  of  the  pubes,  and  more 
removed  from  the  aperture  lie  the  spermatic  vessels  of  the  cord. 
Thus,  then,  the  ring  is  encircled  by  vessels,  excepting  internally  and 
posteriorly.  An  abnormal  origin  of  the  obturator  artery  may,  howevei-, 
give  an  additional  vascular  relation  to  the  ring.    Sometimes  this  artery 


Fig.  901.t 


*  Roy.  Coll.  Snrg.  Mus.,  1345.  Large  femoral  hernia,  in  the  male;  showing  the 
fascia  propria.  On  the  inner  side  of  the  sac,  the  siaerinatic  cord  is  pushed  inwards  ; 
externally,  the  sac  overlaps  the  femoral  vessels,  and  extends  to  within  half  an  inch 
of  the  anterior  crural  nerve.  The  sac  contained  part  of  the  right  colon,  adherent, 
but  not  strangulated.  In  the  preparation,  posteriorly,  the  epigastric  artery  is 
shovm,  running  tortuously  from  the  upper  border  of  the  sac.     (Howship.) 

t  Eoy.  Coll.  Surg.  IVfus.,  1348.  Femoral  hernia  ;  showing  the  obturator  arising 
by  a  common  trunk  with  the  epigastric  artery,  and  the  obturator  passing  over  and 
round  the  inner  side  of  the  neck  of  the  sac.  The  length  of  the  comraon  trunk  is 
about  eight  lines.     (Liston.) 

The  same  irregular  course  of  the  obturator  artery  (in  common  origin  with  the 
epigastric)  exists  on  both  sides,  in  the  preparation  of  a  double  femoral  hernia.  (St. 
Bartholomew's  Hosp.  Mus.,  17,  69.) 
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arises  from,  or  with,  the  (deep)  epigastric,  and  in  its  course  to  the 
notch  in  the  obturator  foramen,  it  may  have  either  of  two  positions 
relative  to  the  crural  ring  ;  passing  down  more  frequently  on  the  outer 
side,*  or  arching  over  and  down  on  the  inner  side  (Fig.  901),  at  the 
base  of  Gimbernat's  ligament,  an  occasional  course  which  occurs  once 
in  about  eighty  operations.  (Lawrence.)  In  the  one  position,  the  inner 
side  of  the  ring  is  still  free  from  any  vessel ;  in  the  other,  it  is  then 
completely  encircled  with  vessels,  except  posteriorly  in  its  relation  to 
the  pubes.  I  have  once  seen  an  arrangement  of  this  kind — the  obtu- 
rator from  the  epigastric,  passing  down  on  the  inner  side  of  the  crural 
ring,  in  a  specimen  procured  from  the  dead-house  at  the  Royal  Free 
Hospital. 

The  small  pubic  branch  from  the  epigastric,  which  runs  to  the  back 
of  the  pubes,  may  perhaps  pass  downwards  near  the  inner  side  of  the 


Fig.  902.t 


Fig.  903.+ 


crural  ring  to  anastomose  with  the 
branch  from  the  opposite  side  ;  or 
a  similar  branch,  descending  on  the 
inner  side  of  the  crural  ring,  may 
join  the  trunk  of  the  obturator  (Fig. 
902);  or  again,  the  epigastric  artery, 
having  its  unusual  origin  from  the 
obturator  or  from  the  femoral  artery, 
may,  it  is  said,  ascend  under  and  on  the  inner  side  of  the  ring. 

The  crural  canal  is  the  innermost  space  in  the  interior  of  the  crural 


*  See  Roy.  Coll.  Surg.  Mns.  1346.  Femoral  hernia  ;  showing  the  epigastric 
and  obturator  arteries  arising  by  a  common  trunk,  and  the  obturator  passing  down- 
wards ou  the  outer  side  of  the  crnral  ring,  between  the  neck  of  the  sac  and  the 
external  iliac  vein.     (Howship.) 

f  Ibid.,  1347.  Eight  side  of  a  male  pelvis  ;  showing  the  epigastric  artery 
given  ofl[  by  the  external  iliac,  a  quarter  of  an  inch  above  the  crnral  arch ;  and 
about  two-fifths  of  an  inch  from  its  origin,  a  branch,  nearly  a  line  in  diameter, 
is  gives  off,  and  descends,  winding  round  the  inner  inargin  of  the  crural  ring — as 
the  obturator  courses  in  Fig.  901.  After  turning  round  the  riug,  this  branch 
passes  under  it,  goes  towards  the  foramen  ovale,  and  joins  the  trunk  of  the  obtu- 
rator, which  is  of  its  ordinary  size,  and  springs,  as  usual,  from  the  internal  iliac. 
The  junction  of  the  two  vessels  takes  place  about  half  an  inch  previous  to  their 
united  trunk  leaving  the  pelvis.     (Listen.) 

;|;  Dissection  of  groin  ;  showing  the  three  compartments  in  femoral  sheath.  (John 
Wood.) 
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or  femoral  sheath;  the  femoral  vein,  and  external  to  it,  the  femoral 
artery,  being  like-wise  contained  in  this  sheath  (Fig.  903).  The  latter 
is  formed  by  a  prolongation  from  the  fascia  transversalis  of  the  abdo- 
men, with  a  prolongation  from  the  iliac  fascia  covering  the  iliacus 
muscle.  Both  fasciae  thus  named,  are  only  different  parts  of  the  same 
membrane,  and  are  continuous  along  the  line  of  Poupart's  ligament 
external  to  the  iliac  vessels ;  here,  the  one  passing  down  in  front,  and 
the  other  behind  the  vessels,  as  they  become  femoral  under  Poupart's 
ligament,  the  two  portions  of  fascia  together  form  a  loose  funnel- 
shaped  sheath,  enclosing  the  vessels, — in  addition  to  their  common 
cellular  investment.  This  sheath  narrows  as  it  continues  downwards 
to  about  two  inches  below  Poupart's  ligament,  where  its  distinctive 
appearance  is  lost  in  the  common  cellular  investment.  Its  outer  border 
is  straight,  and  perforated  by  the  genito-crural  nerve  ;  its  inner  border 
is  oblique,  and  appears  in  the  saphenous  opening,  transmitting  the 
saphena  vein  and  lymphatics.  Two  very  thin  septa  divide  the  sheath 
into  three  compartments  ;  one  septum  passes  between  the  femoral 
vessels,  each  of  which  is  thus  placed  in  its  own  compartment,  while  the 
other  septum  lies  on  the  inner  side  of  the  vein,  and  defines  the  com- 
pai'tment  known  as  the  crural  canal.  This  canal  is  about  half  an  inch 
in  length,  reaching  only  from  the  base  of  Gimbernat's  ligament  to  the 
upper  cornu  of  the  saphenous  opening.  Anteriorly,  the  sheath  forming 
the  canal  is  overlaid  by  the  upper  cornu  of  the  falciform  border  of  the 
saphenous  opening- ;  posteriorly,  is  the  pectineus  muscle  covered  by  the 
fascia  lata,  its  pubic  portion.  Externally,  is  the  femoral  vein  and  inner 
septum  of  the  sheath,  already  noticed;  internally,  the  sheath  alone 
bounds  the  canal,  owing  to  the  oblique  direction  upwards  of  its  anterior 
boundary, — the  upper  cornu  of  the  falciform  process  inclining  iipwards, 
to  join  the  base  of  Gimbernat's  ligament. 

The  saphenous  opening,  for  the  transmission  of  the  saphena  vein  and 
superficial  lymphatic  vessels,  is  formed  by  the  division  of  the  fascia 
lata  into  an  iliac  and  a  pubic  portion.  This  opening  has  an  important 
relation  to  femoral  hernia,  in  the  course  of  its  development.  Situated 
about  half  an  inch  below  Poiipart's  ligament,  and  rather  to  the  inner 
side  of  the  middle  line  of  the  thigh,  it  is  of  an  oval  form,  and  extends 
from  the  superior  cornu  downwards  to  the  inferior  cornu,  or  about  one 
inch  and  a  half  in  length,  and  its  width  is  about  half  an  inch.  The 
inner  border  is  ill  defined,  and  lies  on  a  plane  posterior  to  the  outer 
margin  and  the  femoral  vessels;  the  pubic  portion  of  the  fascia  lata, 
forming  this  border,  passes  upwards  underneath  the  sheath  of  the 
vessels,  over  the  subjacent  pectineus  muscle  to  the  pectineal  line  of  the 
pubis.  The  outer  margin — falciform  border  or  process  of  Burns — is 
anterior  to  the  inner  border;  it  is  firmer  and  well  defined,  of  a  semi- 
lunar or  falciform  shape,  and  its  concavity  looks  downwards  and 
inwards.  It  is  connected  by  fibrous  bands  to  the  sheath  of  the  vessels.. 
The  upper  portion  of  this  firm  margin,  corresponding  to  the  crural 
canal,  has  a  direct  relation  to  the  development  of  crural  hernia  ;  and  the 
I'igidity  of  the  whole  falciform  border  of  the  saphenous  opening,  espe- 
cially in  its  bearing  on  the  canal,  is  much  affected  by  the  position  of 
the  limb ;  extension  and  rotation  outwards  having  the  effect  of 
tightening  the  margin,  Avhile  flexion  and  rotation  inwards  relaxes  it. 
At  the  .saphenous  opening,  the  inner  aspect  of  the  sheath  of  the  femoral 
vessels  is  uncovered  ;  but  the  opening  is  closed  in  by  the  thin,  deep 


FEMOEAL    OK    CRURAL    HERNIA.  635 

layer  of  fclie  superficial  fascia,  whicli  is  connected  with  the  margin  of 
the  opening,  and  more  firmly  with  its  external  or  falciform  border. 
This  membrane  is,  however,  weakened  by  the  transmission  of  certain 
vessels ;  at  the  lower  part  of  the  opening,  by  transmitting  the  saphena 
vein,  and  by  numerous  small  apertures  in  the  fascia, — hence  named 
cribriform,  for  the  passage  of  the  superficial  lymphatics.  Any  resistance 
which  the  membrane  might  otherwise  offer  to  a  hernial  protrusion  is 
lessened  by  this  defective  support.  The  subjacent  portion  of  the  femoral 
sheath  is  pierced  by  the  same  vessels,  and  weakened  accordingly. 

When  the  hernia  has  escaped  through  the  saphenous  opening,  and 
turned  up  over  the  crural  canal  towards  the  abdomen,  its  return  is 
much  affected  by  the  state  of  the  saphenous  opening,  and  of  its  upper 
portion  in  particular. 

Seat  of  Stricture. — The  strangulation  of  femoral  hernia  may  be 
situated  either  at  the  crural  ring,  and  caused  by  the  base  of  Gimber- 
nat's  ligament  with  perhaps  the  margin  of  the  conjoined  tendon,  inter- 
nally, and  Poupart's  ligament  with  the  band  of  the  deep  crural  arch,  in 
front ;  or,  at  the  margin  of  the  saphenous  opening,  and  caused  by  the 
falciform  border,  its  upper  cornu  in  particular  as  it  arches  over  the 
hernia  escaping  from  the  crural  canal.  These  are  the  situations  of 
stricture  pointed  out  both  by  Hey  and  Lawrence.  From  examination 
of  the  parts  in  cases  after  death  following  the  operation,  I  am  con- 
vinced that  the  principal  seat  of  stricture  is  the  base  or  sharp  margin 
of  Gimbernat's  ligament ;  the  bowel  having  been  deeply  indented  so  as 
to  exactly  correspond  with  this  structure,  when  the  two  were  replaced 
in  apposition. 

Thickened  bands  of  fascia  propria,  situated  about  half  an  inch 
below  the  crural  ring,  across  the  neck  of  the  sac,  may  also  be  an  occa- 
sion of  stricture ;  so  as  to  constrict  and  indent  the  neck.  This  was 
noticed  by  Sir  A.  Cooper,  and  it  is  specially  adverted  to  by  Mr.  Luke. 

Varieties  of  femoral  hernia,  characterized  by  the  course  of  the  sac, 
may  be  here  noticed,  as  being  rare  and  curious.  Le  Gendre  describes 
four  such  varieties: — (1.)  Crural  hernia,  in  front  of,  or  external  to, 
the  femoral  vessels ;  instances  of  which  are  described  by  Cloquet, 
Hesselbach,  Stanley,  and  Partridge.  (2.)  Pectineal  crural  hernia. — 
The  hernia,  as  soon  as  it  traverses  the  crural  ring,  passes  directly 
internal  to  and  hehind  the  femoral  vessels,  and  rests  on  the  pecti- 
neus  muscle,  the  aponeurosis  of  which  may  form  an  envelope  to  it. 
This  is  sometimes  denominated  Cloquet's  hernia,  he  having  first 
described  it.  Callisen,  Vidal  (de  Cassis),  Richet,  Le  Gendre,  and  Mr. 
J.  Adams  have  recorded  similar  cases.  (3.)  Crural  hernia,  through 
Gimhernat'' s  ligament. — This  variety  is  situate  internal  to  the  femoral 
vessels,  but  it  passes  directly  through  the  resisting  Gimbernat's  liga- 
ment. It  is  the  hernia  of  Laugier,  who  first  noticed  it ;  and  Cruveil- 
hier,  Demeaux,  Nuhn,  and  Le  Gendre  have  also  dissected  cases  of  this 
kind.  (4.)  Crural  hernia,  ivith  a  diverticulum  through  the  cribriform 
fascia. — The  hernia  traverses  several  openings  in  the  cribriform  fascia, 
and  thus  forms  several  distinct  lobes,  which  give  it  a  very  charac- 
teristic apjDearance.  This  is  the  hernia  of  Hesselbach,  who  first  de- 
scribed and  figured  it ;  and  Le  Gendre  and  Malgaigne  have  also 
dissected  examples.  (5.)  Crural  hernia,  %vith  a  diverticulum  through 
the  superficial  fascia. — A  variety  in  which  the  hernia,  having  escaped 
beneath  Poupart's  ligament  and  traversed  the  cribriform  fascia,  sends 
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one  or  more  prolongations  through  the  superficial  fascia.  It  is  the 
hei'nia  of  Sir  A.  Cooper,  and  Le  Gendre  has  furnished  a  dissection  and 
drawing  of  such  protrusion. 

Signs,  and  Diagnosis. — The  tumour  of  femoral  hernia  presents 
certain  distinctive  characters.  It  is  situated  below  Poupart's  ligament 
by  about  half  an  inch  or  the  length  of  the  crural  canal,  and  to  the 
inner  side  of  the  femoral  vessels,  but  external  to  the  spinous  process  of 
the  pubes.  These  relations  have  reference  to  the  neck  of  the  tumour, 
and  femoral  hernia  may  thus  be  distinguished  from  inguinal,  whether 
this  be  a  bubonocele  or  scrotal  hernia.  At  first  the  swelling  is  generally 
of  small  size, — not  larger  pei'haps  than  a  Spanish  nut  or  walnut ;  but 
it  may  soon  increase  to  the  size  of  an  orange,  and  rarely  attains  to 
much  larger  dimensions,  although  possibly  acquiring  the  size  of  inguinal 
hernia.  The  shape  of  the  tumour  is  tolerably  rounded,  and  it  extends 
upwards  to  Poupart's  ligament,  assuming  a  transversely  elongated 

form  ;  rarely,  it  overlaps  the  femoral  vessels 
Fig.  904.  externally,  and  passes  downwards  upon  the 

thigh  (Fig.  904).  In  point  of  consistence, 
the  hernial  tumour  will  of  course  vary  with 
the  contents  of  the  sac, — as  to  the  presence 
of  intestine,  omentum,  or  both, — an  entero- 
epiplocele ;  and  the  quantity  of  serous  fluid 
in  the  sac  will  also  affect  its  tension.  But 
the  size  of  the  protrusion  also  renders  it 
harder  or  softer;  a  small  hernia,  particularly 
a  knuckle  of  intestine,  deeply  seated  in  the 
angle  between  the  body  of  the  pubes  and 
the  femoral  vessels,  forms  a  tense  unyielding 
lump — perhaps  scarcely  visible,  and  feeling 
like  an  enlarged  lymphatic  gland  ;  while  a 
fully  developed,  hemispherical  hernia  has  a  soft,  doughy  consistence. 
The  reducibility  of  the  tumour,  and  its  varying  size,  according  to 
posture,  straining  or  coughing,  and  the  impulse  then  communicated, 
are  all  additional  signs  of  its  hernial  nature. 

Females  are  much  more  subject  to  crural  hernia  than  males.  Per- 
haps this  greater  liability  may  be  owing  to  the  larger  size  of  the 
crural  ring'  in  the  female.  But,  as  compared  with  inguinal  hernia, 
the  much  more  common  ocGU7-rence  of  femoral  hemia,  as  generally 
supposed,  is  not  verified  by  Kingdon's  statistics,  to  which  I  have 
already  referred.  The  relation  of  femoral  hernia  to  age,  in  the  female, 
is  remarkable,  and  explains  the  numerical  equality  of  the  two  forms 
of  hernia.  Before  puberty,  inguinal  hernia  is  common,  whilst  crural 
is  extremely  rare.  Of  193  girls  affected  with  hernia  before  fifteen 
yeai^s  of  age,  184  were  cases  of  inguinal,  and  only  nine  crural  rupture. 
Even  to  the  age  of  twenty  years,  the  one  is  much  more  common  than 
the  other  form  of  hernia ;  and  in  a  total  of  1442  hernial  cases  in 
females,  at  all  ages  from  birth  upwards,  the  majority  of  crural  hernia 
over  inguinal  was  only  fifty-four. 

After  twenty  years  of  age,  crui^al  hernia  is  much  more  commonly 
developed  than  inguinal,  and  it  occurs  most  fi-equently  between  the 

*  Roy.  Coll.  Surg.  Mns.,  1350.  Femoral  hernia,  of  large  size  ;  and  having  in- 
ci-eased  equally  in  all  directions,  it  overlaps  the  crural  arch,  and  extends  outwards 
over  the  femoral  vessels,  also  inwards  and  downwards.      (Taunton.) 
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ages  of  twenty  and  forty — i.e.,  during  the  prime  of  life  in  women. 
This  peculiarity  is  due  to  that  being  the  period  of  life  when  parturi 
tion  is  also  most  frequent,  whereby  the  abdominal  walls  become  much 
stretched  and  relaxed  ;  and  Mr.  Kingdon's  statistics  show  that  this  has 
a  greater  tendency  to  develop  crural  rather  than  inguinal  hernia.  In 
680  ruptured  women,  262  had  the  one,  178  had  the  other  form  of 
hernia.  The  first  pregnancy  also  has  the  most  predisposing  influence. 
as  regards  either  form  of  hernia  ;  subsequent  pregnancies  seem  to  have 
an  almost  invariably  declining  tendency. 

Diagnosis  from  other  tumours,  in  the  femoral  region. — Psoas  abscess 
differs  from  femoral   hernia,    in  its   situation,  the   characters   of   the 
tumour,  and  its  history.     The  abscess  presents  below  Poupart's  liga- 
ment, but  to  the  outer  side  of  the  femoral  vessels.     It  is  partly  at  least 
reducible  in  the  recumbent  posture ;  but  careful  palpation  with  either 
hand  alternately,  above  and  below  Poupart's  ligament,  demonstrates  a 
corresponding  subsidence  and  enlargement  in  these  situations,   as  of 
fluid  passing  to  and  fro.      The  antecedent  symptoms  of  pain  in  some 
part  of  the  dorsal  or  lumbar  spine,  and  constitutional  disturbance,  will 
corroborate  the  diagnosis  ;  any  impulse  on  coughing  notwithstanding. 
Iliac  abscess  may  j)oint  at  the  crural  ring,  but  the  history  and  consti- 
tutional cachexia  will  he  diagnostic,  although  associated  with  impulse 
on  coughing,  and  a  reducible  swelling.      Cysts  occasionally  form  in  the. 
neighbourhood  of  the  criiral  ring,  and  associated  with  hernia,  or  exist- 
ing alone.    The  fluctuation  on  pressure,  with  persistence  of  the  swelling 
and  its  invariable  size,  will  mainly  determine  the  nature  of  the  case. 
Venous  dilatation,  or  a  varix,  may  occur  at  the  saphenous  opening. 
Any  such  enlargement  is  reducible  like  hernia,  but  pressure  above  will 
cause  the  swelling  to  be  reproduced.     The  chai-acters  of  varix  are  also 
marked,  as  to  the  thrill  and  mui-mur,  and  the  varicose  enlargement  of 
the  vein  below  the  crural  tumour.     Enlarged  crural  lymphatic  glands 
may  be  distinguished  from  hernia,  by  the  aggregated  character  of  the 
swelling,  its  persistence  on  pressure,  and  by  the  absence  of  any  impulse 
on  coughing.     The  history  of  the  case  will  also  be  corrobative.     An 
omental  hernia,  presenting  a  somewhat  in^egular  swelling,  and  having 
an  obscui^e  impulse,  most  nearly  resembles  an  enlargement  of  these 
glands ;  but  they  may  then  be  distinguished  by  the  mobility  of  the 
tumour,  which  can   be   drawn  away,  or   lifted    up    from   the   crural 
ring.     A  single  enlarged  gland,  situated  over  or  in  the  ring,  olfers  the 
most  difficult  diagnosis.     But  althoiigh  the  little  glandular  swelling 
may  be  tender  or  painful,  the  symptoms  of  strangulation  do  not  ensue. 
Fatty  tumour,  of  small  size,  and  situated  in  the  crural  canal,  has  occa- 
sionally been  met  with.     It  closely  simulates  hernia.     The  soft  and 
doughy  character  of  this  growth  contrasts  with  the  tense  consistence 
of  crural  hernia,  similarly  placed;   the  irreducible  character  of  the 
swelling,  and  the  absence  of  impulse  on  coughing,  are  also  distinctive. 
The  co-existence  of  any  femoral  tumour  or  swelling  with  femoral 
hernia  renders  the  diagnosis  moi-e  or  less  difiicult.     And  especially  if 
the  hernia  be  of  small  size,  and  concealed  by  the  tumour.      Thus, 
enlarged  and  suppurating  femoral  glands,  overlying  a  small  hernial 
protrusion,  may  simulate  strangulation.     But  the  main  points  of  dis- 
tinction are  the  history  of  such  enlargement,  with  the  co-existence  of 
any  cause  of  lymphatic  irritation ;  coupled  with  the  absence  of  consti- 
pation and  vomiting. 
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Treatment. — This  must  have  reference  to  the  state  of  the  hernia ; 
as  reducible,  irreducible,  or  strangulated. 

Beducible  femoral  hernia  must  be  treated  in  the  usual  manner;  the 
protrusion  returned  by  taxis  into  the  abdomen,  under  the  influence  of 
chloroform,  and  a  proper  truss  applied,  and  worn,  over  the  crural  aper- 
ture. The  direction  in  which  manipulative  compression  should  be  made 
is  speciallj  important.  Remembering  the  course  of  femoral  hernia,  a 
fully  developed  pi'otrusion  should  be  returned  by  gentle  pressure, 
downwards  from  Poupart's  ligament,  in  order  that  it  may  turn  the 
sharp  upper  corner  of  the  falciform  border  of  the  saphenous  opening, 
then  directly  backwards  as  if  into  the  thigh,  and  upwards,  through 
the  crural  canal.  In  short,  the  hernia  is  unfolded  as  it  were,  and  made 
to  retrace  its  course  into  the  abdomen.  During  this  manipulative 
proceeding,  the  Surgeon  should  avail  himself  of  a  relaxed  state  of  the 
saphenous  opening,  by  flexing  and  rotating  the  thigh  inwards. 

The  size  of  the  truss-pad  should  vary  with  the  degi*ee  of  laxity  of 
the  part,  and  chiefly  as  regards  Poupart's  ligament.  A  small,  convex 
pad  will  generally  prove  sufficient  support ;  but  a  lax  state  of  the 
ligament  will  require  a  larger  and  flatter  pad. 

Femoral  Trusses. — Three  principal  forms  of  femoral  tnass  have  been 
devised,  which  are  thus  described  by  Mr.  Bigg.  All  possess  the  ordi- 
nary steel  spring  pelvic  belt.     (1.)   The  spring  is  curved  downwards, 


Fro.  905. 


Fig.  906. 


so  as  to  rest  above  the  femoral  region,  and  is 
fitted  there  with  a  pad,  so  shaped  (Fig.  905)  as 
to  exei'cise  pressure  just  below  Poupart's  liga- 
ment when  the  patient  flexes  the  thigh  upon  the 
body,  as  in  walking  or  sitting.  (2.)  Another 
form  of  femoral  truss  is  furnished  with  an 
inflated  india-rubber  pad.  This  is  admirably  suited  for  old -standing 
cases ;  and  proves  effective,  even  when  the  patient  is  racked  with 
cough  or  undergoes  severe  muscular  exertion.  (3.)  The  pad  is  self- 
adjusting,  attached  to  the  spring  by  a  steel  blade.  This  variety  is 
useful  for  horse  exercise.  When  the  hernia  is  of  large  size,  or  when 
it  comes  down  under  the  fascia  lata,  it  is  necessary  to  use  a  thigh-belt, 
■v\4th  a  triangular  pad  projecting  on  the  inner  surface  ;  forming  a  soft 
continuation  of  the  support,  to  fill  the  space  where  the  cribriform  fascia 
occupies  the  saphenous  opening  of  the  fascia  lata.  The  peculiar  form 
of  the  femoral  pad  made  by  Messrs.  Matthews  (Fig.  906),  as  designed 
by  Mr.  John  Wood,  answers  this  purpose  even  more  effectually. 
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The  hernia  rarely,  if  ever,  undergoes  a  radical  cure,  in  consequence 
oP  wearing  a  trass ;  thus  differing  unfavourably  from  inguinal  hernia, 
which  may  occasionally  be  cured  by  this  method  of  treatment. 

Strangulated  Hernia. — Both  Pott  and  Astley  Cooper  allude  to  cir- 
cumstances which  are  of  vital  importance  in  the  treatment  of  crural 
hernia;  namely,  the  difficulty  often  experienced  in  the  reduction  of 
small  recently  developed  enterocele,  the  rapidly  progressive  injury  to 
the  bowel,  and  the  severity  of  the  accompanying  constitutional  symp- 
toms. Mr.  Bryant  found  only  thirty-eight  cases  reducible  by  taxis, 
out  of  142  cases  of  strangulated  crural  hernia  admitted  into  Guy's 
Hospital.  Ten  of  these  cases  were  hernias  of  recent  development,  and 
strangulated  on  their  first  recognized  descent.  Hence  the  Surgeon 
should  always  search  for  a  hernial  tumour,  however  unsuspected  by 
the  patient.  Reduction  having  failed,  and  symptoms  of  strangulation 
being  persistent,  an  operation  for  the  division  of  the  stricture  and 
liberation  of  the  hernial  protrusion  must  be  had  recourse  to,  as  soon 
as  possible.  This  rule  of  early  operation  is  even  more  imperative  in 
femoral  than  in  inguinal  hernia;  for,  owing  to  the  tight  and  unyield- 
ing character  of  the  stricture  in  the  crural  ring,  delay  would  be  the 
more  dangerous. 

Operation. — The  general  principles  already  laid  down  with  refer- 
ence to  operation  for  the  relief  of  strangulated  hernia,  are  here  appli- 
cable. In  regard  to  femoral  hernia,  the  stricture  may  be  divided 
external  to  the  sac,  and  the  protrusion  returned  without  opening  the 
sac,  and  this  limited  procedui-e  is  sometimes  effectiial ;  when  internal, 
it  will  become  necessary  to  open  the  sac,  in  order  to  divide  the  stricture 
from    within.       The     patient 

lying   recumbent,    chloroform  Fig.  907. 

having  been  administered,  the 
parts  shaved,  and  the  bladder 
emptied,  an  incision  is  made 
by  pinching  up  and  transfixing 
a  fold  of  skin,  transversely 
across  the  tumour  on  its  pubic 
aspect,  and  inclining  inwards, 
so  as  to  reach  the  seat  of  stric- 
ture (Fig.  907).  This  latter 
direction  is  the  special  feature 
of  Mr.  Gay's  admirable  modi- 
fication of  the  operation — that 
the  incision  be  placed  on  the 
inner  side  of  the  neck  of  the  tumour.  If  the  sac  be  not  opened,  the 
operative  procedure  is  thus  simply  the  taxis,  plus  a  slight  incision. 
Other  forms  of  incision  are  occasionally  convenient ;  a  transverse 
line  may  be  added  obliquely,  along  Poupart's  ligament,  as  thus  y>; 
or  the  inverted  X  of  Sir  A.  Cooper,  or  the  inverted  A  of  Sir  W. 
Fergusson.  The  superficial  fascia  is  then  divided,  and  any  little 
haemorrhage  restrained  which  might  obscure  the  dissection,  by  pinch- 
ing or  twisting  any  bleeding  arterial  vessel.  A  round  tumour  is  now" 
exposed,  having  a  peduncle  curving  upwards  into  the  abdomen, 
at  the  angle  between  the  body  of  the  pubes  and  the  junction  of 
Poupart's  ligament  with  the  spinous  process.  This  is  the  hernia, 
but  invested  with  the  fascia  propria — the  femoral  sheath  of  fascia 
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transversalis  united  witli  the  subperitoneal  cellular  tissu.e,  which  may 
be  loaded  with  fat,  and  occasionally  studded  with  small  cysts.  Accord- 
ingly, the  fascia  propria  may  be  thin  and  membranous ;  or  thickened, 
and  present  an  almost  omental  appearance,  especially  in  old-standing 
hernia  long  subject  to  the  pressure  of  a  truss.  In  the  one  case,  the  sac 
lies  immediately  underneath  the  fascia ;  in  the  othei-,  the  sac  is  buried 
within  its  substance.  But,  however  this  fascia  may  resemble  the 
peritoneal  sac,  it  may  be  distinguished  by  observing  that  the  one  is 
continuous  with  the  margin  of  the  hernial  aperture,  whereas  the  other 
is  there  defined,  and  constricted  by  it.  Passing  the  finger  up  on  the 
neck  of  the  tumour,  the  sharp  upper  margin  of  the  saphenous  opening 
in  the  fascia  lata  will  be  felt  constricting  the  neck;  and  immediately 
behind  this,  the  junction  of  Poupart's  ligament  with  the  base  of 
Gimbei-nat's  ligament  may  also  be  the  seat  of  strictm-e.  These 
sti-ictures  should  be  divided  successively ;  first,  the  falciform  border 
at  its  upper  cornu,  in  order  to  find  the  necessity  for  proceeding  a  little 
more  deeply  to  Gimbernat's  ligament.  Introducing  a  hernia-knife 
along  the  curve  of  the  finger,  or  on  a  curved  director,  or  insinuating 
its  point  between  these  ligamentous  constricting  bands  and  the  neck 
of  the  tumour,  just  to  within  the  crural  ring,  this  double  stricture 
can  be  overcome  by  dividing  it  upwards  and  inioards — on  thus  obliquely 
directing  the  cutting  portion  of  the  knife.  It  yields  with  the  usual 
creaking  sound  and  sensation ;  and  a  very  limited  extent  of  incision 
will  prove  sufficient.  Having  divided  one  or  both  strictures,  the 
hernia  may  not  unfrequently  be  reduced,  without  opening  the  sac,  by 
gently  compressing  its  contents.  Sometimes,  however,  another  source 
of  stricture  still  exists,  in  the  form  of  thickened  bands  of  fascia  pro- 
pria, situated  about  half  an  inch  below  the  crural  ring,  across  the 
neck  of  the  sac,  constricting  and  indenting  it.  These  shoiild  be  divided, 
as  Luke  recommends,  by  insinuating  the  nail  of  the  finger  under  them 
from  above,  and  carrying  the  point  of  a  probed  bistoui^y  along  the  nail, 
with  its  blunt  edge  towards  the  sac. 

But  if  this  fails  to  liberate  the  hernia,  or  if  the  symptoms  of 
strangulation  have  become  thoroughly  established, even  to  stercoraceous- 
vomiting,  and  the  visceral  protrusion  may  have  suffered  also  by  pro- 
longed taxis,  it  will  then  be  necessary  to  proceed  to  lay  open  the  sac. 
The  fascia  propria  must  first  be  divided  carefully  on  a  director.  When 
thin  and  membranous,  the  sac  is  at  once  exposed ;  when  thick  and 
fatty,  and  perhaps  cystic,  this  must  be  done  cautiously,  by  making 
more  than  one  layer  with  the  knife  and  director,  lest  the  sac  be  inad- 
vertently opened  and  its  visceral  contents  be  wounded.  Ou  the  other 
hand,  it  must  be  observed  not  to  vtaJce  a  sac  of  one  of  the  artificial 
layers  of  the  fascia  propria,  and  then,  mistaking  the  true  sac  for 
intestine,  not  to  open  the  hernial  sac  at  all.  This  latter  sac  having 
been  fairly  exposed,  it  is  opened  in  the  usual  manner  ;  a  small  button- 
hole incision  being  made  by  means  of  the  forceps  and  knife  used 
flatwise,  and  the  aperture  enlarged  on  the  broad  director,  upwai'ds  and 
downwards  ;  the  seat  of  stricture  is  then  sought  for,  commonly  at  the 
thickened  peritoneal  mouth,  of  the  sac,  and  this  must  be  divided 
upwards  and  inwards,  as  being  the  direction  of  least  risk  to  any  vessel 
adjacent  to  the  crui-al  ring.  Sometimes,  the  ligamentous  or  fibrous 
structures  external  to  the  neck  of  the  sac  having  been  divided,  the 
mouth  of  the  sac  can  be  sufficiently  dilated  by  gently  introducing  the 
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point  of  tlie  finger,  witkoiit  any  further  use  of  the  hernia-knife.  The 
contents  of  the  sac  and  any  adhesions  are  then  dealt  with  according  to 
the  general  rules  already  given.  An  entero-epiplocele  is  usually  found  ; 
and  the  omentum  lies  mostly  in  front,  enclosing  and  concealing  a 
knuckle  of  intestine. 

Haemorrhage,  perhaps  considerable  and  persistent,  is  liable  to  occur 
in  dividing  the  stricture  at  the  crural  ring.  This  accident  is  peculiar 
to  femoral  hernia,  and  it  has  led  to  a  fatal  result  occasionally,  in 
addition  to  the  ordinary  hernial  contingency  of  peritonitis.  I  have  lost 
one  case,  owing  to  the  continuance  of  haemorrhage  internally ;  and 
Guthrie  states  that  some  of  the  best  Surgeons  have  lost  patients  by 
hgemorrhage  after  the  operation  for  femoral  hernia.  It  proceeds  from 
the  obturator  artery,  that  vessel  having  its  unusual  origin  from  the 
epigastric  artery,  and  the  more  unusual  course  of  then  arching  over 
the  ring  and  descending  on  the  inner  side  at  the  base  of  Gimbernat's 
ligament.  This  vessel  will  then  be  across  the  knife  in  dividing 
the  stricture  upwards  and  inwards.  Sometimes,  the  small  pubic 
branch  fi'om  the  epigastric,  running  to  the  back  of  the  pubes,  passes 
downwards  near  the  inner  side  of  the  ring  to  anastomose  with  the 
branch  from  the  opposite  side  ;  or  again,  the  epigastric  artery,  having 
its  unusual  origin  from  the  obturator  or  from  the  femoral  artery,  may 
ascend  on  the  inner  side  of  the  ring.  The  same  liability  to  hsemorrhage 
would  then  occur,  in  dividing  the  stricture  at  the  crural  ring.  Any 
such  unusual  source  of  hsemorrhage  it  will  be  difficult  to  anticipate  or 
control.  Before  introducing  the  hernia-knife,  it  might  be  practicable 
to  feel  the  pulsation  of  the  aberrant  artery  with  the  tip  of  the  finger. 
When  cut,  the  vessel  may  perhaps  be  drawn  to  the  aperture  and  tied, 
or  twisted  at  both  ends ;  or  the  hemorrhage  may  be  arrested  by  plug- 
ging with  lint  or  sponge,  and  by  cold  applications.  Secondary  haemor- 
rhage will  necessitate  a  fair  exposure  of  the  vessel,  by  cutting  down 
in  the  course  of  the  haemorrhage,  and  tying  whatever  vessel  bleeds. 
Occasionally,  an  artery  bleeds  which  at  the  time  of  operation  did  not ; 
it  will  then  scarcely  be  justifiable  to  cut  down  and  explore  for  an 
unknown  source  of  haemorrhage,  and  the  only  expedient  is  a  cold 
application. 

A  compress  and  spica-bandage  must  be  applied,  to  prevent  the 
i-ecurrence  of  protrusion. 

A  too  free  division  of  the  stricture  at  the  crural  ring,  unattended 
with  hgemorrhage,  may  be  followed  by  an  increased  liability  to  hernial 
protrusion,  after  recovery  from  the  operation.  This  result  is  owing  to 
a  weakened  state  of  Poupart's  and  Gimbernat's  ligaments  at  their 
angle  of  junction.  The  truss,  worn  eventually,  will  then  require  the 
additional  support  of  a  cross  tongue,  buckled  on  to  its  free  end. 

Radical  Cure. — Little  has  hitherto  been  done  to  elfect  a  radical  cure 
of  femoral  hernia  by  operative  procedures.  The  operation  of  invagina- 
tion into  the  hernial  aperture  was  performed  in  one  case  by  Dr.  G. 
Jameson,  of  Baltimore,  North  America ;  and  in  another  case,  with  a 
hard  plug  retained  by  sutures,  as  performed  by  Mr.  Redfern  Davies. 
Both  patients  survived,  but  the  results  with  regard  to  the  recurrence 
of  hernia  seem  to  have  been  very  doubtful.  Mr.  Banks  also  refers  to 
seven  cases  of  femoral  hernia,  wherein  he  operated  for  the  purpose  of 
effecting  a  radical  cure,  by  excision  of  the  sac. 

An  operation  proposed  by  Mr.  J.   Wood,   but  practised  only  at 

VOL.  II.  2    T 


612  SPECIA.L   PATHOLOGY   AND    SURGERY. 

present  on  the  dead  subject,  is  performed  in  the  following  manner ; 
the  insti'uments  used  being  the  same  as  for  inguinal  hernia,  by  the  wire 
operation.  The  body  lying  recumbent,  Avith  the  shoulders  raised,  a 
vertical  incision  about  an  inch  long  is  made  through  the  skin  over  the 
site  of  crural  hernia.  The  fascia  around  the  margin  of  the  wound  is 
detached  subcutaneously  to  a  sufficient  extent  for  invagination,  free 
from  skin,  fairly  into  the  crural  opening.  Then,  pressing  the  femoral 
vein  outwards  with  the  forefinger  which  is  used  for  invaginating,  the 
needle  is  passed  backwards — through  the  sac  were  it  present — suffi- . 
ciently  deep  to  take  up  the  pubic  portion  of  the  fascia  lata  covering 
the  pectineus  muscle;  the  point  of  the  needle  being  afterwards  made 
to  emerge  in  the  wound.  It  is  then  carried  forwards  and  upwards, 
and  made  to  transfix  Poupart's  ligament  close  to  the  nail  of  the  invagi- 
nating finger.  The  skin  of  the  groin  is  drawn  outwards  by  an  assis- 
tant, and  the  point  of  the  needle  pushed  through  it.  The  wire  is  then 
hooked  on  to  the  eye  of  the  instrument,  and  drawn  back  with  it  into 
the  wound.  Disengaging  the  needle,  leaving  the  wire  protruding,  it  is 
passed  again  through  the  pubic  portion  of  the  fascia  lata,  about  an 
inch  or  three-quarters  of  an  inch — according  to  the  size  of  the  hernial 
aperture — to  the  inner  side  of  the  first  perforation  ;  and  the  point  made 
to  pass  through  Poupart's  ligament  directly  above,  and  close  to  the 
curved  border  of  Gimbernat's  ligament,  including  a  portion  of  its 
fibres.  Drawing  the  skin  inwards  until  the  needle  can  be  pushed 
through  the  same  puncture  before  made,  and  Avhich  is  already  occu- 
pied bj  one  end  of  the  wire,  the  opposite  end  is  hooked  on  to  the 
needle  and  drawn  back  with  it,  when  that  end  also  is  disengaged.  The 
two  ends  of  the  wire  are  now  twisted  down  into  the  incision,  and  cut 
off  about  six  inches  from  the  twist.  The  loop  which  emerges  at  the 
upper  puncture  is  then  twisted  firmly  down  iu  it,  pressing  down  before 
it  that  portion  of  Poupart's  ligament  opposite  the  crural  opening, 
which  is  included  in  its  grasp.  A  roller  of  lint,  or  a  boxwood  or  glass 
compress  of  cylindrical  form,  is  applied  and  kept  in  position  by  the 
ends  of  wire  drawn  over  it,  with  pledgets  of  lint  on  each  side ;  and 
over  all,  a  spica- bandage. 

By  this  operation,  that  part  of  the  tendinous  crural  arch  which 
overrides  the  neck  of  the  sac  is  drawn  backwards  and  downwards,  so 
that  it  may  become  adhei'ent  to  the  pubic  portion  of  the  fascia  lata 
included  in  the  suture.  In  a  large  hernia,  the  sac  and  its  coverings 
would  be  transfixed,  and  embraced  in  the  suture;  in  a  small  hernia, 
the  serous  sac  might  easily  be  returned  into  the  abdomen,  and  its  ten- 
dinoiis  investments  united  altogether  external  to  it.  The  result  might 
be,  that  the  invaginated  fascial  and  sac  coverings  would  become  ad- 
herent on  all  sides,  under  the  combined  influence  of  ulceration,  trac- 
tion, and  pressure  ;  and  thus  forming  a  consolidated  mass,  filling  up 
the  area  of  the  crural  ring,  a  radical  cure  might  be  accomplished.  Its 
permanency  would  require  the  test  of  time. 

Certain  parts,  contiguous  to  the  operation,  should  be  carefully 
avoided ;  the  femoral  vein, — by  interposing  the  finger  between  it  and 
the  needle  during  the  passage  of  that  instrument ;  the  bowel,  the 
epigastric  artery,  and  in  the  male,  the  spermatic  cord, — by  not  pushing 
the  needle  too  far  into  the  abdominal  cavitj. 

Irreducible  Hernia. — Crural  epiplocele  very  often  becomes  irre- 
ducible, but  enterocele  in  this  state  is  equally  rare.     The  tumour  may 
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attain  to  large  dimensions,  equalling  in  size  a  large  scrotal  hernia,  and 
losing  the  appearance  of  femoral  hernia  (Fig.  908).     No  other  treat- 
ment can  be  pursued  than  to  support  and  protect  the  hernial  protru- 
sion by  a  truss  with  a  hollow  ^ 
pad ;    and  this   whether  it   be 
epiplocele  or  enterocele. 

Comparative  Estimate  of  In- 
guinal and  Femoral  Hernia. — 
The  following  conclusions  seem 
to  be  established  by  Mr. 
Bryant's  analysis  of  126  fatal 
cases  of  Hernia  : — 

That  inguinal  hernia  is  more 
common  than,  femoral ;  com- 
mences earlier  in  life  ;  is  less 
liable  to  strangulation  on  its 
first  descent,  and  generally  ex- 
ists twenty  years  befoi^e  it  be- 
comes so ;  requires  operation 
less  frequently,  but  is  more 
fatal  ;  is  less  often  associated 
with  gangrenoiis  bowel,  but 
more  commonly  with  ulceration 
at  the  line  of  stricture. 

That  femoral  hernia  is  less 
common  than  inguinal ;  seldom 
appears  before  fifty  years  of 
age ;  is  more  frequently  stran- 
gulated on  its  first  descent,  but  generally  averages  eleven  years'  exist- 
ence ;  more  frequently  requires  operation,  but  is  less  fatal,  and  is 
generally  strangulated  for  a  longer  period  before  being  relieved  ;  after 
operation,  is  more  often  followed  by  sinking,  and  by  gangrenous  bowel 
and  artificial  anus ;  but  is  less  commonly  associated  with  ulceration  at 
the  line  of  stricture  and  faecal  extravasation,  unless  from  rupture  by 
the  taxis,  an  event  which  is  more  liable  to  happen. 

Umbilical  Heenia.  —  Exomphalos  or  Omphalocele,  as  umbilical 
hernia  is  also  sometimes  called,  signifies  a  visceral  protrusion  through 
the  umbilical  aperture  ;  in  common  language,  ruptured  navel.  The 
course  of  the  protrusion,  in  this  kind  of  hernia,  is  straight  through  the 
abdominal  wall. 

The  hernial  sac  is  always  an  acquired  extension  of  the  peritoneum, 
there  being  no  process  analogous  to  the  inguinal  vaginal  process  of  this 
membrane.  Tet  umbilical  hernia  is  sometimes  described  as  of  two 
varieties  :  the  congenital,  with  reference  to  its  formation  in  infants  from 
birth  ;  and  the  acquired  variety,  which  is  developed  in  adults.  In  the 
one  condition  of  hernia,  the  protrusion  passes  through  the  umbilical 
aperture,  either  before  the  cord  is  detached,  or  before  that  aperture  has 
closed  ;  in  the  condition  of  later  or  adult  life,  an  aperture  is  formed  by 
a  separation  of  the  fibres  of  the  linea  alba  at  the  formerly  closed  um- 
bilical ring  or  an  immediately  adjoining  part,  in  consequence  of  its 
having  stretched  or  yielded  before  the  protrusion  from  within. 

The   anatomical  coverings  of    umbilical  hernia   are   those   of   the 
*  Eoyal  Free  Hospital.     (Anthor.) 
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Fig,  909.* 


abdominal  wall, at  theumbilical  aperture.  Taken  from  within  outwards, 
in  tlie  order  of  hernial  development,  they  are  successively — a  pouch 
of  parietal  peritoneum  or  the  hernial  sac,  with  subperitoneal  cellular 
tissue  containing  fat,  and  the  fascia  transversalis,  then  a  prolongation 
from  the  tendinous  margin  of  the  aperture, 
the  superficial  fascia,  and  skin  (Fig.  909). 
Before  the  separation  of  the  umbilical  cord, 
the  protrusion  may  pass  through  the  navel- 
opening,  directly  into  the  substance  of  the 
cord,  which  thus  forms  a  peculiar  covering 
to  the  hernia.  In  a  suddenly  produced  um- 
bilical hernia,  the  peritoneal  investment  may 
be  partly  deficient,  apparently  from  rupture 
in  the  intervals  of  the  finely  fibrous  reticu- 
lated appearance  which  the  peritoneum  here 
naturally  presents ;  the  covei-ing  derived 
from  the  tendon  of  the  external  oblique 
muscle  may  be  wanting ;  or  in  a  large,  old 
hernia,  a  similar  state  may  have  resulted  from 
prolonged  distension,  and  the  fat,  subcutane- 
ous, in  the  superficial  fascia,  or  that  over  the 
pei'itoneal  investment,'  may  have  disappeared.  All  the  coverings  are 
often  inseparably  united  together,  so  that  the  common  covering  is 
frequently  very  thin,  and  the  contents  of  the  sac  become  more  or  less 
perceptible.  The  umbilical  aperture  forms  a  very  firm  and  unyielding 
tendinous  margin  around  the  neck  of  the  sac,  itself  somewhat  thicker  at 
this  part  than  over  its  expanded  part  or  body.  The  mouth  of  the  sac 
is  often  large  in  proportion  to  the  bulk  of  the  protrusion.  As  the 
hernia  increases  in  size,  the  varying  anatomical  relation  of  the  umbilical 
aperture  becomes  important.  The  tumour  does  not  extend  unifoi*mly 
upon  the  anterior  surface  of  the  abdomen,  but  downwards  towards  the 
symphysis  pubis  more  than  in  any  other  direction.  Occasionally,  the 
transverse  diameter  of  the  tumour  exceeds  the  vertical,  or  it  may  be 
pyriform  and  suspended  by  a  peduncle  or  stalk.  Sometimes,  it  is 
sessile,  with  a  base  almost  as  large  as  its  body ;  or  it  may  be  only 
apparently  so,  and  when  elevated  is  found  to  have  a  small  stalk,  thus 
resembling  a  mushroom  in  shape.  The  visceral  contents  of  umbilical 
hernia  are,  usually,  both  intestine,  large  or  smalj,  and  omentum — an 
entero-epiplocele ;  and  in  a  large  hernia,  nearly  the  whole  intestinal 
canal,  small  and  large  intestine,  maybe  found  enveloped  by  omentum. 
The  latter  sometimes  becomes  firmly  adherent  to  the  sac,  or  bands  are 
produced  by  which  the  intestine  becomes  entangled  ;  while  by  harden- 
ing and  contraction  of  the  omentum,  this  portion  of  the  protrusion 
forms  anomalous  masses  within  the  sac.  Other  viscera,  occasionally, 
are  included,  as  the  stomach,  liver,  spleen,  or  uterus  ;  in  one  case, 
Murray  found  that  the  gravid  uterus,  at  the  eighth  month  of  preg- 
nancy, formed  the  contents  of  an  umbilical  hernia. 

When  congenital — existing  at  the  time  of  birth — the  hernia  is 
formed  by  a  dilatation  of  the  umbilical  cord,  the  protrusion  separating 
the  constituent  vessels  of  the  cord,  so  that  the  umbilical  vein  lies  above, 
and  the  arteries  on  one  side  or  below.  This  dilated  portion  of  the 
cord  contains  a  peritoneal  pouch,  enclosing  usually  a  knuckle  of  small 
intestine. 

*  Eoy.  Coll.  Surg.  Mns.,  1356  A. 
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The  stricture  ia  this  kind  of  hernia,  is  the  firm  margin- -Gi:,t||)e, 
umbilical  ring.     Rarely,  the   sac   having   given   way,   the    extruded 
bowel  or  omentum  has  become  strangulated  iu  the  peritoneal  aperture ; 
instances  of  which  occurred  in  the  practice  of  Sir  A.  Cooper. 

Certain  signs  in  connection  with  the  tumour  are  characteristic. 
The  hernia  commences  as  a  small,  soft,  projecting  ovoid  swelling,  at 
the  navel  (Fio:.  910).  It  gives  a 
distinct  impulse  on  coughing,  but 
is  readily  reducible  by  gentle 
pressure  with  the  finger ;  and  a 
small  aperture  is  then  felt,  having 
a  firm  sharp  border.  On  removing 
the  finger,  the  skin  remains  re- 
laxed and  creased  in  the  fossa  of 
the  navel ;  or  it  unfolds  and  dis- 
tends, until  the  tumour  reappears 
as  before.  As  the  hernial  pro- 
trusion increases,  the  tumour  as- 
sumes other  forms,  according  to 
the  anatomical  relations  of  the 
umbilical  aperture,  in  point  of 
its  size  and  position  with  regard 
to  the  protrusion.  Hence  a  pendulous  tumour  is  presented,  semilunar 
transversely,  or  pyriform,  with  the  aperture  towards  its  upper  part ; 
or  a  round,  flattened,  and  sessile,  or  nearly  stalkless  tumour.  In  the 
congenital  form  of  umbilical  hernia,  the  tumour  consisting  of  a  dilated 
portion  of  the  cord,  it  may  be  recognized  by  its  smooth,  translucent 
appearance,  the  skin  around  the  base  of  the  swelling  not  being  pro- 
longed over  the  cord.  The  base  of  the  tumour  corresponds  with  the 
umbilical  aperture  ;  from  the  apex  the  cord  is  continued. 

Umbilical  hernia  often  attains  a  large  size,  and  an  in'egular  shape 
as  if  consisting  of  several  tumours,  owing  probably  to  the  yielding  of 
its  fascial  or  tendinous  coverings  at  different  parts ;  it  has  also  a 
partly  doughy  and  tympanitic  consistence,  according  to  the  visceral 
nature  of  its  contents.  Lumps  of  feculent  matter  are  apt  to  accumu- 
late in  the  intestine  when  protruded,  and  which  can  be  readily  felt 
through  the  thin  sac  and  lax  abdominal  coverings.  Accordingly,  the 
patient  often  suffers  from  dyspeptic  symptoms  and  constipation.  But 
the  mechanical  inconvenience  of  a  larg-e  umbilical  protriision  is  an 
additional  source  of  distress  to  the  person  thus  afflicted.  The  tumour 
hanging  down  perhaps  to  the  pubes,  any  exertion  becomes  burthen- 
some,  and  the  thin  skin  which  encloses  the  mass  readily  excoriates. 
When  adhesions  to  the  sac  have  taken  place,  the  tumour  is  proportion- 
ately irreducible. 

This  kind  of  hernia  occurs  mostly  in  infancy,  at  birth  before  the 
cord  is  detached,  or  before  the  umbilical  aperture  has  closed ;  or  in 
adult  life,  and  indeed  at  any  period  of  life  ;  and  in  both  sexes.  Females 
are  most  liable,  and  especially  those  who  have  borne  many  children,  or 
have  a  tendency  to  abdominal  obesity.  Ascites  is  sometimes  attended 
with  an  umbilical  protrusion,  but  which  contains  only  the  fluid  of 
dropsy. 

The  immediate  cause,  as  in  other  hernias,  is  some  straining  effort  of 
the  abdominal  muscles ;  as  by  the  act  of  crying  in  children,  couo-hino- 
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or  parturition  in  adults  and  females.  Pregnancy  and  abdominal 
obesity  both  predispose  to  umbilical  hernia ;  the  former  state  being 
attended  Avith  distension  of  the  abdominal  wall,' the  latter  with  a 
relaxed  and  weakened  state  of  the  muscles.  Thus,  I  have  known  this 
form  of  hernia  occur  in  a  young  lady,  during  pregnancy,  and  who 
had  borne  several  children  in  rapid  succession.  In  that  case,  the 
person  was  thin,  and  the  abdomen  unusually  wanting  in  fat.  On  the 
other  hand,  the  only  case  of  umbilical  hernia  which  I  have  met  with 
in  the  male  adult,  was  that  of  a  corpulent  man,  near  sixty  years  old, 
who,  in  walking  fast,  felt  something  give  way  at  his  navel ;  and  a 
protrusion  to  about  the  size  of  half  an  orange  soon  became  irreducible, 
yet  without  symptoms  of  strangulation. 

Treatment. — Reducible  iimbilical  liernia  should  be  retiirned,  and  then 
a  proper  truss-support  must  be  fitted,  and  worn,  over  the  hernial  aperture. 
Reduction  is  accomplished  by  gently  compressing  the  swelling  directly 
backwards,  raising  it  slightly  from  below  the  navel  whei-e  the  larger 
portion  of  the  pi'otrusion  rests.  At  the  same  time,  the  abdominal 
muscles  should  be  relaxed  by  flexing  the  thighs  towai'ds  the  belly,  and 
somewhat  elevating  the  chest ;  although  this  position  of  the  patient 
has  less  effect  than  in  other  herniee,  as  the  resistance  is  principally  due 
to  the  tendinous  character  of  the  umbilical  aperture,  and  the  abdomen 
is  often  lax  and  pendulous.  Some  time  maybe  required  to  return  the 
protrusion,  which  is  often  of  large  size ;  and  owing  to  the  nature  of 
its  contents,  I  have  found  it  necessary  to  knead  back  into  the  abdomen 
masses  of  feculent  accumulation,  before  the  bowel  could  be  returned, 
followed  by  omentum.  After  reduction,  the  Surgeon  proceeds  to  close 
the  umbilical  aperture  Avith  a  j)roperly  adapted  truss.  In  infancy,  an 
elastic  india-rubber  belt,  with  an  air-pad,  affords  the  most  effectual 
support;  or  a  simpler  and  more  ready  contrivance  is  a  slice  of  cork 
covered  with  leather,  so  as  to  form  a  firm,  flat  compress  over,  not  in, 
the  aperture,  and  retained  by  a  broad  piece  of  adhesive  plaster.     Thus 

supported,  the  aperture 

has     a    strong    natural 

tendency  to  close,  in  two 

or    three    months.       In 

adults,  a  siiitable  truss 

must  be  worn,  made  on 

the  same  principle  as  for 

the   hernia   in    infancy. 

The  annexed  figures  re- 
present the  most  appro- 
priate forms    of    Truss. 

A  broad  elastic  bandage, 

of  such  width  as  to  sup- 
port the  whole  weight  of 

the    abdominal   viscera, 

and     carrying     a     pad 

which    rests    upon    the 

umbilical   aperture    and 

localizes  the  force  there 

(Fig.     911).       Another 

form,  suited  for  severe 
cases,  is   a   lightly   constructed   steel    truss    (Fig.   912).      Matthews' 


Fig.  911. 


Fig.  912. 
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"reflex  action"  pad  (Fig.  913)  guards  the  umbilical  aperture,  and 
is  self-adapting.  The  radical  cure  hy  operation  has  been  performed 
by  Mr.  Wood,  in  three  obstinate  cases.  He  applied  a  small  pair  of 
rectangular  pins  vertically,  and  in  opposite  directions,  one  on  each, 
side  of  the  opening,  transfixing  the  edge  of  the  tendinous  aperture 
and  making  them  emerge  close  to  each  other  through  the  integuments 
above  and  below  the 

opening.  Whenlocked  ^^^-  ^1"^- 

into  each  other,  and 
twisted,  the  edges  of 
the  aperture  were 
dravm  close  together 
in  a  line  with  the  linea 
alba,  so  as  to  protrude 
the  integuments  and 
sac  of  the  rupture  in 
a  vertical  fold  above 
them.  The  pins  were  surrounded  and  the  skin  protected  by  strips 
of  lint  and  plaster,  and  were  retained  four  days,  without  any  un- 
pleasant symptoms.  They  were  then  withdrawn,  and  the  edges  of 
the  aperture  had  firmly  united.  A  pad  and  circular  bandage  were 
used  for  a  short  time,  and  the  child  was  discharged  from  the  Hos- 
pital. While  under  observation,  the  rupture  had  not  returned.  An 
invaginating  operation  has  also  been  performed  by  the  same  Surgeon, 
on  the  principle  already  fully  explained  with  regard  to  inguinal  and 
femoral  berniEe.  The  details  of  this  procedure  are  given  in  Mr. 
Wood's  Treatise.  Respecting  its  applicability,  it  is  said  that,  in 
favourable  cases  of  umbilical  hernia  in  the  adult,  this  operation  may 
be  tried  with  but  little  danger,  considerable  probability  of  success, 
and  the  certainty  of  not  rendering  the  state  of  things  worse  by 
interference.  Other  Surgeons  have  successfully  effected  a  radical 
cure  by  operation  ;  Mr.  Barwell  on  three  patients  at  the  respective 
ages  of  six  months,  fifteen  months,  and  eight  years ;  and  Mr.  H. 
Lee  has  also  cured  cases  on  the  plan  of  the  operation  already 
described. 

Desault  revived  an  old  operation, — the  application  of  a  ligature 
around  the  base  of  the  umbilical  tumour,  care  being  taken  to  first 
empty  it  of  its  contents.  Strangulation  is  followed  by  detachment 
in  a  week  or  ten  days,  when  the  hernial  aperture  may  have  become 
united,  and  is  obliterated  as  the  ulcer  heals.  In  more  than  fifty 
consecutive  cases,  this  method  of  treatment  is  said  to  have  proved 
a  radical  cure.  On  the  same  principle,  Mr.  C.  Heath,  in  a  case  of 
strangulated  umbilical  entero-epiplocele,  having  returned  the  bowel, 
dissected  the  sac  away,  and  passing  a  ligature  through  its  base  and 
the  omentum,  these  were  then  excised.  Recovery  ensued,  and  some 
time  after  no  hernial  protrusion  had  recurred.  But  the  principle 
of  these  operative  procedures  cannot  be  recommended  ;  for  experience 
has  shown  that  ligature  of  the  sac  of  peritoneum  often  causes  symp- 
toms of  strangulation  as  if  the  intestine  were  involved  ;  cases  of  this 
kind  having  occurred  in  the  practice  of  Petit.  The  mere  removal 
of  the  sac  would  be  useless. 

Considering  the  strong  tendency  to  a  natural  cure,  in  infancy, 
when  the  abdominal  apei-ture  is  properly  supported  and  for  a  sufficient 
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period,   it  will   always  be  a  serious    questioa    whether   any  catting 
operation  is  justifiable  at  that  period  ot  life. 

Irreducible  umbilical  hernia  must  be  treated  on  the  usual  prin- 
ciple of  support  and  protection  by  means  of  a  bag-truss,  or  a  concave 
metal  shield,  padded,  which  I  have  known  to  afford  great  comfort. 
Much  relief  may  be  obtained  fix)m  the  constipation  and  dyspeptic 
symptoms  which  occur,  by  occasionally  kneading  back  into  the 
abdomen  the  masses  of  feculent  matter  which  accumulate  in  the 
intestine,  when  protruded,  and  the  hernia  is  of  large  size.  The  diet 
and  state  of  the  bowels  must  be  constantly  regulated. 

Strangulation  rarely  arises.  The  symptoms  of  obstruction  and 
nausea  or  vomiting,  may  be  those  of  incarceration,  and  are  mostly 
dependent  on  a  flatulent  and  loaded  state  of  the  intestinal  canal ;  and 
this  can  generally  be  overcome  by  pui'gatives  and  enemata,  with  re- 
employment of  the  taxis  a  second  and  a  third  time,  at  intervals  of  two 
or  three  hours.  On  the  other  hand,  the  symptoms  of  true  strangula- 
tion are  very  insidious  in  umbilical  hernia,  especially  when  the  tumour 
is  old-standing  and  irreducible.  Consequently,  timely  recourse  to  ope- 
ration must  not  be  overlooked.  I  have  only  had  occasion  to  operate 
in  two  cases  to  relieve  the  symptoms  of  strangulation  from  an  um- 
bilical protrusion.  In  one  case,  the  patient,  a  middle-ag'ed  woman, 
had  been  the  subject  of  a  femoral  hernia,  seven  years  previously,  and 
for  which  I  then  operated, — after  symptoms  of  strangulation  had  con- 
tinued for  seven  days,  and  during  the  last  two  days  at  least,  the 
vomiting  had  become  stercoraceous.  Although  she  recovered,  under 
these  circumstances,  she  died  from  the  more  immediate  operation,  and 
after  the  apparently  less  urgent  symptoms  of  the  umbilical  hernia. 

The  operation  itself  is  very  simple.  An  incision  in  the  middle 
line  over  the  upper  part  of  the  neck  of  the  tumour,  and  to  about  two 
inches  in  extent,  will  generally  suffice  to  reach  the  constriction  at  the 
umbilical  aperture.  A  longer  incision,  unless  absolutely  requisite, 
might  allow  of  further  protrusion,  convolutions  of  intestine  rolling- 
out  during  each  act  of  expiration.  The  constriction  would  thus  be 
obscured,  and  the  bowel  liable  to  be  punctui-ed.  This  incision  should 
be  superficial, — passing  through  the  skin  only,  and  the  fascial  covei'- 
ings  should  then  be  carefully  divided — using  a  director,  as  the  sac 
is  soon  reached  ;  the  fiug'er-nail  is  inserted  under  the  firm  margin  of 
the  aperture,  and  the  stricture  slightly  divided  upwards,  without 
opening  the  sac,  and  the  hernia  returned  into  the  abdomen ;  or,  if 
reduction  cannot  thus  be  eifected,  the  sac  miist  be  opened,  and  the 
constriction  divided  within,  upwards  in  the  same  line  as  the  fii-st 
incision.  The  omentum  and  bowel  are  then  managed  on  general 
principles.  Any  other  situation  around  the  neck  of  the  tumour  may 
be  selected  for  operation,  when  more  convenient  with  regard  to  the 
position  of  the  neck ;  and  the  stricture  may  be  safely  divided  at  any 
such  point  in  the  circumference  of  the  umbilical  apei'ture,  there  being 
no  vessel  fairly  within  the  way  of  the  knife  in  any  direction.  This 
operation  has  been  performed  during  pregnancy,  a  complication  not 
much  affecting  the  case,  and  instances  of  successful  results  are 
recorded  by  Sir  A.  Cooper  and  Lawrence. 

After  the  operation,  under  any  circumstances,  a  large  flat  pad- 
compress  must  be  applied  over  the  hernial  apertm-e,  and  retained  in 
position  by  a  broad  flannel  roller. 
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Fig.  914.* 


In  the  event  of  artificial  anns  resulting  from  a  gangrenous  state  of 
the  bowel,  as  a  rare  occurrence  in  umbilical  hernia,  this  complication 
must  be  treated  on  the  general  principles  already  explained. 

Ventral  Hernia  signifies  a  jorotrusion  through  any  other  part  of 
the  abdominal  wall,  except  the  apertures  already  noticed.  Commonly, 
this  hernia  takes  place  at  the  linea  alba  (Fig. 
914),  the  linege  transversse,  or  moi'e  externally, 
at  the  lineee  semilunares.  The  anatomy  of 
ventral  hernia  may  be  inferred  from  the  par- 
ticular part  of  the  abdominal  wall,  which  hap- 
pens to  yield  ;  any  such  protrusion  is  usually 
the  result  of  some  lacerative  or  rupturing 
injury,  favoured  perhaps  by  some  natural 
weakness,  or  over-distension  of  the  abdominal 
wall.  The  characters  of  the  tumour  are  simi- 
lar to  those  of  umbilical  hernia,  and  the 
treatment  is  the  same ;  but,  as  the  hernial 
aperture  is  generally  ill-defined  and  perhaps 
of  some  size,  the  broad,  flat  swelling  can  be 

more  easily  reduced,  and  seldom  is  followed  by  the  symptoms  of 
strangulation.  Careful  examination  of  the  abdomen  may  be  necessary 
to  discover  the  protrusion  when  deeply  imbedded  in  a  fat  person,  for 
no  tumour  may  then  be  perceptible  on  the  surface.  Abscess  present- 
ing in  the  abdominal  wall,  simulates  a  ventral  protrusion.  In  one 
case,  which  occurred  at  the  Royal  Free  Hospital,  I  found  a  lumbar 
abscess  pointing  midway  between  Poupart's  ligament  and  the  umbilicus, 
about  three  inches  to  the  right  of  the  middle  line.  The  patient,  a 
groom,  had  strained  his  back  some  months  previously,  while  riding 
a  horse  he  was  training.  When  admitted  to  the  hospital,  the  tumour 
subsided  in  the  recumbent  position,  and  disappeared  under  pressure. 
It  fluctuated,  and  pi-essui'e  with  one  hand  communicated  a  sense  of 
fluid  resistance  to  the  other  hand,  placed  over  the  right  flank  and  just 
above  the  ileum.  It  was  unaffected  by  coughing.  Mr.  Fei'gusson, 
who,  among  others,  saw  this  interesting  case,  was  clearly  of  my 
opinion  as  to  its  nature,  and  the  abscess  was  relieved  by  a  valvular 
opening  with  a  bistoury. 

Lumbar  Hernia  may  be  described  as  a  variety  of  the  preceding ; 
but  the  tumour  projects  in  the  loins,  between  the  crest  of  the  ilium  and 
the  last  rib.  Cloquet  first  drew  attention  to  hernia  in  this  situation. 
It  arises  usually  from  contusion  or  laceration  of  the  lumbar  muscles. 
Dr.  Chapplain  relates  the  case  of  a  man  who,  after  a  violent  squeeze 
between  a  wall  and  a  carriage,  found  a  tumour  in  his  loin  ;  and  Mr. 
Kingdon  saw  a  case  where  the  bowel  protruded  just  above  the  crest 
of  the  ilium  at  its  highest  point,  about  three  inches  from  the  spine,  in 
the  linear  interval  between  the  quadratus  kimborum  and  abdominal 
muscles. 

Obturator  or  Thyroid  Hernia. — A  very  rare  form  of  hernia  in 
which  the  protrusion  takes  place  through  the  obturator  foramen.  It 
was  first  noticed  by  the  elder  Arnaud,  afterwards  by  Duverney,  and 

*  St.  Thomas's  Hosp.  Mus.,  R.  100.  Ventral  hernia;  showing  the  protrusion 
to  be  above  the  umbilicus.  Between  the  sac  and  fascia  there  is  a  layer  of  fat.  In 
the  posterior  part  of  the  preparation,  the  umbilical  vein  would  be  seen  to  pass  into 
the  mouth  of  the  sac.     (Sir  A.  Cooper.) 
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described  more  pai'ticularly  by  Garen.^eot  in  the  early  part  of  the  last 
century ;  since  also  by  Huermann,  Cloquet,  Vinson,  Stanley,  Hilton, 
Tebay,  Obre,  and  Bransby  Cooper ;  and  Birkett  has  collected  twenty- 
five  cases.  The  pi-otrusion  having  escaped  from  the  pelvis  through 
the  obturator  canal  (Fig-  915),  it  is  developed  underneath  the  pectineus 
muscle,  and  in  the  pubic  region  of  the  thigh.     The  neck  of  the  sac 

lies  behind  the   horizontal  ramus   of    the 
_  Fig.  P15.*  pubes,  and  occupies  the  obturator  canal : 

the  sac  may  then  be  confined  between  the 
obturator  membrane  and  obturator  ex- 
ternus  muscle  ;  or  the  protrusion  makes 
its  way,  sometimes  between  the  uppermost 
fibres  of  the  obturator  muscle,  sometimes 
above  them,  and  then  the  fundus  and  body 
of  the  sac  is  covered  by  the  fascia  of  that 
muscle.  The  obturator  vessels  and  nerve 
have  a  variable  relation  to  the  tumour ; 
the  artery  has  been  found  to  the  outer 
side,  or  to  the  inner  side,  and  less  frequently,  behind  the  sac.  In 
Stanley's  case,  both  artery  and  nerve  -were  above  the  sac ;  the  former 
to  its  inner  side,  the  latter  towards  its  outer.  The  contents  of  the 
sac  are  usually  both  intestine  and  omentum, — an  entero-epiplocele  ; 
but  only  a  portion  of  the  calibre  of  the  ileum  may  have  descended,  and 
be  prolonged  into  a  diverticulum  of  considerable  length.  In  one  case, 
the  Fallopian  tube  and  ovary  formed  the  contents  of  the  sac  ;  in 
another,  a  portion  of  the  urinary  bladder. 

Symptovis. — A  small  hernial  tumour  is  more  or  less  palpable  and 
\Tisible,  situated  below  Poupart's  ligament,  in  Scarpa's  triangle  and 
towards  the  pubes.  There  may  be  a  slight  fulness  only  to  the  eye,  in 
the  part  of  the  thigh  which  is  naturally  hollow  ;  but  on  deep  pressure 
with  the  fingers,  a  hard  lump  is  felt.  In  the  female,  examination  per 
vaginam  should  be  made.  No  tumour,  however,  can  be  detected  in  a 
large  majority  of  cases ;  and  the  existence  of  hernia  has  not  been  dis- 
covered during  life.  Strangulation  has  been  known  to  supervene, 
without  any  local  signs  of  a  tumour.  Acute  pain  in  the  course  of  the 
obturator  nerve  is  the  most  marked  symptom  in  all  cases ;  pain  occur- 
ring suddenly  with  the  formation  of  the  hernia,  and  proceeding  from 
the  upper  and  inner  part  of  the  thigh  ;  thence  extending  down  the 
inside  of  the  limb  to  the  knee,  front  of  the  leg,  foot,  and  great  toe. 
Pressure  over  the  site  of  the  external  aperture  of  the  obturator  canal 
gives  rise  to  paroxysms  of  pain  of  great  severity. 

Both  sexes  are  liable  to  the  formation  of  this  hernia,  and  females 
especially. 

Diagnosis. — Yvom.  cru)-al  hernia,  a  protrusion  through  the  obturator 
canal  may  be  distinguished  by  obser\"ing  the  relative  positions  of  the 
horizontal  ramus  of  the  pubes  and  femoral  vessels.  These  parts,  -with 
the  pectineus  muscle,  intervene  between  these  two  forms  of  hernia  ;  in 
the  one,  they  are  behind  the  hernia  and  cannot  easily  be  felt,  not  per- 
haps until  it  is  reduced  ;  in  the  other,  they  are  in  front  of  the  tumour, 
which  is  therefore  deep-seated,  -while  the  ramus  and  the  pulsation  of 

*  St.  Thomas's  Hosp.  ilus.,  E.  104.  Obtnrator  hernia,  on  the  right  side.  The 
protrusion  is  of  small  size ;  and  the  obturator  vessels  and  nerve  pass  through  the 
foramen  on  the  enter  side  of  the  neck  of  the  sac. 
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the  artery  can  be  felt  superficially.  With  symptoms  of  strang-ulation 
and  no  tnmour,  there  will  still  be  the  acute  pain  proceeding  from  the 
site  of  the  obturator  canal,  and  extending  downwards  along  the  inner 
side  of  the  limb.  But  exploration  of  the  obturator  region,  by  means 
of  an  incision,  wdll  alone  clear  up  the  difficulty;  and  this  procedure  is 
justifiable  with  a  view  to  relieving  the  symptoms  of  strangulation  by 
operation. 

Complications  may  be  occasioned  by  the  co-existence  of  one  or  more 
hernise,  especially  in  the  inguino-femoral  region.  Thus,  in  one  ease, 
there  was  reducible  crural  hernia  on  either  side  ;  in  three  cases,  a 
crural  hernia  on  the  same  side  as  the  obturator ;  in  one  case,  on  the 
opposite  side  ;  and  in  another  case,  an  inguinal  hernia  on  the  same  side 
as  the  obturator.  Two  obturator  hernise,  one  on  either  side,  have  been 
known  to  co-exist,  in  .some  cases. 

The  treatment  is  necessarily  tentative,  owing  to  the  obscurity  of 
diagnosis.  If  a  hernial  tumour  be  detected,  it  may  be  reduced  by 
pressure  so  directed  as  to  free  the  protrusion  from  the  ramus  of  the 
pubes,  and  pass  it  underneath  it.  Otherwise,  in  the  event  of  symptoms 
of  strangulation,  with  or  without  a  hernial  tumour,  an  exploratory 
operation  must  be  resorted  to.  The  incision  should  be  either  parallel 
with  the  trunk  of  the  femoral  artery,  or  with  the  border  of  the  adductor 
longus  muscle.  Avoiding  the  femoral  vein,  the  fascia  covering  the 
pectineus  muscle  and  this  muscle  must  be  cautiously  divided  ;  some  fat 
and  the  fascia  of  the  obturator  muscle  are  then  reached.  The  tumour 
lies  under  this  fascia,  or  possibly  under  the  muscle,  between  it  and  the 
obturator  membrane.  The  neck  can  be  felt  at  the  obturator  canal, 
and  the  obturator  nerve  must  be  avoided. 

Perineal  Hernia  descends  between  the  prostate  gland  and  rectum  ; 
or  between  the  vagina  and  rectum  in  the 
female, — the  sex  perhaps  most  liable.  The 
peritoneal  sac  escapes  between  the  anterior 
fibres  of  the  levator  ani,  and  is  covered  by  the 
pelvic  fascia.  It  usually  contains  intestine,  but 
omentum  will  scarcely  descend  so  low  down  ; 
occasionally,  a  portion  of  the  urinary  bladder 
protrudes.  A  tumour  of  hernial  character  is 
presented  in  the  perineum,  at  the  side  of  the 
anus  (Fig.  916).  By  examination  with  the 
finger  through  the  rectum,  a  hernial  descent 
may  be  discovered  before  its  appearance  in 
the  perinaeum.  The  jDrotrusion  having  been 
replaced,  the  patient  should  wear  a  padded 
T-shaped  bandage.  Perhaps  a  rectal  pessary 
will  afford  additional  support.  In  the  female, 
there  is  generally  some  prolapsus  of  the  vagina,  and  a  ball-shaped 
vaginal  pessary  certainly  aids  the  perineal  bandage. 

Vagixal  Hernia  is  a  variety  of  the  preceding,  and  was  first  dis- 


FiG.  916. 


*  St.  Thomas's  Hosp.  Mns.,  E.  106.  Perineal  hernia,  in  the  male.  The  sac, 
between  the  bladder  and  rectum,  is  laid  open  ;  its  fundus  lies  before  the  anus,  and 
behind  the  prostate  and  vesiculge  seminales.  The  bladder  covers  part  of  the  anterioi 
portion  of  the  hernia.  The  mouth  of  the  sac  is  distant  nearly  three  inches  from 
the  anus.  No  protrusion,  apparently,  could  be  detected  in  the  perinseum.  (Sir  A. 
Cooper.) 
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tinctly  recognized  by  Garengeot.  The  protrusion  is  covered  only  by 
peritoneum  and  the  wall  of  the  vagina  ;  and  forms  a  swelling  in  the 
vagina,  instead  of  the  perinteum.  It  is  specially  liable  to  occur  in  women 
who  have  borne  children.  Vaginal  hernia  is  easily  reduced,  as  the 
orifice  of  the  sac  is  usually  large  ;  but  it  must  be  retained  by  a  sponge 
pessary,  extending  up  to  the  os  uteri,  where  the  protrusion  commences, 
and  supported  by  a  T-bandage. 

Pudendal  Hernia  descends  along  the  vagina,  but  escapes  from  under 
the  adjacent  portion  of  the  levator  ani,  between  the  ascending  ramus 
of  the  ischium  and  this  passage.  It  forms  a  small  elastic  tumour  in 
the  labium  pudendi,  lying  in  the  posterior  and  inferior  half  of  this 
part,  and  presenting  a  somewhat  elongated  projection  at  the  side  of 
the  vagina. 

The  diagnosis  from  other  tumours  is  important.  Other  labial 
tumours  which  may  be  confounded  with  pudendal  hernia,  comprise 

those  formed  by  inguinal  pro- 
FiG.  917.*  trusions  and  by  collections  of 

fluid.  Of  the  latter  ai-e  cystic 
formations  and  hydrocele  of 
the  round  ligament.  These, 
however,  are  never  reducible, 
nor  diminished  by  pressure, 
and  they  slowly  enlarge  from 
their  first  appearance.  From 
inguinal  hernia  (Fig.  917), 
the  pudendal  is  distinguished 
by  its  position,  shape,  and  re- 
lations. Thus,  pudendal  hernia 
has  not  passed  through  the 
external  inguinal  ring,  but  lies 
parallel  with  the  axis  of  the 
vagina ;  it  does  not  form  a 
pyriform  tumourin  the  labium, 
but  a  somewhat  rounded  mass  ; 
and  it  lies  by  the  side  of  the 
ramus  of  the  ischium,  and  not 
over  the  body  of  the  pubes. 
From  crural  hernia,  the  dia- 
gnosis consists  in  the  neck  of  the  pudendal  tumour  being  situated 
entirely  to  the  inside  of  the  ramus  of  the  ischium  and  the  attached 
muscles. 

A  suitable  bandage  is  required  to  support  the  protrusion. 
IscHiATic  Hernia  escapes  through  the  sciatic  notch  (Fig.  918), 
above  or  below  the  pyriform  muscle  ;  usually  below,  between  it  and 
the  spine  of  the  ischium.  Lying  in  close  relation  with  the  sciatic 
nerve  and  the  internal  iliac  vessels,  the  tumour  forms  beneath  the 
gluteeus  maximus  muscle  ;  but  extending  further  out  of  the  pelvis,  it 
escapes  below  the  border  of  that  muscle  and  becomes  sub- integu mental. 
The  hernial  tumour  is  of  variable  size,  soft  or  tense,  causing  more  or 
less  pain,  and  reducible  on  pressure.  When  not  fully  developed  and 
of  small  size,  lying  also  under  the  cushion  of  the  gluteus  muscle,  the 
tumour  will  probably  not  be  discovered  during  life.  On  the  other 
*  Eoyal  Free  Hospital.     (Author.) 
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Fig.  918.* 


Fig.  919.t 


hand,  when  the  tumotir  appears  from  under  the  muscle,  it  might  be 
mistaken  for  a  perineal  hernia  which  has  enlarged  so  as  to  occupy  the 
ischio-rectal  fossa.  But  then  this  protru- 
sion can  be  traced  forwards  and  upwards 
to  the  anus,  and  felt  within  the  rectum. 

When  an  ischiatic  hernia  is  detected,  it 
may  be  reduced,  and  retained  by  means  of 
a  proper  pad-snpport  and  bandage. 

Strangulatiou  will  necessitate  recourse 
to  operation,  always  a  difficult  proceeding 
in  regard  to  the  anatomical  relations  of  the 
hernia ;  and  in  enlarging-  the  mouth  of  the 
sac,  Sir  A.  Cooper  recommends  that  the  in- 
cision be  made  directly  forwards. 

DiAPHEAGMATic  Hernl\. — In  this  rare 
form  of  hernia,  one  or  more  of  the  abdominal 
viscera  protrude  upwards  through  an  aper- 
ture in  the  diaphragm  into  the  thoracic 
cavity  (Fig.  919).  The  hernial  aperture 
may  be  one  of  the  natural  openings  in  the 
diaphragm  ;  or  an  opening  as  the  result  of 
congenital  defect;  but  usually  it  is  an 
acquired  aperture,  caused  by  laceration  in 
consequence  of  a  violent  compression  or 
fall,  violent  vomiting  or  coughing,  or  pro- 
duced by  a  penetrating  wound,  as  by  gun- 
shot injury.  The  viscera  protruded  are 
commonly  the  stomach  or  the  transverse 
colon,  with  a  portion  of  omentum.  There 
is  usually  no  peritoneal  sac,  rupture  having 
occurred ;  and  the  hernia  occurs  generally 
on  the  left  side,  the  liver  on  the  right  side 
apparently  preventing  its  formation  there. 

The  same  symptoms  arise  as  in  other 
herniee — constipation,  vomiting,  and  pain; 
but  dyspnoea  is  more  or  less  urgent,  and 
perhaps  a  hacking  cough  and  bloody  ex- 
pectoration. The  diagnosis  from  intussus- 
"ception  and  internal  abdominal  strangula- 
tion will  be  scarcely  possible,  unless  the  tho- 
racic symptoms  be  taken  in  connection  with 

"^  St.  Thomas's  Hosp.  Mus.,  R.  105.  Ischiatic  hernia,  on  the  right  side.  The 
mouth  of  the  sac  is  anterior  to  the  internal  iliac  artery  and  vein,  below  the  obturator 
artery,  and  above  the  obturator  vein.  The  neck  was  situated  anterior  to,  and  a  little 
above,  the  sciatic  nerve,  on  the  fore  part  of  the  pyriformis  muscle ;  and  the  fundus 
situated  on  the  onter  part  of  the  pelvis,  was  overlaid  by  the  glutseus  maximus. 
Anterior  to,  but  a  little  below,  the  fundus  of  the  sac,  is  the  sciatic  nerve  ;  behind  it 
the  glutseal  artery  ;  above,  it  is  near  the  bone,  and  below  are  the  muscles  and  lio-a- 
ments  of  the  pelvis.  The  ileum  had  descended  on  the  right  side  of  the  rectum 
into  the  pelvis,  and  a  fold  of  it  was  protruded  out  of  the  pelvis  at  the  ischiatic 
notch.  Strangulation  had  taken  place,  even  to  sphacelus.  The  patient,  a  man 
aged  twenty-seven,  had  nausea,  retching,  and  violent  pains  in  the  epigastrium ; 
collapse  ensued,  and  he  died  on  the  eighth  day.     (Sir  A.  Cooper.) 

t  Ibid.,  R,  108^  Diaphragmatic  hernia.  (See  Catalogue  of  Museum  in  St. 
Thomas's  Hospital.) 
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the  abdominal.  Interesting  cases  are  recorded  by  Dr.  Reid  in  the 
Edinburgh  Med.  and  Surg.  Journal,  1840  ;  and  by  Dr.  Copeman,  of 
Norwich,  in  the  Provincial  Med.  Journal  of  1855.  The  protrusion  may 
become  adheivnt,  and  thus  remain  fixed  -within  the  thoracic  cavity; 
the  urgency  of  the  symptoms  subsiding  as  the  parts  get  accommodated, 
and  the  patient  recovers.  But  strangulation  commonly  supervenes,  and 
a  fatal  issue.  Rare  instances  there  are  of  appai'ently  recurring  dia- 
phragmatic hernia ;  the  symptoms  coming  and  going,  and  an  estab- 
lished aperture  in  the  diaphragm  having  been  found  after  death.    In  a 

remarkable  case,  which 
Fig.  920.*  ishere  represented  (Fig. 

920),  from  a  drawing 
by  my  colleague.  Dr. 
Sainsbury,  the  patient 
had  suffered  from  in- 
tense abdominal  pain, 
not  localized,  for  a 
week ;  the  bowels  had 
been  constipated  during 
that  time,  but  there  Avas 
no  vomiting.  She  re- 
fused to  come  into  the 
Hospital,  stating  that 
she  had  experienced  a 
similar  attack,  some 
years  ago,  which  had 
yielded  to  aperient 
medicine.  A  dose  of 
castor  oil  was  given, 
without  relief.  The 
abdominal  symptoms 
increased,  with  pain  in 
the  chest,  over  the 
cardiac  region,  and  some 
dyspnoea.  She  sunk 
in  a  state  of  collapse — 
dying  in  three  days,  or 
ten  days  from  the  ap- 
parent commencement 
of  symptoms.  P.-M. 
examination  revealed 
the  existence  of  a  large  diaphragmatic  hernia,  on  the  left  side ;  a  coil 
of  transverse  colon,  six  inches  long,  had  there  ruptured  and  passed 
through  the  arch  of  the  diaphragm,  and  having  become  adherent 
this  herniated  portion  w^as  irreducible,  h  ;  but  three  inches  of  the 
sigmoid  flexure,  a,  had  also  found  its  way  through  the  same  aperture, 
and  this  portion,  which  could  be  released,  was  the  seat  of  acute 
strangulation,  under  w^hich  the  patient  succumbed. 

Treatment  wall  be  of  little  avail,  the  hernial  protrusion  naturally 

increasing  and  attaining  a  considerable  size.     Nowadays  no  Surgeon 

would  hesitate  to  perform  abdominal  section  for  any  good  purpose ; 

but,    overlooking    the    doubtful  question    of    diagnosis,  it  would   be 

*  Eoyal  Free  Hospital.     (Author.) 
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impossible  to  keep  the  replaced  organ  in  the  abdomen,  unless  iadeed 
the  opening  or  rent  in  the  diaphragm  could  be  stitched  up,  as  with 
carbolized  catgut.  Even  then,  the  respiratory  movements  would  more 
than  probably  prevent  union. 


CHAPTER  LVIII. 

INTESTINAL    OBSTRUCTION. 


No  subject  in  Medicine  and  Surgery  has  a  more  comprehensive  patho- 
logy, and  the  treatment  of  which  is  more  frequently  unsuccessful,  than 
intestinal  obstruction.  Its  pathology  embraces  numerous  and  diverse 
structural  conditions  of,  or  affecting,  the  intestinal  canal,  and  in 
various  portions  of  its  extent ;  the  symptoms  of  which  in  common  are 
simple  and  obvious,  but  their  differential  diagnosis  may  be  obscure ; 
while  their  course  and  terminations  are  perilous,  and  the  treatment 
having  reference  to  such  conditions  is  ineffectual  or  impracticable. 

The  whole  of  this  important  but  difficult  subject  has  been  ably 
considered  by  Mr.  Pollock,  who  thus  classifies  these  intestinal  con- 
ditions. Excluding  external  abdominal  hemiee  of  all  kinds,  the 
conditions,  or  causes,  of  intestinal  obstruction  may  be  divided  into  two 
classes  :  the  acute,  which  generally  produce  most  severe  symptoms, 
early  and  sudden  in  their  attack,  and  rapidly  fatal  in  their  results ; 
the  chronic,  in  which  the  symptoms  are  not  at  first  urgent,  and  are 
more  slowly  developed,  and  recovery  sometimes  occurs  without  anv 
assistance  from  treatment  and  often  where  there  seems  no  hope  of 
recovery. 

Acute  conditions  of  intestinal  obstruction  comprise : — 

(1.)   Congenital  Strictures  or  Malformations. 

(2.)  Foreign  bodies  impacted  in  the  intestines,  and  introduced 
through  the  stomach,  formed  in  the  bowel,  or  escaping  by  ulceration 
from  the  gall-bladder. 

(3.)  Volvulus,  twisting,  or  "dislocation"  of  the  bowel,  most  fre- 
quently found  in  the  large,  but  often  in  the  small  intestine. 

(4.)  Loops,  formed  by  bands  of  false  membrane,  adherent  at  both 
extremities  ;  by  diverticula,  adherent  by  their  apices  to  some  portion 
of  the  viscera  or  abdominal  wall ;  or  by  the  fimbriated  processes,  or 
other  portions  of  viscera,  contracting  adhesions,  so  as  to  form  rings 
or  apertures,  entangling  the  intestine  ;  all  these  usually  the  result  of 
peritoneal  inflammatioo. 

(5.)  Mesenteric  pouches  ;  foramen  of  Winslow  ;  or  "  thickened 
peritoneal  sheaths,"  the  result  of  old  hernise. 

(6.)  Intussusception,  or  invagination,  often  caused  by  worms, 
intestinal  polypi,  etc. 

Chronic  conditions :  — 

(1.)   Constipation,  habitual  or  accidental. 

(2.)   Inflamed,  thickened  intestine,  the  result  of  injury. 

(3.)   Chronic  peritonitis, — tubercular  and  abscess. 

(4.)   Tumours  pressing  on  the  bowel, — hydatids,  etc. 
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(5.)  Simple  stricture  of  intestine,  the  result  of  ulcei-ation  and 
other  causes. 

(6.)   Cancer  of  the  bowel,  producing  contraction  of  the  gut. 

The  relative  frequency  of  diffei-ent  causes  of  obstruction,  irre- 
spective of  age,  is  shown  in  the  following  tabulated  arrangement  of 
135  cases,  collected  by  Mr.  Hinton : — 


Diseased  uterus 1 

Stricture  of  ileum  ....  1 
Cancer  of  small  intestine  .  .  2 
Internal  hernia, : 

Inguinal  high  up    . 

Diaphragmatic 

Meso-colic      .     .     . 

Obturator  ... 
Faecal  accumulations  ...  3 
Twist  of  sigmoid  flexure  .  .  4 
Concretions,  calculi,  and  foreign 

bodies        7 

26 


H 
U 


Doubtful 8 

Peritoneal  adhesions,  tubercles, 

etc 9 

Stricture  of  sigmoid  flexure     .  10 

Ditto  colon 11 

Ditto  rectum 11 

Intussusception 24 

By  bands,  adherent  diverticula, 

uterine  appendages,  etc. .  .  36 
In  tirst  column       ...  26 

.  Total     135 


The  order  of  freque^icy,  as  to  different  causes  of  obstruction  at  various 
ages,  showing  the  liability  of  different  periods  of  life,  may  be  thus 
stated  ;  in  regard  to  youth,  middle  life,  and  old  age.  In  youth ;  from 
internal  strangulation  by  bands  of  lymph,  omentum,  or  adherent  diver- 
ticida  (Fig.  921),  from  adhesion  of  coils  of  bowel  to  each  other,  from 
intussusception^  from  foreign  bodies  taken  by  the  mouth,  from  cancel' 
rarely,  and  hitherto  found  in  the  rectum  only; — in  middle  life;  from 


Fig.  921.* 


Fig.  922.t 


volvulus  or  tivists  of  large  or  small  intestine,  from  gall-stones,  intestinal 
concretions,  and  foreign  bodies,  from  intussusception,  from  simple  stric- 
ture, from  mesenteric  hernia,  from  internal  strangulation  by  bands  (Fig. 
922),  etc.,  from  peritonitis  often  resulting  in  abscess,  from  simple  con- 

*  St.  Thomas's  Hosp.  Mxis.,  E.  19^ 

t  Ibid.,  E.  14.     A  portion  of  small  intestine  included  in  a  band  of  omentum. 
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Fig.  923.* 


stipation,  from  cancer  ; — in  advanced  life ;  from  cancer,  from  thickened 
intestine  the  result  of  old  reducible  hernia,  from  intussusception,  from 
simple  stricture,  and  lastly,  from  internal  strangulation. 

Symptoms  and  Diagnosis. — Certain  symptoms  are  common  to  in- 
testinal obstruction  arising  from  any  cause.  And,  whether  it  be  acute 
or  chronic,  these  symptoms  are  the  same,  differing  or  rather  varying 
only  in  degree.  Ko  definite  line  of  distinction  can  be  drawn  between 
the  symptoms  in  either  degree ;  the  acute  sometimes  subsiding  into 
the  chronic,  and  in  this  state  perhaps  becoming  acute  in  their  severity. 
Hence,  the  condition  or  cause  of  obstruction  cannot  be  invariably 
inferred  from  the  greater  or  less  severity  of  the  symptoms,  as  the 
ground  of  diagnosis.  In  the  more  chronic  form  of  intussusception, 
continuing  for  weeks  or  even  months,  the  state  of  the  intestine  is 
that  of  incarceration,  rather  than  of  strangulation ;  a  simple  invagi- 
nation of  the  intestine,  without  adhesion  or  any  marked  interruption 
of  the  circulation.  The  incarcerated  bowel  may  be  irreducible,  and 
is  very  apt  to  become  strangulated,  and  thus  give  rise  to  acute 
symptoms.  The  general  symptoms  of  intestinal  obstruction  are — pain 
in  the  abdomen,  and  localized  more  especially  in  some  particular  part, 
with  abdominal  distension,  constipation  and  vomiting,  followed  sooner 
or  later  by  collapse.     A  tumour  may,  or  may  not,  be  presented. 

In  the  acute  form,  of  these  symptoms,  intussusception  or  invagination 
of  the  bowel,  at  some  part  of  the  intestinal  canal,  as  the  most  common 
cause  of  obstruction,  will  illustrate  their  usual 
course.  The  upper  portion  of  intestine  slips 
into  the  lower,  at  the  seat  of  invagination 
(Fig.  923).  The  patient  is  seized  with  ab- 
dominal pain,  sudden  and  often  acute,  which 
is  refeiTed  to  the  seat  of  injury,  perhaps  the 
lower  part  of  the  belly  ;  and  he  seems  conscious 
that  something  has  happened  within  the  ab- 
domen. Flatulent  swelling  supervenes,  with 
much  rumbling  and  rolling  of  the  intestines  ; 
a  commotion  which  can  be  felt  and  perhaps 
seen,  and  traced  up  to  a  part  of  the  canal 
where  it  ceases.  That  is  the  seat  of  invagina- 
tion, and  there  the  commencement  of  a  tumour 
may  perhaps  be  detected,  and  which  con- 
tinues to  elongate  in  the  direction  of  in- 
vagination— or  towards  the  lower  portion  of 
intestine,  which  ensheaths  the  involution.  The  consistence  of  this 
tumour  is  always  firm,  but  it  becomes  harder,  and  increases  in  thick- 
ness, under  manipulation  and  during  a  paroxysm  of  pain  ;  both  these 
changes  distinguishing  it  from  the  swelling  produced  by  an  accumu- 
lation of  faeces  in  the  intestine — constipation.  Sometimes,  an  in- 
tussusception has  a  distinctly  peristaltic  movement.  A  constant 
desire  to  relieve  the  bowels  is  experienced,  and  frequent  efforts  are 
made  to  do  so ;  but  the  constipation  is  obstinate,  and  nothing  passes, 
or  only  a  little  wind  and  a  lump  or  two  of  hardened  faeces,  or  a  little 
mucus  mixed  with  blood  may  be  strained  out ;  not  unfrequently,  pure 
blood,  fluid  or  clotted,  is  discharged.  Yomiting  soon  sets  in,  the  con- 
tents of  the  stomach  being  ejected,  and  then  speedily  stercoraceous 
*  St.  Thomas's  Hosp.  Mas.,  E.  10. 
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matter.  This  state  continuing  and  increasing,  the  patient's  anxiety 
and  distress  are  aggravated.  His  restless  endeavours  to  force  a  pas- 
sage by  stool,  in  the  A'ain  liojae  of  obtaining  I'elief,  the  accumulating 
abdominal  distension,  and  pain  heightening  to  agony,  constitute  a 
picture  piteous  to  behold.  At  length  prostration  ensues,  with  some 
abatement  of  the  symptoms,  but  of  a  delusive  character ;  the  victim 
sinks  exhausted  in  a  few  days,  usually  about  a  week  or  ten  days  at  the 
latest.  Death  is  consequent  on  the  exhaustion,  coupled  with  gangrene 
and  perhaps  peritonitis.  The  supervention  of  gangrene  can  hardly 
be  determined ;  certainly  not  by  the  occurrence  of  hsemorrhage, 
or  by  the  passing  of  blood-stained  mucus ;  the  co-existing  condition 
of  the  bowel  being  only  perhaps  that  of  congestion.  But  the  siidden 
occurrence  of  bleeding  may  be  symptomatic  of  a  I'apidly  fatal  termi- 
nation. On  the  other  hand,  the  absence  of  gangi-ene  may  be  safely 
inferred — as  Mr.  Hutchinson  has  observed — when  the  tumour  con- 
tinues to  advance  yet  further  in  the  direction  of  invagination  towards 
the  large  intestine ;  the  gliding  movement  for  increasing  involution 
being  incompatible  with  the  changes  attending  gangrene. 

In  chronic  obstruction,  stricture  of  the  bowel,  and  commonly  of  some 
portion  of  the  large  intestine,  as  of  the  sigmoid  flexui'e  or  of  the  rectum, 
is  attended  with  similar  symptoms  ;  but  they  are  less  speedily  developed 
and  less  mai'ked.  Progressive  inability  to  relieve  the  bowels,  and 
nan^ow,  constricted,  or  flattened  motions  dwindling  down  at  length  to 
constipation,  with  nausea  and  then  vomiting  less  early  stercoraceous, 
are  succeeded  by  tympanitic  distension  and  pain.  Death  may  not  occur 
for  weeks  or  months,  and  recovery  takes  place  when  least  expected. 

The  diagnosis  as  to  the  particular  cattse  of  obstruction  cannot  be 
positively  determined  by  any  known  special  symptoms,  except  perhaps 
where  the  seat  of  obstruction  is  low  down,  near  or  in  the  rectum.  NOr, 
with  regard  to  moi-e  internal  obstructions,  is  the  causative  condition  so 
important  practically,  as  its  particular  seat, — the  portion  of  intestinal 
canal  affected.  To  discover  this  point,  a  most  careful  and  thorough 
examination  of  the  abdomen  should  be  made  externally ;  and  an  ex- 
ploration internally  as  far  as  possible,  through  the  passages, — the 
rectum,  and  the  vagina  in  the  case  of  a  female  patient. 

The  diagnostic  symptoms  in  the  principal  different  conditions,  acute 
and  chronic,  may  be  thus  stated.  In  intussusception,  the  chief  signs 
are — the  fixed  pain  and  tympanitic  distension  of  the  abdomen,  with 
vomiting  of  bilious  fluid  or  feculent  matter,  tenesmus,  and  the  passage 
of  bloody  mucus ;  probably  also  the  presence  of  a  hard,  cylindrical, 
and  elongated  tumou.r — feeling  like  a  long,  thick  sausage.  Commonly 
situated  in  the  direction  of  the  descending  colon,  it  may  continue  to 
advance  in  length,  and  is  liable  to  some  change  of  position.  The 
intussusception  will  be  discovered  by  palpation,  so  as  to  displace  the 
adjoining  intestines,  which  being  distended  with  flatus,  may  partly 
overlie  the  tumour,  and  whereby  also  dulness  on  percussion  may 
give  place  to  tympanitic  resonance.  Sometimes,  an  involuted  portion 
of  bowel  can  be  felt  by  passing  the  finger  up  the  rectum,  or  it  may 
protrude  from  the  anus.  Intussusception  occurs  usually  at  an  early 
period  of  life,  seldom  in  adults.  With  the  moi'e  or  less  urgent,  or 
acute,  character  of  the  symptoms  of  internal  strangulation,  the  accom- 
panying constitutional  disturbance  tends  towards  collapse.  In  volvuhis 
or   twisting    of   the   bowel,    the    abdominal  distension   may  be    very 
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unsymmetrical  ;  great  tympanitis  on  one  side,  and  flattening  oq  the 
other,  with  the  symptoms  of  internal  strangulation.  In  internal 
hernia,  the  suddenness  and  marked  severity  of  the  symptoms  are 
somewhat  characteristic.  In  chronic  stricture,  the  occasional  absence 
of  any  symptoms  of  strangulation  will  be  distinctive  ;  coupled  with 
obstruction,  as  evinced  by  constipation,  and  abdominal  enlargement, 
commencing  above  the  seat  of  fsecal  impaction.  Examination  per 
rectum  can  be  made  with  the  fing'er  or  by  means  of  a  bougie  or 
injection.  When  the  stricture  is  situated  low  down,  it  maybe  reached 
with  the  finger,  and  a  more  satisfactory  exploration  made  as  to  the 
nature  and  extent  of  the  constriction.  Higher  up,  the  seat  of  obstruc- 
tion may  be  reached,  by  gradually  dilating  the  anus  with  the  fingers 
in  a  conical  form,  so  as  to  iutroduce  the  hand  up  the  bowel— accord- 
ing to  the  method  of  examination  proposed  by  Mr.  Walsham — the 
patient  being  anaesthetic.  Some  rectal  incontinence  resulting  soon 
passes  ofi:".  Simple  stricture  is  limited  usually  to  a  circular  band, 
having  a  sharp  margin  around  the  apertiire  which  communicates  with 
the  intestine  above.  Cancerous  stricture  extends  along  the  rectum, 
and  presents  considerable  thickening  and  an  irregular  or  nodulated 
surface.  If  a  bougie  be  introduced,  it  must  be  passed  up  with  great 
caution  and  no  degree  of  force,  as  frightful  damage  might  be,  and  has 
been,  done  by  misadventui'e.  An  injection  of  warm  water  may  be  im- 
mediately returned  or  only  partially  retained,  thus  plainly  declaring 
the  presence  of  a  stricture  ;  especially  if  the  return  current  should  wash 
away  with  it  any  feculent  matter,  lodged  below  the  obstruction. 

The  seat  of  obstruction. — It  is  obviously  a  very  important  question 
to  determine,  if  possible,  the  seat  of  intestinal  obstruction.  Whenever 
the  occluded  portion  of  intestine  lies  beyond  the  reach  of  direct  exami- 
nation— with  the  finger,  or  perhaps  the  hand,  introduced  per  rectum — 
its  locality  will  be  doubtful. 

Two  methods  of  indirect  examination  have  just  been  alluded  to ; 
namely,  by  the  introduction  of  a  long  bougie ;  or  by  means  of  injec- 
tion ;  to  which  may  be  added,  auscultation  of  the  abdomen — in 
conjunction  with  injection. 

The  passing  of  a  bougie  up  the  rectum — if  not  a  somewhat  dangerous 
method  of  examination— affords  probably  inconclusive  evidence  as  to 
the  seat  of  any  obstruction.  The  end  of  the  instrument  may  hitch  in 
a  fold  of  mucous  membrane — as  if  a  stricture  of  the  rectum  ;  or  higher 
up,  at  the  commencement  of  this  terminal  portion  of  the  bowel,  the 
bougie  may  not  find  its  way  through  the  sigmoid  flexure  of  the  colon ; 
but  bends  on  itself,  as  the  instrument  is  still  further  introduced,  until 
a  sufiicient  length  has  passed,  apparently,  to  indicate  that  the  whole 
of  the  descending  colon  is  free  from  any  obstruction.  This  source  of 
deception  has  been  known  to  occur,  in  practised  hands — when  the 
bougie  has  been  used  with  caution  high  up ;  otherwise,  the  bowel  has 
actually  been  ruptured  in  misdirected  attempts  to  thus  examine  the 
sigmoid  colon.  Mr.  Treves — in  his  valuable  treatise  on  Intestinal 
Obstruction — explains  fu-rther  the  difficulty  of  determining  whether 
the  bougie  has  entered,  or  passed  through,  the  sigmoid  flexure  of  the 
colon — as  depending  on  the  mobility  of  this  portion  of  intestine,  owing 
to  the  length  of  its  mesentery,  and  the  real  extent  of  the  sigmoid  loop. 
From  repeated  post-mortem  experiments,  he  has  found  the  length  of 
mesentery  suspending  this  segment  of  the  colon  to  be  such  that  the 
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summit  of  the  loop  can  be  made  to  touch  the  cfecum  or  to  reach  the 
level  of  the  umbilicus ;  while  the  loop  of  intestine  has  measured  from 
eighteen  to  twenty  inches  in  length.  If,  therefore,  the  long  bougie 
passes  into  a  coil  of  this  extent,  its  extremity  may  reach  the  level  of 
the  umbilicus,  and  yet  not  have  passed  beyond  the  sigmoid  flexure. 
Thus,  it  has  happened  that  the  end  of  a  bougie  has  been  felt  near  the 
ujnbilicus — as  if  the  instrument  had  actually  reached  the  middle  of 
the  transverse  colon,  and  demonstrating  apparently  the  absence  of  any 
obstruction  below  that  point ;  and  yet  after  death  an  impervious  stric- 
ture has  been  discovered  at  the  junction  of  the  sigmoid  and  descending 
colon.  Sometimes,  the  ordinary  sigmoid  flexure  is  represented  by 
abnormal  coils,  into  one  of  which  the  bougie  may  have  found  its  way. 

Injection — as  a  method  of  ascertaining  the  seat  of  intestinal  obstruc- 
tion— is  scarcely  more  reliable  than  the  introduction  of  a  bougie  up  the 
bowel.  The  quantity  of  fluid  which  the  bowel  may  contain,  without 
any  return  flow,  will  depend  very  much  upon  its  dilated  or  contracted 
condition,  below  the  obstruction  ;  and  the  imtability  of  the  intestine 
will  allow  more  or  less  of  the  injection  to  be  retained.  In  one  case, 
with  stricture  of  the  sigmoid  flexure,  the  rectum  retained  over  three 
pints  of  water,  for  twenty-five  minutes.  In  some  cases  also,  Dr. 
Hilton  Fagge  has  shown  that  intestinal  stricture,  associated  with 
bending  of  the  gut  or  a  valvular  arrangement  of  the  mucous  membrane, 
above  this  obstruction,  will  allow  the  passage  of  water  from  below, 
although  fluid  cannot  escape  downwards  through  that  part. 

Auscultation  of  the  colon  and  cgecum,  while  fluid  is  being  injected 
per  rectum,  may  clearly  indicate  the  locality  of  obstruction  in  the  large 
intestine  ;  and  this  method  of  examination  supplies  the  most  reliable 
evidence  respecting  the  question  under  consideration.  It  may  be  called 
the  physical  method  of  diagnosis,  in  relation  to  intestinal  obstruction, 
and  its  seat.  On  listening  with  the  ear  or  the  stethoscope,  placed  over 
the  csecum,  the  fluid  thrown  up  the  rectum  can  be  heard  traversing 
the  large  intestinal  canal,  and  to  stop  at  the  ctecal  reservoir ;  plainly 
demonstrating  the  absence  of  any  impediment  amounting  to  obstruc- 
tion, in  the  fltishing  jDassage  of  the  current.  The  rush  of  water  may 
be  heard  all  over  the  abdomen,  if  the  fluid  be  thrown  up  the  bowel  too 
forcibly,  and  in  a  continued,  gushing  stream;  but,  when  injected  more 
gradually,  and  interruptedly,  the  rushing  sound  is  limited  to  the  course 
of  the  colon.  Any  admixture  of  air,  with  the  water,  will  obscure  the 
character  of  the  sound  produced  ;  and  borborygmi  in  the  intestinal 
canal  must  not  be  mistaken  for  obstruction, — for  then  "  the  listening 
ear  but  listeneth  to  the  murmur  of  the  wind." 

Peritonitis  must  be  distinguished  from  intestinal  obstruction ;  either 
when  the  peritoneal  inflammation  is  associated  with  obstruction  of  the 
bowels,  or  when  peritonitis  occurs  independently,  and  simulates  that 
condition. 

Peritonitis,  as  a  complication  of  intestinal  obstruction,  supervenes 
upon  the  symptoms  of  abdominal  pain,  vonaiting  and  constipation, 
referable  to  stoppage  of  the  bowels.  The  abdomen  becomes  tense  and 
hard,  as  effusion  of  fluid  takes  place  into  the  peritoneal  cavity;  giving 
also  a  general  distension  to  the  abdomen,  unlike  the  one-sided  sausage- 
like swelling  due  to  intussusception.  The  collection  of  fluid  may  also 
be  indicated  by  dulness  on  percussion,  and  fluctuation  perceptible,  in 
the  flanks — as  the  most  dependent  parts  of  the  abdomen.     There  is  a 
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notably  increased  tenderness  of  tlie  tnmid  telly  ;  while  the  previously 
intense  pain  may  be  mitigated,  as  intestinal  paralysis  ensues  from 
peritoneal  inflammation,  and  the  peristaltic  movements  subside  ;  the 
pain  also  becoming  less  paroxysmal,  and  more  continuous.  At  the 
same  time,  the  vomiting  is  sometimes  aggravated,  or  it  becomes  less 
frequent;  and  its  feculent  character  may  cease,  as  the  regurgitant 
action  proceeds  less  from  the  intestinal  canal.  In  the  supervention  of 
the  symptoms  of  peritonitis,  and  the  partial  subsidence  of  the  pheno- 
mena which  had  previously  characterized  obstruction  of  the  intestine, 
the  combination  of  both  these  conditions  may  be  surely  inferred. 
Whenever  peritonitis  has  already  developed,  before  a  case  of  this 
mixed  kind  comes  under  observation,  the  previous  history  of  the  case, 
with  regard  to  the  order  of  the  symptoms,  will  very  much  aid  the 
diagnosis.  In  any  case  of  peritonitis,  the  possibility  of  the  peritoneal 
inflammation  masking  the  symptoms  referable,  more  particularly,  to 
intestinal  obstruction,  must  not  be  overlooked. 

The  diagnosis  between  peritonitis  and  intestinal  obstruction,  as 
an  independent  condition,  proceeds  upon  the  recognition  of  points  of 
differentiation,  to  which  Mr.  Treves  has  specially  drawn  attention. 

Acute  peritonitis,  resulting  from  perforation  of  the  bowel — usually 
the  caecum  or  its  appendix — closely  simulates  acute  intestinal  strangula- 
tion. Duplay  has  collected  fourteen  authenticated  cases  of  this  error 
in  diagnosis ;  in  several  of  which,  abdominal  section  was  resorted  to 
for  the  purpose  of  relieving  a  supposed  obstruction,  but  only  to  then 
discover  the  absence  of  any  such  condition.  Perforation  of  the  gall- 
bladder has  also  given  rise  to  a  similar  mistake,  as  in  a  case  reported 
hj  M.  Herbelin. 

Perforative  peritonitis  bears  a  general  resemblance  to  acute  in- 
testinal obstruction  :  in  both  the  symptoms  may  develop  suddenly, 
during  apparent  health,  or  after  some  vague  abdominal  disturbance ; 
in  both,  early  and  severe  pain,  constipation,  and  vomiting,  which  pro- 
bably becomes  stercoraceous,  are  significant  symptoms,  followed  speedily 
by  great  prostration. 

But  the  points  of  differentiation  maybe  thus  enumerated: — (1.) 
Perforative  peritonitis  is  generally  preceded  by  symptoms  referable  to 
the  intestinal  tract — dyspepsia,  with  an  irregular  action  of  the  bowels, 
culminating  in  a  distended  state  of  the  c^cum,  which  becomes  palpably 
enlarged,  and  tender  or  painful — in  short,  resulting  in  typhlitis  ;  acute 
intestinal  strangulation  has  generally  no  precursory  symptoms,  the 
attack  occurring  quite  suddenly,  as  a  stoppage  of  the  bowels.  The  usual 
symptoms  of  pyrexia  accompany  the  peritoneal  inflammation  ;  a  high 
temperature  to  102°  or  104°,  but  subsiding,  perhaps  speedily,  to  subnor- 
mal, as  prostration  or  collapse  ensues,  with  perforation  ;  whereas,  with 
acute  obstruction,  the  temperature  is  usually  subnormal,  and  remains  so 
throughout.  (2.)  Pain  may  be  equally  severe  in  both  the  inflamma- 
tory and  the  obstructive  affections  ;  but  in  the  one,  this  is  accompanied 
with  notable  tenderness  on  pressure  over  the  whole  abdomen ;  as  con- 
trasting with  the  absence  of  tenderness,  or  the  actual  relief  afforded  by 
pressure  at  the  seat  of  strangulation.  (3.)  Vomiting  may  be  an 
equally  early  symptom  in  both  conditions,  but  its  severity  is  more 
especially  significant  of  acute  strangulation,  and  it  soon  becomes,  more 
surely,  stercoraceous.  (4.)  Constipation  is  less  absolute  in  acute  peri- 
tonitis,  than  it  is  in  acute   obstruction.     (5.)   The    abdominal  wall 
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presents  a  cbaracteristic  tension  and  hardness  in  diffuse  peritonitis, 
coupled  with  a  general  tumefaction  of  the  abdomen  ;  Avhereas,  a  flaccid 
state  of  the  parietes,  with  perhaps  a  marked  swelling  at  the  seat  of 
obstruction,  characterizes  acute  strangulation, — until,  with  the  super- 
vention of  peritoneal  inflammation,  these  features  are  exchanged  for 
the  general  tension  and  distension  of  the  belly.  Tubercular  peritonitis 
can  scarcely  be  mistaken  for  obstruction  of  the  bowels,  when,  as  a 
chronic  affection,  the  disease  progresses  slowly ;  and  the  ascitic  condition 
of  the  abdomen,  with  general  debility,  thus  differs  from  the  picture  of 
acute  intestinal  obstruction.  But,  in  the  acute  form  of  tubercular 
peritoneal  inflammation,  the  painful  and  partially  tumid  state  of  the 
abdomen,  associated  with  vomiting  and  constipation,  constitute  symp- 
toms which  bear  a  resemblance,  so  far,  to  acute  strangulation  of  the 
bowels.  Under  these  circumstances,  abdominal  section  has  been  pro- 
posed to  relieve  the  supposed  causative  condition.  But  the  coming 
and  going,  occasionally, — the  fitful  character  of  such  attacks,  has  dis- 
pelled the  illusion.  From  repeated  attacks  of  tubercular  peritonitis, 
real  intestinal  obstruction  may  result — in  consequence  of  some  flexion 
of  an  intestinal  loop,  or  a  consolidation  of  coils  of  intestine  matted 
together  with  deposit. 

False  strangulation  of  some  portion  of  intestine  must  be  dis- 
tinguished from  true  mechanical  obstruction.  Paralysis  of  a  segment 
of  intestine  is  attended  with  the  loss  of  peristaltic  movements  in  that 
part,  and  thus  gives  rise  to  constipation,  and  the  symptoms  of  obstruc- 
tion. Henrot  refers  intestinal  paralysis  to  three  causes  :  direct  para- 
lysis of  a  segment  of  the  gut,  proceeding  from  changes  in  its  walls ; 
indirect  paralysis,  depending  upon  reflex  nerve-action  ;  and  paralysis 
of  the  bowel  in  a  general  affection  of  the  nervous  system. 

But  intestinal  paralysis  from  any  cause  can  rarely  be  mistaken  for 
true  obstruction,  as  the  symptoms  occur  under  circumstances  which 
usually  explain  any  difficulty  in  the  diagnosis. 

As  arising  from  some  damage  done  to,  or  morbid  condition  of,  a 
portion  of  intestine,  paralysis  of  the  bowel  may  be  induced  by  pro- 
longed taxis  in  the  reduction  of  hernia — an  enterocele  ;  or  result  from 
strangulation  itself,  which  paralyzes  the  peristaltic  movements  of  the 
bowel,  without  obstructing  the  passage.  Hence,  the  continuance  of 
symptoms — constipation  and  vomiting-,  referable  apparently  to  some 
obstructive  caiise.  In  other  traumatic  cases,  as  from  a  kick  in  the 
abdomen,  the  intestinal  action  may  be  directly  paralyzed.  Peritonitis 
sometimes  feigns  intestinal  obstruction,  in  like  manner,  as  the  in- 
flammation extends  over  the  serous  coat  of  the  bowels.  So  also, 
diseases  of  or  affecting  the  bowels,  which  result  in  intestinal  ulcera- 
tion, probably  lead  to  a  paralytic  state  of  the  muscular  coat ;  and  thus 
maybe  explained  the  constipation,  and  even  vomiting,  which  sometimes 
ensues  from  typhoid,  tuberculous,  or  dysenteric  nlcers  of  the  intestine  ; 
although  diarrhoea  had  been  a  prominent  abdominal  symptom,  in  an 
eai'ly  stage  of  such  diseases. 

Reflex  paralysis  of  some  portion  of  intestine  simulates  obstruction, 
not  only  in  the  production  of  constipation  and  vomiting,  but  in  the 
collapse  especially,  which  occurs  in  such  cases.  Thus,  a  crush  of  the 
testicle,  or  inflammation  of  a  retained  testis,  is  soon  followed  by  more 
or  less  severe  collapse  ;  and  an  abscess  in  the  abdominal  wall  has  the 
same  effect,  accompanied  perhaps  with  colic,  constipation,  and  vomiting. 
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As  a  manifestation  of  some  general  disturbance  of  the  nervous 
system,  symptoms  of  apparent  intestinal  obstruction  may  be  referable 
to  bysteria,  meningitis,  or  otber  affections  of  the  nervous  centres. 

Diseases  simulatmg  obstruction  of  the  hoivels  may  be  noticed  in 
connection  with  the  question  of  diagnosis ;  but  the  combination  of 
symptoms  which  gives  to  each  such,  feigning  disease  its  own  indi- 
viduality, removes  it  still  further  from  association  with,  a  purely  in- 
testinal condition ;  altbougb  some  symptoms  may  have  an  equivocal 
character,  being  common  to  both.  Thus,  it  will  suffice  to  mention 
lead-colic ;  arsenical  poisoning ;  hepatic  or  renal  colic  ;  cirrhosis  of 
the  liver;  tumours  of  the  omentum,  or  of  the  mesentery,  not  im- 
plicating intestine;  dysentery,  or  enteritis, — which,  as  inflammatory 
affections  of  the  bowels,  may  result  in  constipation,  and  other  symp- 
toms of  intestinal  obstruction.  That  these  sources  of  deception  in 
diagnosis  are  worthy  of  record,  is  attested  by  the  fact  that,  in  all  such, 
cases,  instances  of  mistaken  identity  have  occurred. 

A  marked  diminution  in  the  quantity  of  urine  excreted  is  a  frequent 
symptom  in  connection  with  intestinal  obstruction.  This  anuria  or 
oliguria  is  not  significant  of  obstruction  high  up  in  the  intestinal 
canal,  as  was  alleged  by  Dr.  Barlow ;  but  is  proportionate  to  the  acute 
character  of  the  obstruction.  It  is  symptomatic  of  the  shock  or 
collapse  which  attends  such  an  attack,  and  occurs  also  in  hepatic  colic, 
and  from  severe  abdominal  injury.  This  diminished  excretion  of 
urine  is  probably  due  to  reflex  nervous  action  on  the  kidneys ;  but 
the  draining  away  of  water  from  the  system  by  constant  vomiting,  and 
in  the  sweating  from  agonizing  pain,  may  also  partly  explain  the 
accompanying!  scanty  secretion  of  urine.  It  is,  therefore,  often 
associated  with  intense  thirst.  In  chronic  and  incomplete  obstruction, 
this  urinary  symptom,  according  to  Leichtenstern,  is  indicative  of  the 
high  situation  of  the  occlusion,  in  the  intestinal  canal ;  stenosis  of  the 
duodenum  being  attended  with  marked  anuria,  as  compared  with 
the  secretion  of  urine  when  the  lower  portion  of  the  ileum  or  the 
colon  is  occluded. 

Treatment. — The  general  indication  of  treatment  in  intestinal  ob- 
struction— from  whatever  cause  arising — is  obvious  enough  ;  namely, 
to  restore  the  continuity,  and  the  normal  action  of  the  bowel.  But 
how  to  accomplish  this  object  is  always  a  question  of  difiiculty.  Its 
rational  fulfilment  would  first  imply  the  previous  detection  of  the 
causative  condition  in  operation, — as  to  its  nature  and  seat.  This 
precision  of  diagnosis  cannot,  as  we  have  seen,  generally  be  attained. 
So  we  must  be  guided  by  more  general  rules  of  treatment. 

Medicinal  measures  have  regard  to  restoring  the  normal  action  of 
the  bowel,  and  allaying*  the  exciniciating  pain  and  inflammation,  more 
particularly  incident  to  acute  obstruction.  With  this  view,  the  most 
important  rule  is  never  to  administer  purgatives ;  i.e.,  medicines  by 
the  mouth,  to  force  evacuation  through  the  obstructed  portion  of  the 
intestinal  canal.  Enemata  may  generally  be  used  with  advantage,  oft 
repeated  and  copiously,  especially  if  the  obstruction  is  apparently  the 
result  of  constipation.  Mild  enemeta  are  most  serviceable,  as  soap 
and  water,  or  simply  of  warm  water  ;  their  mechanical  movement  being 
more  effectual  than  any  aperient  action.  The  injection  of  air  or  in- 
flation, by  means  of  the  stomach-pump,  has  occasionally  pi"oved  effectual 
in  overcoming  the  obstruction,  and  thus  restoring  the  natural  action  of 
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the  bowel.  But  I  prefer  an  oleaginous  injection,  which  both  distends 
the  intestines,  and  acts  as  a  solvent  of  any  hard  scj^baliB  or  fsecal 
accumulation.  I  have  thrown  in  seven  pints  of  olive  oil.  As  the  in- 
testinal canal  becomes  inflated,  something  is  felt  to  give  way  suddenly, 
and  a  motion  soon  follows.  This  practice  has  been  most  successful  in 
intussusception,  and  as  occurring  in  infants  and  children.  When  an 
invaginated  portion  of  intestine  has  descended  through  the  colon  to 
within  reach  from  the  rectum,  bougies  have  been  used  to  push  back  the 
bowel ;  but  this  method  of  treatment  cannot  be  recommended  either 
for  its  safety  or  success.  Inversion  and  shaking  of  the  patient's  body 
might  be  tried ;  the  legs  being  lifted  over  the  shoulders  of  him  who 
thus  exercises  his  skill,  and  an  anassthetic  having  been  given  to  relax 
all  muscular  action.  Such  a  procedure  is  attended  with  the  risk  of 
doing  some  internal  damage,  and  without  much  hope  of  effecting 
reduction.  Aspiration  has  been  resorted  to,  and  with  success,  in  some 
cases.  A  fine  aspirating  needle  is  passed  into  the  most  resonant  part,  and 
the  flatus  withdrawn.  But  the  needle  is  very  apt  to  become  impacted 
with  feculent  matter;  and  there  is  some  risk  of  ftecal  extravasation 
in  withdrawing  the  needle  through  the  peritoneal  cavity.  Opium  is 
the  most  efficacious  agent  for  the  relief  of  pain,  and  it  exercises  some 
remedial  influence  on  jieritoneal  inflammation.  But  with  symptoms 
of  peritonitis,  calomel  may  be  combined  with  opium ;  and  leeches, 
followed  by  hot  fomentations,  should  be  applied  to  the  abdomen. 
Solid  food,  of  any  kind  or  in  the  smallest  quantity,  must  be  rigorously 
prohibited  ;  the  patient  should  be  supported  entirely  by  the  imbibition 
of  fluid  nourishment ;  and  this  injunction  is  scarcely  less  applicable 
if  the  obstruction  has  yielded,  and  the  bowel  lies  as  yet  disorganized 
or  functionally  paralyzed. 

These  general  directions — as  to  treatment,  should  be  modified  ac- 
cording to  circumstances ;  and  chiefly  with  reference  to  the  acute  or 
chronic  character  of  the  obstruction  ;  the  seat  of  obstruction,  and  the 
causative  condition — so  far  as  these  factors  in  the  question  can  be 
determined — ^being  also  taken  into  account. 

In  acute  intestinal  obstruction,  the  administration  of  purgatives 
would  obviously  increase  the  stoppage,  when  arising  from  intussuscep- 
tion or  volvulus,  any  increased  peristaltic  movements  of  the  bowels 
having  the  effect  of  aiding  invagination  or  probably  of  twisting  a 
volvulus  tighter.  It  is  only  in  cases  of  faecal  impaction  that  gentle 
laxative  aperients  may  succeed  in  overcoming  the  obstruction.  Castor 
oil  is  the  most  efficacious  laxative,  acting  also  mechanically  as  a  solvent 
of  any  hardened  faecal  lumps.  Enemata— as  aperients — are  of  use  only 
when  the  obstruction  is  seated  somewhere  in  the  large  intestine,  and 
due  to  ffecal  accumulations.  Thus,  the  feeces  collecting  above  a  stric- 
ture of  the  colon  may  be  reached  by  a  soap  or  oil  enema,  when  no 
passage  could  be  effected  from  above  the  stenosis.  Copious  enemata 
may  succeed  in  mechanically  overcoming  an  obstruction,  as  by  dis- 
lodging a  fgecal  impaction,  or  by  reducing  an  invagination  of  the  large 
intestine ;  but  any  such  enema  must  be  administered  with  some  force — 
as  a  "forcible  enema,"  or  "monster  clyster,"  thrown  in  slowly  and 
gradually,  and  allowed  to  remain  in  the  colon  for  some  time.  Chloro- 
form may  aid  its  operation  on  the  gut.  A  powerful  syringe  answers 
for  this  purpose ;  or  the  syphon-apparatus  may  be  more  effectual. 
"Warm  water,  or  olive  oil,  injections  have  each  their  advocates.     Infla- 
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tion  or  insufflation — the  forcible  injection  of  air,  acts  in  tTie  same  way 
as  a  forcible  enema ;  but  without  any  advantage ;  and,  indeed,  this 
method  of  distending  the  bowel  cannot  have  the  same  effect  as  a 
.solvent,  when  the  obstruction  is  due  to  a  f^cal  mass.  Opium  is  the 
most  beneficial  agent  in  the  treatment  of  acute  intestinal  obstruction, 
arising  from  any  cause,  and  as  affecting  any  portion  of  the  intestine — 
large  or  small.  Opium  subdues  peristaltic  action  and  vomiting,  re- 
lieves pain,  and  counteracts  shock  ;  restoring  also  the  pulse  and 
temperature.  In  the  course  of  one  hour,  the  beneficial  influence  of 
this  agent  has  been  manifested ;  the  pulse  increasing  from  48  to  76, 
and  becoming  full  and  strong,  while  the  temperature  rose  from  92° 
to  99'6°,  in  a  case  reported  by  Leichtenstei-n.  Under  the  influence  of 
opium,  the  secretion  of  urine  becomes  much  increased  in  quantity ; 
a  remarkable  change  from  the  previous  scanty  secretion,  or  anuria, 
which  not  unfrequently  attends  the  state  of  collapse.  The  hypo- 
dermic injection  of  morphia  often  proves  most  salutary  as  a  diuretic. 
In  the  repeated  use  of  opium,  however,  it  must  not  be  forgotten  that 
this  remedy  soon  masks  the  symptoms  of  the  disease  ;  so  that  the 
patient  may  appear  almost"  free  from  any  intestinal  obstruction,  when 
he  is  really  dying  from  acute  strangulation.  Feeding  the  patient 
is,  of  course,  a  most  important  consideration,  to  sustain  the  sufferer 
during  the  dread  exhaustion,  which  so  soon  ensues  from  acute  obstruc- 
tion, and  which  speedily  proves  fatal.  But,  iinder  these  urgent  circum- 
stances, the  difficulty  will  be,  how  to  administer  nourishment,  that 
the  restless  gastro-intestinal  canal  shall  retain  food.  With  incessant 
vomiting,  the  stomach  cannot  be  esjDected  to  retain  food.  But,  vomit- 
ing is  most  irrepressible  when  the  small  intestine  is  obstructed,  leaving 
the  colon  a  free  passage.  Then,  nutritive  enemata  can  be  administered, 
in  small  and  repeated  doses  of  nourishment,  consisting  of  peptonized 
or  predigested  foods,  and  water  to  assuage  the  parching  thirst.  When, 
on  the  other  hand,  the  large  intestine  is  the  seat  of  obstruction,  vomit- 
ing is  not  only  less  severe,  but  the  constant  straining  tenesmus  would 
reject  the  introduction  of  food  throusrh  the  rectum.  Then,  however, 
it  can  be  given  through  the  mouth.  Thus,  the  portal  for  the  adminis- 
tration of  nourishment  will  be  selected,  as  the  symptoms  may  indicate. 
In  chronic  intestinal  obstruction,  similar  considerations  should  guide 
the  Surgeon.  Aperients  are  not  only  harmless,  but  often  most  service- 
able. In  cases  of  chronic  intussusception  of  the  large  intestine,  olea- 
ginous laxatives  may  be  given  with  great  advantage,  from  time  to  time  ; 
and  fsecal  accumulations,  as  the  cause  of  stoppage,  may  thus  be 
dislodged,  dissolved,  and  evacuated.  Enemata  are  likewise  useful ; 
and  especially  when  the  obstruction  is  low  down  in  the  course  of  the 
colon.  But  the  risk  of  any  appeal  to  intestinal  action  must  not  be 
overlooked.  For  if  acute  obstruction  may  be  aggravated  by  even  the 
cautious  use  of  gentle  aperients,  or  mild  enemata,  so  also  chronic 
forms  of  obstruction  may  be  provoked  into  an  acute  state  by  peristaltic 
movements  induced  for  the  relief  of  the  passage.  Opium  is  a  bene- 
ficial adjunct  in  the  treatment ;  allaying  pain,  and  distress.  After 
the  symptoms  have  continued  for  several  days,  or  even  for  a  period 
of  weeks'  duration,  the  source  of  obstruction — whatever  it  was- — has 
yielded;  and  the  sickness  ceasing,  with  a  spontaneous  action  of  the 
bowels,  this  sudden  relief  has  at  once  brought  the  patient  out  of  his 
former  precarious  condition.     Feeding  is  a  most  important  element  in 
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the  management  of  any  chronic  stoppage  of  the  bowels.  When  the 
small  intestine  is  affected,  and  especially  in  the  form  of  stricture,  fluid 
nourishment  may  be  taken,  even  by  the  mouth,  without  disturbing  the 
bowel.  In  chronic  stricture  of  the  colon  also,  the  importance  of 
dieting  will  be  obvious  ;  not  only  with  regard  to  the  selection  of  easily 
assimilated  food,  but  also  with  the  view  of  not  loading  the  bowel  with 
indigestible,  solid  matter.  Thus,  the  patient  may  be  carried  through 
the  long  period  of  exhaustion,  consequent  on  attacks  of  vomiting  and 
abdominal  pain,  the  loss  of  food,  and  the  imperfect  absorption  of 
nutriment  by  the  damaged  intestine. 

Other  methods  of  treatment,  which  are  seldom  practised,  jnay  be 
here  referred  to.  Ice — taken  by  the  mouth,  or  in  the  form  of  iced- 
water  enema — seems  to  have  some  effect,  occasionally,  in  subduing  the 
symptoms  of  acute  obstruction.  Apparently  acting  as  a  sedative  to  the 
stomach,  vomiting  may  be  thus  relieved;  and  certainly,  sucking  ice  often 
appeases  the  sense  of  thirst.  Iced- water  enemata  sometimes  give  ease, 
apparently  by  controlling  the  turbulent  peristaltic  movements,  and 
possibly  by  diminishing  the  vascular  congestion  of  the  affected  bowel. 

JElecfricity  has  overcome  intestinal  obstruction  in  some  cases 
arising  from  the  impaction  of  fgecal  acciimulations,  and  where,  there- 
fore, the  bowel  is  paralyzed.  The  galvanic  current  transmitted  through 
the  abdomen  operates  by  exciting  peristaltic  action.  Faradization  has 
always  been  employed. 

Massage,  or  kneading  the  abdomen,  would  seem  to  offer  some  aid 
in  similar  cases;  a  stoppage  of  the  bow-els  depending  on  the  lodgment 
of  fsecal  matter,  gall-stones,  or  other  foreign  bodies.  But  this  method 
of  dispelling  any  such  obstruction,  can  hardly  be  of  any  use  in  un- 
sheathing an  invaginated  intestine ;  and  in  acute  strangulation,  it 
would  obviously  be  intolerable,  and  most  damaging  to  the  bowel. 

Mercury,  in  a  metallic  form,  was  formerly  administered  by  the 
mouth,  for  the  purpose  of  removing  an  obstruction,  more  especially 
as  depending  on  a  volvulus.  The  mercury  by  its  weight,  and  ready 
penetration,  might  thus  untwist  the  gut.  Many  cases  of  accredited 
cure  are  recorded.  M.  Matignon  has  recently  (1879)  revived  this 
method  of  treatment.  The  doses  of  the  metal  have  varied  from  50 
to  300  grammes,  repeated  several  times.  Whatever  may  have  been 
the  mechanical  effect  produced,  poisoning  has  not  resulted  fi'om 
swallowing-  metallic  mercury;  although,  after  death,  the  bowel  has 
been  foun'd  loaded  with  quicksilver,  above  some  impassable  obsti'uc- 
tion,  and  the  treatment  abortive. 

Operations.— When  medicinal  treatment  has  failed,  the  question 
of  operative  interference  arises.  It  is  a  dire  resource,  almost  as  perilous 
as  the  condition  sought  to  be  removed.  Yet  it  is  justifiable  as  affording 
the  only  chance  of  saving  life,  in  a  state  otherwise  surely  fatal.  The 
period  of  obstruction  when  such  surgical  intervention  becomes  war- 
rantable, cannot  be  determined  absolutely.  As  a  general  rule,  that  laid 
down  by  Phillips  should  be  observed  ;  recourse  to  operation  after  three 
or  four  days  have  passed,  without  any  relief  fi-om  ordinary  measures, 
constipation  being  complete  and  stercoraceous  vomiting  persistent. 
Constipation  alone  will  not  justify  operative  interference,  unless  the 
obstruction  be  complete  ;  but,  with  vomiting  as  a  symptom  of  internal 
strangulation,  an  operation  is  the  only  alternative  between  probable 
life  and  certain  death.     Intussusception  may  betaken  as  an  exception. 
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owing  to  the  pathological  condition  of  the  invaginated  portion  of 
intestine,  with  the  probability  of  sloughing  and  separation  of  that 
portion  of  the  bowel. 

When  the  symptoms  of  strangulation  are  recent  and  acute,  and 
other  measures  have  failed  to  effect  reduction,  as  ascertained  by 
the  disappearance  of  the  tumour  in  the  abdomen,  as  well  as  by  the 
cessation  of  the  symptoms,  operation  should  be  resorted  to,  without 
further  delay.  As  in  the  treatment  of  strangulated  hernia,  the  state 
of  the  protrusion  is  the  source  of  dang'er,  not  the  operation  for  the 
relief  of  strangulation.  At  a  later  period  of  intussusception,  when 
the  symptoms  are  bordering  on  collapse,  operative  interference  will 
be  comparatively  useless,  and  it  is  better  to  trust  to  the  chance  of 
sloughing  of  the  bowel.  This  twofold  rule  as  to  the  time  and  state 
appropriate  for  operation,  is  even  more  imperative  with  regard  to 
infants,  who  soon  sink,  and  in  whom  gangrene  too  seldom  happens, 
to  offer  a  hope  of  recovery  in  that  way.  The  following  self -curative 
results  are  interesting:  —  In  24  cases  of  intussusception,  at  various 
periods  of  life,  from  two  months  and  a  half  to  fifty  years  of  age, 
13  of  the  patients  died  unrelieved,  some  as  early  as  three  days, 
some  as  late  as  forty  days,  from  the  commencement  of  the  symptoms. 
But  in  the  other  11  cases,  the  invaginated  pieces  of  intestine 
sloughed  and  were  passed  by  stool.  Of  these  cases,  only  2  died  soon 
after  the  passage  of  the  slough ;  the  remaining  9  entirely  recovered. 
The  patients  who  recovered  were  ill  for  periods  varying  from  five 
to  thirty  days,  and  their  ages  ranged  from  six  to  fifty  years.  Any 
portion  of  the  intestinal  canal  may  thus  undergo  spontaneous  cure. 
In  35  cases  collected  by  Dr.  W.  Thomson,  the  small  intestine  was 
affected  in  22  cases;  the  large,  or  with  the  small,  in  13.  And  the 
length  of  the  invaginated  portion  of  bowel  evacuated  may  have  been 
considerable,  varying  from  six  inches  to  three  feet ;  while  in  still 
more  rare  instances  of  recovery,  a  portion  of  the  colon,  twenty-nine 
inches  in  length,  was  passed  by  a  child,  six  years  old, — this  case  being- 
reported  by  Dr.  Dawson,  of  Ohio  ;  and  after  the  passage  of  even  five 
feet  of  intestine,  favourable  results  have  occurred  in  the  experience 
of  Dr.  Van  Buren  and  Dr.  Peaslee. 

In  the  more  chronic  form  of  intussusception,  with  scarcely  any 
constipation  or  sickness,  there  will  be  little  probability  of  gangrene 
occurring,  as  the  natural  mode  of  cure ;  but  operation  is  even  more 
justifiable,  although  not  so  urgent,  as  for  acute  intussusception, — the 
object  here  being  the  removal  of  an  otherwise  persistent  condition, 
and  to  avert  the  inevitable  tendency  to  death  from  exhaustion. 

An  operation  for  the  relief  of  intestinal  obstruction  will  vary  in 
its  situation  and  design  according*  to  the  seat  and  nature  of  the  ob- 
struction. 

(1.)  In  respect  to  the  small  intestine,  the  abdominal  wall,  and 
thence  the  peritoneum,  must  necessarily  be  opened,  in  oi^der  to  reach 
the  seat  of  obstruction.  Thus  may  ibe  relieved;  obstruction  of  a 
hernial  character,  whether  depending  on  a  constricting  band,  or  the 
gripe  of  a  fissure  in  the  omentum  or  mesentery  throug'h  which  a  coil  of 
intestine  has  slipped;  or  a  volvulus  of  the  bowel  may  be  imtwisted. 
Least  successful  will  be  the  operation  in  the  following  conditions  : — 
when  peritonitis  has  supervened  from  prolonged  strangulation  ;  in  the 
obstruction  from  foreign  bodies  or  calculi  lodged  in  the  bowel ;  and  in 
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stricture  of  any  portion  of  the  small  intestine.  Intussusception  of 
either  the  small  or  large  intestine,  or  involving  both,  will  also  be 
reached  by  the  same  operative  procedure. 

Gastrotomy,  Laparotomy,  or  the  Abdominal  SecMon,  may  be  per- 
formed in  the  following  manner.  The  arrangements  resemble  those 
of  ovariotomy  in  the  female.  The  temperatare  of  the  apartment 
should  be  raised  to  about  70°  F.,  and  flannels  wrung  out  of  warm 
water  be  at  hand  to  protect  the  bowels  ;  the  bladder  emptied,  and 
chloroform  administered.  Then  the  Surgeon,  standing  conveniently 
between  the  legs  of  the  patient  recumbent,  makes  an  incision,  usually 
in  the  middle  line  below  the  umbilicus ;  or  elsewhere,  over  the  seat  of 
obstruction,  when  that  can  be  diagnosed  by  an  intumescent  tumour. 
Proceeding  cautiously  towards  the  peritoneum,  this  membrane  is  care- 
fully slit  up  by  a  probe-pointed  bistoury  guarded  by  the  forefinger 
beneath.  Any  protruding  coils  of  inflated  intestine  are  then  to  be 
gently  drawn  aside  by  an  assistant  using  the  wet  flannels,  while  the 
operator  searches  carefully  upwards  along  the  empty  coils  of  the  bowel 
until  he  arrives  at  the  source  of  obstruction.  An  intussusception  must 
then  be  reduced.  This  may  generally  be  eifected  by  cautious  and 
gradual  traction  of  the  ensheathing  layer,  instead  of  endeavoui-ing  to 
pull  out  the  iuvagiuated  portion  of  gut.  Sometimes,  a  start  may  be 
given  to  the  reduction  by  gently  compressing"  or  kneading  the  en- 
sheathed  portion ;  and  by  following  up  this  movement,  it  will  perhaps 
glide  out,  leaving  only  the  ensheathing  part  in  the  hand.  A  con- 
stricting band  may  be  divided  cautiously  with  the  scalpel  or  broken 
through  with  the  finger;  a  portion  of  intestine  may  be  withdrawn 
from  a  fissure  in  the  omentum  or  mesentery,  or  a  twisted  portion  of 
bowel  may  be  untwisted.  In  any  case,  having  overcome  the  obstruc- 
tion, the  operator  might  be  tempted  to  relieve  the  tympanitic  disten- 
sion, by  pricking  the  adjoining  intestine,  but  for  the  risk  of  some 
fascal  extravasation  taking  place,  as  happened  in  a  case  where  this  was 
done  by  Mr.  Hutchinson.  When  the  bowel  cannot  be  released,  as  a 
last  resource,  it  might  be  opened  as  low  down  as  possible,  and  the 
ajjerture  stitched  to  the  integument  of  the  abdominal  wound,  with  the 
hope  of  establishing  an  artificial  anus.  Otherwise,  under  ordinary 
circumstances,  the  bowels  should  be  returned,  and  the  abdominal 
incision  closed  by  the  interrupted  wire-suture,  supported  by  a  compress 
and  bandage.  After-treatment  must  be  conducted  on  the  general 
principles  relating  to  abdominal  wound  with  peritonitis. 

Peritonitis  existing  at  the  time  of  operation,  does  not  absolutely 
forbid  recourse  to  Laparotomy  for  intestinal  obstruction.  The  in- 
testine itself,  in  acute  cases,  will  genei-ally  be  so  intensely  inflamed, 
or  have  become  gangrenous  or  perforated,  that  the  operation  proves 
fatal,  on  that  account.  When  the  history  of  the  symptoms,  super- 
vening on  obstruction,  would  indicate  the  accession  of  perforative 
peritonitis,  opening  the  abdomen  assui^edly  will  not  avert  the  inevit- 
able issue.  But,  in  connection  otherwise  with  acute  general  peritonitis, 
and  certainly  when  the  peritoneal  inflammation  is  localized,  exposure 
of  the  peritoneal  cavity  is  not  contra-indicated.  The  object  is  to 
relieve  some  obstruction,  which  has  not  yielded  to  previous  treatment ; 
and  any  sero-purulent  fluid,  consequent  on  the  accompanying  peritonitis, 
is  evacuated,  and  may  afterwards  be  allowed  to  escape  by  drainage. 

Enterotomy — or  opening  of  the  small  intestine,  and  the  formation 
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of  au  artificial  anas — was  proposed  bj  J^elaton,  to  relieve  obstruction 
of  the  bowels.  The  operation  is  performed  in  the  iliac  region,  usually 
on  the  right  side.  An  incision,  as  for  iliac  colotomy,  is  made,  and 
then  the  first  distended  coil  of  bowel  that  presents  itself  is  gently 
seized  and  drawn  into  the  wound.  On  the  right  side,  this  is  found  to 
be  usually  the  end  of  the  ileum.  The  gut  is  then  transfixed  by  a 
double  line  of  sutures,  and  fastened  to  the  abdominal  wound.  The 
bowel  is  laid  open,  and  the  operation  thus  completed.  This  pro- 
cedure has  been  practised  for  varioas  forms  of  intestinal  obstruction  — 
volvulus,  intussusception,  internal  hernia,  stricture,  and  for  obstruction 
arising  from  the  impaction  of  faeces  or  foreign  substances.  But  the 
objections  to  enterotomy,  under  these  circumstances,  are  obvious. 
The  operation  is  conducted  without  reference  to  the  seat  of  obstruc- 
tion, which  may  be  some  distance  below — possibly  above — the  site 
of  the  artificial  anus.  The  accumulation  of  fsecal  matter,  occasionally, 
between  the  opening  in  the  bowel,  and  the  obstruction  below,  leaves 
the  patient  practically  unrelieved.  This  procedure,  therefore,  will 
probably  be  a  misadventure.  From  an  opening,  perchance  higher  up 
in  the  bowel,  nourishment  drains  away  during  every  dig'estion,  leading 
ultimately  to  exhaustion.  Enterotomy  has  been  seldom  practised  in 
this  country. 

It  may  be  here  noticed,  that  the  small  intestine  can  be  opened  with 
advantage,  when,  in  the  operation  of  a  lumbar  colotomy,  the  large  in- 
testine is  found  to  be  exposed  below  the  seat  of  obstruction ;  for  then 
an  escape  for  any  accumulation  above  will  be  provided  by  enterotomy. 
Under  these  circumstances,  the  peritoneum  should  be  incised,  and 
a  loop  of  small  intestine  drawn  into  the  lumbar  wound,  and  opened ; 
as  recommended  by  H.  Morris,  and  by  Sidney  Coupland.  This  may 
be  preferable  to  colotomy  on  the  other  side,  as  an  additional  operation. 

Some  successful  results  of  Gastrotomy  are  the  more  encouraging  as 
compared  with  the  fatal  issue  in  cases  of  non-operative  interference, 
• — injections,  inflation,  or  other  measures  having  failed.  And  success 
has  followed  the  Surgeon's  efforts  by  operation  in  apparently  hopeless 
conditions  of  intussusception,  with  the  most  acute  symptoms  of 
strangulation,  and  without  symptoms,  and  as  occurring  in  infants  or 
adults.  The  intussusception,  as  usual,  consisted  of  an  invagination 
carrying  the  lower  portion  of  the  ileum,  with  perhaps  the  csecum, 
into  the  ascending  portion  of  the  colon.  In  the  case  on  which  Mr. 
J.  Hutchinson  originally  operated, — the  first  successful  one  in  this 
country — a  child,  two  years  old,  had  laboured  under  symptoms  for 
a  month,  and  the  intussusception  was  so  extensive,  that  the  ileum  pro- 
truded at  the  anus ;  yet  recovery  ensued  without  the  slightest  symp- 
tom of  peritonitis,  and  the  little  patient  was  in  excellent  health  at 
the  end  of  three  weeks.*  Mr.  Howard  Marsh  operated  on  an  infant, 
seven  months  old,  with  very  acute  symptoms,  and  when  the  child 
strained,  the  intussusception  protruded  more  than  two  inches  be- 
yond the  anus ;  having  reduced  the  gut,  the  symptoms  immediately 
subsided,  and  complete  recovery  took  place  in  a  few  days.f  In  the 
case  of  a  woman,  without  acute  symptoms,  the  operation  was  per- 
formed by  Mr.  Howse,  with  the  concurrence  of  Dr.  Hilton  Fagge,  J  for  an 
otherwise  irreducible  intussusception,  and  the  almost  inevitalDle  super- 
vention of  strangulation  ;  the  result  being  equally  successful  as  in 
*  Med.-Chir.  Trans.,  vol.  Ivii.  f  Ibid.,  vol.  lix.  t  Ibid. 
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the  preceding  cases.  Mr.  Hutcliiiison  repeated  the  operation  where 
invagination,  in  an  infant,  was  attended  with  well-marked  symptoms 
of  strangulation  ;  and  death  occurred  in  about  eight  hours,  owing 
doubtless  to  the  previous  state  of  collapse.*  The  operation  was  per- 
formed by  Mr.  Herbert  Page  for  the  relief,  as  it  turned  out,  of  a 
double  intussusception ;  one,  as  usual,  of  the  ileum  invaginated 
into  the  colon,  the  other  of  the  colon  itself,  but  with  the  involution 
reversed, — the  lower  portion  of  this  intestine  being  within  the 
upper.  In  this  case,  the  patient,  a  boy  five  years  old,  under  the 
care  of  Dr.  Handheld  Jones,  had  been  relieved  by  other  treatment; 
but  the  intussusception  having  returned,  with  symptoms  of  collapse, 
when  operative  interference  was  resorted  to,  the  result  was  fatal. t 
But  the  efficacy  of  operative  treatment  must  be  estimated  not  only  as 
compared  with  that  by  injections,  the  introduction  of  bougies,  and 
other  measures  ;  the  chance  of  spontaneous  reduction  must  also  be 
considered.  Mr.  Hutchinson's  researches  preclude  hope  in  this 
direction,  for  not  one  case  has  he  found  recorded  in  which  spon- 
taneous return  of  a  well- recognized  intussusception  occurred. 

(2.)  Obstruction  of  the  large  intestine  may  be  treated  by  operation 
through  the  abdominal  wall,  in  either  iliac  region,  or  in  either  lumbar 
i-egion. 

The  design  of  any  such  operative  procedure  is,  however,  not  to 
overcome  the  obstruction,  commonly  a  sti-icture  in  some  portion  of  the 
large  intestine ;  but  to  relieve  constipation  by  forming  an  artificial 
anus.  Of  course,  therefore,  the  bowel  must  be  opened,  and  above  the 
seat  of  stricture.  Hence,  stricture  of  the  rectum  or  oE  the  sigmoid 
flexure  of  the  colon  will  necessitate  an  opening  of  the  descending  colon  ; 
or  in  the  former  case,  the  sigmoid  flexure  might  be  opened  ;  and  stric- 
ture of  the  descending  or  of  the  transverse  colon  will  require  a  trans- 
ference of  the  operation  to  the  ascending  colon,  or  to  the  ccecum. 

These  four  sites  of  operation  have,  however,  different  advantages ; 
not  as  to  their  respective  eligibility  for  access  to  the  bowel  operated 
on,  but  with  regard  to  not  implicating  the  peritonexim.  In  both  the 
operations  pertaining  to  the  sigmoid  flexure  and  the  c«cum,  an 
opening  is  made  in  the  iliac  region,  left  or  right,  whereby  in  either 
case  the  peritoneum  must  be  wounded ;  whereas,  in  both  the  opera- 
tions on  the  colon — descending  or  ascending,  the  bowel  is  reached  in 
the  lumbar  region,  left  or  right,  and  the  peritoneum  can  be  avoided. 

Colotomy. — The  iliac  operation  was  first  suggested  by  Littre  in 
1710,  who  recommended  that  the  sigmoid  flexure  of  the  colon  might 
be  opened  from  the  left  iliac  region ;  but  Pillore,  a  Surgeon  of  Rouen, 
first  performed  the  coi'responding  operation  in  1776,  by  opening  the 
caecum  fi-om  the  right  iliac  region.  Both  these  were  cases  of  stricture 
of  the  rectum.  It  may  here  be  added  that  the  transverse  colon  has 
been  opened,  in  one  case,  for  stricture  of  the  rectum  ;  an  ojDeration 
performed  by  Fine,  of  Geneva,  in  1797. 

The  operation  of  iliac  colotomy,  on  either  side,  is  performed  by 
making  an  incision  a  little  above  Poupart's  ligament,  and  external  to 
the  epigastric  artery.  The  parietes  of  the  abdomen  are  successively 
divided,  and  bleeding  vessels  tied  with  catgut,  and  then  the  perito- 
neum is  opened ;  an  incision  is  made  into  the  gut  through  its  peritoneal 
investment,  and  an  artificial  anus  formed,  as  in  lumbar  colotomy. 
*  Med.-Chir.  Trans.,  vol.  lix.  t  Ibid.,  vol.  Ixi. 
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The  lumhar  oj^eration  was  proposed  by  Callisen,  in  1796;  and  he 
performed  it  on  the  descending^  colon,  in  the  left  lumbar  region  ;  the 
subject  being  the  dead  body  of  a  child.  In  seeking  the  intestine,  he 
accidentally  missed  the  cellular  interval  uncovered  by  peritoneum,  and 
wounded  this  membrane.  The  operation  was  thenceforward  deemed 
impracticable,  and  not  attempted  on  a  living  body.  Amussat  revived 
it  in  1839,  and  extended  this  procedure  to  the  ascending  colon,  in  the 
right  lumbar  region  ;  modifying-  also  the  line  of  incision  from  a  vertical 
direction,  which  Callisen  had  recommended,  to  a  transverse  one.  Cer- 
tain advantages  are  gained  by  this  incision  ;  it  makes  the  operation 
easier  and  more  certain,  and  avoids  the  danger  of  dividing  the  lumbar 
vessels  and  nerves ;  it  facilitates  finding  and  opening  the  intestine 
between  the  duplicature  of  peritoneum,  without  wounding  the  sei^ous 
membrane ;  and  it  enables  the  operator  to  establish  the  artificial  anus 
more  anteriorly. 

Lumbar  Golotomy,  or  Amussafs  Operation. — When  performed,  as 
usual,  on  the  left  side,  the  patient  lies  on  his  right  side  ;  a  firm,  round 
pillow  being  placed  under  the  flank,  thus  to  make  the  loin  prominent 
towards  the  Surgeon.  The  guide  to  the  incision  is  the  interval 
between  the  crest  of  the  ilium — its  middle  third — -and  the  last  false 
rib  ;  and  midway  in  this  interval,  external  to  the  outer  margin  of  the 
erector  spinse  muscle.  Or,  the  middle  of  the  crest  of  the  ilium  may 
be  determined  by  means  of  a  tape  drawn  straight  across  from  the  an- 
terior to  the  posterior  superior  spinous  process  of  the  ilium  ;  and 
from  that  mid-point,  or  not  more  than  one  inch  behind  it,  a  vertical 
line,  drawn  upwards  to  the  last  rib,  coincides  with  the  descending  colon. 

Commencing  midway  in  this  vertical  line,  and 
just  in  front  of  the  erector  spinge,  an  incision 

is  carried  forwards  transversely,  or  obliquely 

from    above    downwards— ^corresponding*    to 

the  middle  third  of  the  iliac  crest,  and  to  the 

extent  of  from  four  to  six  inches.     Of  the 

two  directions  of  incision,  I  prefer  the  latter 

(Fig.   924).      The   muscular   layers    of    the 

abdominal  wall  are  then  successively  divided 

— the  two  oblique  muscles,  external  and  in- 
ternal, and  which  lying  ^^arfcly  under  cover 

of  the  latissimus   dorsi  muscle,  posteriorly, 

that  muscle  must  be  drawn  backwards,  or 

some  of  its  fibres  may  have  to  be  divided. 

The  fascia  lumborum,  or  posterior  aponeu- 
rotic tendon  of  the  transversalis  abdominis 

muscle,    is    now    exposed — ensheathing    the 

quadratus    lumborum   muscle.     The    wound 

being  kept  well  open  with  two  broad  spatulse, 

one  on  either  side,  this  fascia  must  be  opened 

cautiously,   by  a  lateral    application   of  the 

knife,  and  then  divided  on  a  broad  director, 

upwards  and   downwards.     The  last   dorsal 

nerve  and  artery  will  probably  thus  be  cut,  and 

then  the  latter  should  be  secured  with  catgut. 

But  rather  than  work  forwards  towards  the  peritoneum,  the  outer 

margin  of  the  quadratus  muscle  had  better  be  notched,  in  order  to 


Fig.  924. 
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Fig.  925.* 


gain  access  to  the  gut.  Clearing  away  the  cellulo-adipose  tissue, 
which  is  sometimes  membranous  and  semi-transparent,  looking  like 
the  peritoneum,  the  colon  presents  itself,  and  the  more  so  if  loaded  ;  it 
appears  at  the  bottom  of  the  wound,  and  free  of  peritoneum.  It  is 
recognized  by  its  muscular  character,  somewhat  greenish  colour,  and 
distended  sacculated  appearance ;  and  the  more  fully  the  gut  is  en- 
gorged, the  more  freely  will  it  have  uncovered  itself  throitgh  the 
duplicature  of  the  peritoneum — the  meso-colon.  If  the  colon  cannot 
be  clearly  seen,  it  may  be  made  to  appear,  by  pressing  on  the  outer 
side  of  the  lumbar  region,  or  by  taming  the  patient  backwards.  The 
gut  should  be  hooked  up  with  a  tenaculum,  avoiding  the  peritoneum 
on  either  side,  and  drawn  well  out  to  the  integument,  to  prevent  any 
feculent  effusion  into  the  cellular  texture,  as  the  gut  gradually  col- 
lapses by  discharging  its  contents  when  opened.  Introduction  of  the 
finger  into  the  wound  rdight  tear  the  peritoneum.  A  firm  ligature 
is  passed,  by  means  of  a  curved  needle,  through  the  integument 
of  the  wound,  and  transversely  through  the  bowel,  thence  through 
the  integument  on  the  opposite  side.  Another  ligature  is  passed, 
in  like  manner,  lower  down  in  the  longitudinal  direction  of  the 
gut.  A  small  aperture  is  then  made  with  the  scalpel,  and  there 
usually  takes  place  a  gush  and  copious  flow  of  feculent  fliiid.  Basins 
should  be  at  hand  to  receive  the  abundant  evacuation.  The  mar- 
gin of  the  opening  of  the  colon  is  then  secured  to  the  integumental 
incision,  by  dividing  the  ligatures — making  four  sutures.     (See  Fig. 

924.)  Other  points  of  fine  silver  wire 
may  be  introduced  to  unite  the  skin  and 
bowel  more  closely.  An  artificial  anus 
thus  formed  may  become  established  (Fig. 
925).  Before  this  operation,  should  the 
colon  not  be  distended  by  the  retention 
of  feculent  matter,  it  will  be  desirable  to 
inflate  the  gut  by  injection  with  warm 
water,  that  it  may  appear  more  promi- 
nently in  the  lumbar  incision.  I  have  ex- 
perienced great  advantage  from  this  pro- 
vision. In  concluding*  the  operation,  the 
wound  having  been  thoroughly  cleansed 
by  syringing  with  carbolic  solution,  a 
tfenax  pad  forms  an  excellent  dressing — 
antiseptic  and  absorbent.  After-treat- 
ment consists  in  combating  collapse  and 
peritonitis.  Opium  and  support  are  the 
principal  constitutional  i^equirements  ;  and 
scrupulous  cleanliness  is  the  most  urgent  local  observance  to  be  at- 
tended to.  The  constant  discharge  of  faeces  through  the  wound  may 
generally  be  controlled  by  the  use  of  an  ivory  ball,  fitting  the  aperture 
in  the  bowel,  and  attached  to  a  small  shield,  over  which  a  soft  thin 
piece  of  india-rubber  should  be  fastened,  the  whole  contrivance  being 
retained  in  position  by  a  bandage. 

The  immediate  result  of  operation  is  to  give  great  relief  to  the 
previous  symptoms  of  obstruction  above  the  seat  of  stricture.     Subse- 

*  St.  Thomas's  Hosp.  Mus.,  Q.  157^.     Cancerons  stricture  of  descending  colon, 
with  colotomy  resulting  in  artificial  anus. 
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quently,  however,  witli  a  well-esfcablislied  artificial  anus  in  the  loin, 
the  symptoms  are  more  or  less  reproduced,  in  many  cases,  by  faecal 
accnmulation  between  the  lumbar  opening  and  the  seat  of  obstruction 
below. 

To  obviate  this  difficulty,  Madelung  has  proposed  to  modify  the 
colotomy,  by  dividing  the  bowel.  Quoting  Mr.  Treves'  description 
of  this  procedure — the  operator  stitches  the  upper  end  of  the  divided 
intestine  to  the  edges  of  the  abdominal  wound,  and  so  forms  an  arti- 
ficial anus.  He  then  empties  the  lower  segment  of  the  bowel  of  its 
contents,  and  having  entirely  closed  this  divided  end,  reduces  it  into 
the  abdominal  cavity,  behind  the  peritoneum,  and  closes  the  skin  in- 
cision over  it.  This  procedure  is  only  proposed  for  cancer  of  the 
rectum,  or  of  the  sigmoid  colon.  But  it  could  be  applied  to  other 
conditions,  affecting  these  parts.  In  cancerous  stricture,  the  invita- 
tion of  the  surface  by  fsecal  matter  is  thus  prevented  ;  and  also  the 
tendency  to  prolapse  of  the  gut  at  the  seat  of  operation. 

The  only  real  difficulty  in  performing  lumbar  colotomy  is  when 
the  gut  is  more  or  less  concealed,  owing  to  enlargement  of  the  kid- 
ney downwards,  as  from  cystic  disease;  and  the  only  real  danger  is 
from  f^cal  extravasation  into  the  peritoneum,  when  the  meso-colon  is 
wounded — by  knife,  tenaculum,  or  needle,  or  this  peritoneal  reflexion 
is  torn  by  the  finger. 

Colotomy  has  now  been  resorted  to  by  many  Surgeons,  myself 
included.  Its  results  maybe  gathered  from  the  analysis  of  44  cases,  in 
which  an  artificial  anus  has  been  formed  by  opening  the  large  intestine. 
From  a  paper  by  Mr.  Csesar  Hawkins,  published  in  the  Med.-Ghir. 
Transactions,  vol.  xxv.,  it  appears  that  of  these  44  cases,  in  17  the 
anal  opening  was  made  through  the  peritoneum,  and  in  26  behind  that 
membrane ;  but  as  5  of  the  peritoneal  sections  were  exceptional  cases, 
12  only  are  left  to  compare  with  26  cases  of  operation  behind  the 
peritoneum.  Of  the  former,  7  died  and  5  recovered, — the  recoveries 
amounting,  therefore,  to  only  41  per  cent. ;  whereas,  of  the  26  cases  of 
unopened  peritoneum,  10  died  and  16  recovered, — the  proportion  of 
recoveries  amounting  to  61  per  cent.  In  all  these  cases,  the  large 
intestine  was  the  seat  of  operation  ;  it  was  performed  on  the  right  side 
in  10  instances  ;  in  4,  the  right  colon  and  caecum  were  opened  through 
the  jDeritoneum,  and  all  of  these  cases  were  fatal ;  whilst  of  the 
remaining  6,  in  which  the  right  colon  was  opened  behind  the  peri- 
toneum, 4  recovered.  The  advantage,  therefore,  on  the  right  side,  is 
in  favour  of  the  lujnhar,  or  Amussat's  operation.  On  the  left  side, 
however,  the  results  are  less  favourable.  Of  8  cases  in  which  the  left 
colon  was  opened  through  the  peritoneum,  5  recovered  and  3  died  ; 
whilst  of  20  cases  in  which  the  lumbar  operation  was  performed,  11 
recovered,  but  9  were  fatal. 

From  more  recent  and  larger  collections  of  cases,  the  same 
general  conclusions  may  be  gathered.  Erckelen's  statistics,  com- 
prising 262  cases  of  colotomy,  show  a  balance  in  favour  of  the 
lumbar  operation,  of  nearly  10  per  cent,  less  mortality  than  from 
the  iliac  operation. 

Respecting,  then,  any  operation  for  the  formation  of  artificial  anus 
in  intestinal  obstruction,  affecting  the  large  intestine,  these  results  well 
deserve  serious  consideration. 

VOL.  n.  2  X 
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CHAPTER  LIX. 

DISEASES    OF    THE   ABDOMEX,    AND   OPERATIONS. 

Diseases  of  tlie  Abdomen  come  under  the  care  of  the  Surgeon 
"when  demanding  operative  interference;  and  as  such  have  assumed 
quite  an  important  relation  in  the  practice  of  Modern  Surgery. 

The  Abdominal  Parietes  or  the  Viscera  may  be  the  seat  of  disease, 
and  present  very  notable  differences,  "svith  regard  to  their  Diagnosis 
and  Treatment. 

Abpomixal  Parietes. — The  Umbilicus  is  liable  to  certain  morbid 
conditions,  and  to  malformations.  The  former  are  not  peculiar  to 
this  part ;  and  some  such  conditions  scarcely  merit  a  special  notice, 
as  they  differ  in  no  essential  particulars  from  the  same  affections 
■when  occurring  in  other  parts  of  the  body.  Thus,  ulceration  of  the 
navel  is  met  with  occasionally ;  and  various  forms  of  tumoui-s  are 
sometimes  produced  in  this  situation.  Such  are — nfevus.  and  gliomatous 
or  gelatinous  tumour  of  the  remains  of  the  umbilical  cord,  both  of 
"which  are  peculiar  to  infantile  life ;  subsequently,  sarcomatous  and 
cancerous  tumoui's  ai'e  occasionally  developed. 

HcernorrTiage  from  the  umbilicus  sometimes  follows  detachment 
of  the  cord  :  and  an  oozing  loss  of  blood  may  destroy  the  infant.  If 
either  of  the  umbilical  arteries  distinctly  bleeds,  it  may  be  secured  by 
ligature  or  by  a  twisted  suture.  Otherwise,  the  only  resource  is  to 
apply  a  compress  and  bandage. 

Papillary  or  icarty  growth  may  be  found  in  an  infant  ;  presenting 
a  nipple-like  tumour  at  the  umbilicus,  projecting  from  its  centre,  or 
lying  within  its  cavity.  Poly|5oid  or  broad-based,  it  is  finely  granular, 
soft,  and  of  a  reddish  or  purple  colour,  vascular,  and  easily  disposed 
to  bleed.  This  papillary  tumour  may  grow  to  the  size  of  a  cherry  or 
a  small  plum,  but  still  preserving  its  mastoid  form  ;  and  often  at  the 
top  of  the  cone  there  is  a  minute  aperture,  leading  into  a  short  canal, 
but  from  which  no  discharge  issues.  Dnges  first  pointed  out  this 
umbilical  affection,  and  Mr.  Athol  Johnstone  drew  attention  to  it 
in  this  country. 

A  tumour  of  this  kind  may  be  destroyed  by  escharotics ;  but  it 
admits  of  removal  more  readily  and  effectually,  by  ligature. 

Ci/s^-formation  at  the  umbilicus  is  rare.  A  serous  cyst  appears  as 
a  round,  soft,  elastic  swelling,  of  a  painless  character.  Resembling 
umbilical  hernia,  this  tumour  receives  no  distinct  impulse  on  coughing, 
and  cannot  be  returned  into  the  abdomen — it  is  irreducible  :  and  un- 
accompanied with  any  of  the  signs  of  an  incarcei'ated  or  strangulated 
hernial  protrusion.  Having  thus  made  sure  of  the  cystic  nature  of 
this  apparent  hernia,  it  may  be  punctured  and  emptied  of  its  contents, 
or  then  ti-eated  by  injection  as  for  the  radical  cure  of  hydi'ocele. 

TJnibilical  fistul<B  represent  malformations,  resulting  from  a  per- 
forate urachus — the  vesico-urachal  fistula,  or  appearing  as  ffecal  and 
biliary  tistulce. 

Yesico-uraclial  fistula  is  recognized  by  the  discharge  of  urine  from 
the  umbilicus.  Sometimes,  the  perforate  urachus  is  the  seat  of  cal- 
culous formation,  or  lodges  a  small  stone,  impacted  in  its  escape  from 
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the  bladder.  The  fistula  presents  a  papilliform  orifice,  through  which 
a  probe  can  be  passed  down  into  the  bladder. 

Attempts  have  been  made  to  cure  this  defect ;  bj  cauterization,  to 
obliterate  the  opening  through  granulation ;  or  by  plastic  procedures, 
to  effect  a  closure.  But  neither  method  of  treatment  has  proved 
encouraging. 

The  Abdominal  Parietes  may  be  the  seat  of  Disease ;  in  the  form 
of  Inflammation,  abscess,  and  gangrene  ;  or  of  Tamours.  These  con- 
ditions present  no  peculiai^ty  of  pathological  import,  but  owe  their 
surgical  importance  to  their  locality. 

Tumours  forming  in  the  substance  of  the  abdominal  wall  have  the 
ordinary  character  of  a  fatty,  cystic,  sarcomatous,  or  cancerous  morbid 
growth.  But  in  the  diagnosis  of  auy  such  Tumour,  the  question  of 
primary  importance  is  whether  the  tumour  be  parietal,  or  situated 
within  the  abdomen  ?  And  this  question  relates,  firstly,  to  the  situa- 
tion of  origin ;  and,  secondly,  as  to  whether,  in  the  course  of  growth, 
the  tumour  may  have  involved  the  viscera — -when  pi'oceeding  from 
the  wall,  or  have  invaded  the  wall — when  of  visceral  origin. 

Diagnosis. — In  examining  any  abdominal  tumour,  with  a  view  to 
determining  the  questions  proposed,  the  patient  must  be  placed  in 
the  recumbent  position,  with  the  legs  somewhat  dra^vn  up,  and  the 
shoulders  elevated,  thus  to  freely  relax  the  abdominal  muscles.  Then, 
by  careful  palpation,  the  tumour  can  be  examined  with  reg'ard  to  the 
critical  points  of  distinction  between  a  parietal  and  an  intra-abdominal 
morbid  growth. 

A  parietal  turaotir  will  be  distinguished  by  its  more  fixed  situa- 
tion— being  located  in  the  abdominal  wall ;  it  does  not  move  with  the 
position  of  the  patient,  when  lying  towards  one  side  or  the  other;  but 
the  situation  of  the  lump  is  affected  by  the  movements  of  respiration- 
rising  with  inspiration,  and  falling  with  expiration,  it  follows  the 
actions  of  the  abdominal  wall.  The  tumour  is  also  more  under  the 
command  of  pressure  with  the  hand.  On  deeper  palpation,  the  fingers 
can  perhaps  be  partly  inserted  beneath  the  lump,  thus  far  isolating  it 
from  the  abdominal  cavity.  A  degTee  of  increased  tension  is  then 
given  to  the  part ;  and  if,  at  the  same  time,  the  abdominal  muscles 
contract,  as  in  deep  inspiration,  the  tumour  will  be  thrown  out  more 
prominently,  and  even  its  configuration  may  be  made  apparent.  All 
these  signs  are  wanting,  or  are  less  marked,  in  the  case  of  an  intra- 
abdominal tumour.  The  mass  is  more  movable ;  shifting  also  its 
position  from  side  to  side  perhaps,  as  the  patient  turns  ;  and  it  does 
not  obey  the  respiratory  movements  of  the  abdominal  wall.  Deep 
palpation  fails  to  gi^asp  the  tumour,  below  its  surface ;  and  it  is  not 
thus  rendered  more  tense,  nor  brought  out  much  more  perceptibly 
to  the  hand  and  eye,  by  forcible  contraction  of  the  parietes, — which 
action  may  indeed  have  the  effect  of  making  the  tumour  recede,  and 
thus  become  less  prominent.  The  second,  and  more  difficult  question 
of  diagnosis,  will  be  to  ascertain  the  possible  connections  of  an  ab- 
dominal tumour;  with  the  viscera, — when  parietal,  or  with  the 
abdominal  wall, — when  of  visceral  origin.  These  changes  can  only 
have  occurred  in  the  course  of  the  morbid  growth ;  by  adhesion,  in 
the  case  of  a  non-malignant  tumour ;  from  infiltration,  when  the 
growth  is  cancerous.  In  the  early  diagnosis,  therefore,  no  such 
difficulty  will  be  experienced ;  at  a  later  period,  the  mixed  signs  of 
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a  tumour,  whicli  may  be  both  parietal  and  within  the  abdomen,  will 
guide  to  a  solution  of  this  question ;  although  the  cii-cumstances  may 
then  be  such  as  to  render  a  positive  judgment  doubtful,  or  even  to 
surround  the  diagnosis  with  perplexity. 

Pelvic  and  Parietal  Tumour  of  the  Abdomen. — Parietal  tumours  of 
the  abdomen  are  rare  in  the  annals  of  Surgery  ;  but  an  w^ra-parietal 
tumour,  growing  from  the  pelvis,  is  even  more  uncommon.  Not  a 
single  case  is  I'ecoi'ded  in  the  Transactions  of  the  Royal  Med.-Chir. 
Society. 

J.  M.,  a  married  woman,  aged  twenty-seven,  is  the  mother  of  three 
children,  her  last  child  having  been  born  in  October,  1882.  About  a 
month  later,  she  first  noticed  a  lump,  tlie  size  of  a  hazel-nut,  close  to 
the  anterior  spinous  process  of  tlie  ilium,  on  the  left  side.  She  expe- 
rienced no  pain  or  inconvenience  from  it.  But  this  swelling  increased 
slowly,  during  the  ensuing  eight  raontbs,  since  which  period  it  enlarged 
more  rapidly,  and  she  sometimes  felt  a  shooting  pain  in  that  part. 
Under  these  circumstances,  the  young  woman  came  to  the  Royal  Free 
Hospital,  December  8th,  1883,  about  one  year  from  the  time  when 
the  lump  in  question  had  first  attracted  her  attention. 

On  examination,  I  found  a  tumour  in  the  left  iliac  fossa,  projecting 
slightly  under  the  adjoining  wall  of  the  abdomen.  This  tumour  was 
evidently  attached  to  the  crest  of  the  ilium,  near  the  anterior  superior 
spine.  It  was  firm,  not  pulsatile,  and  movable,  so  far  as  to  recede 
somewhat  when  pressed  backwards,  except  at  its  attachment  to  the 
iliac  bone.  In  the  recumbent  position,  and  the  abdominal  wall  being 
relaxed,  the  fingers  could  be  inserted  partly  around  the  tumour,  which 
then  appeared  to  be  about  the  size  of  an  orange,  and  to  have  a  smooth 
surface.  But  the  deeper  extent  of  the  mass  could  not  be  ascertained. 
Digital  examination  per  vaginam  gave  no  evidence  of  any  connection 
with  the  uteiais ;  and  pressure  over  the  tumour  in  the  iliac  fossa  com- 
municated no  movement  to  that  organ.  The  diagnosis  seemed  to  lie 
between  an  enlarged  ovary  and  an  independent  tumour.  As  bearing 
on  this  question,  it  was  observed  that  change  of  posture — as  when 
the  patient,  lying  on  her  back,  turned  to  the  right  side — failed  to  move 
the  tumour  towards  that  side,  or  to  cause  any  other  displacement  ; 
and  that  the  act  of  turning  gave  the  patient  herself  a  sensation  as  if 
the  tumour  were  dragging  on  the  iliac  bone.  But,  the  possibility  of 
an  ovarian  tumour  haviug  contracted  adhesion  to  the  ilium,  although, 
I  believe,  a  very  rare  event,  had  to  be  taken  into  consideration.  In 
this  case,  however,  the  origin  of  the  tumour  from  the  bone,  seemed  to 
be  a  reliable  fact  in  the  early  history  of  its  growth ;  the  patient,  a 
remarkably  intelligent  young  woman,  being  quite  certain  upon  that 
point.  This  assumption,  therefore,  would  negative  the  supposition  of 
an  adherent  ovarian  tumour ;  and,  as  it  is  only  in  an  advanced  stage, 
when  such  a  tumour  has  attained  to  a  large  size,  that  adhesion  to  the 
iliac  bone  is  liable  to  occur,  the  comparatively  small  size  of  this  iliac 
tumour  was  an  additional  feature  of  differentiation.  The  absence  of 
any  pulsation  or  thrill  sufficiently  distingaished  it  from  a  pulsating 
tumour  of  bone — whether  in  the  form  of  an  osteo-aneurism,  an  ei'ectile 
growth,  a  highly  vascular  sarcoma,  or  an  encephaloid  cancer.  Whether 
the  tumour  was  a  fibrous  or  an  enchondromatous  growth,  woiild  be 
practically  an  unimportant  consideration ;  and  if  the  mass  were  sarco- 
matous, as  might  be  somewhat  probable,  having  regard  to  its  fitful 
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and  rapid  growth   lately,  that  assumption  would   only  indicate  the 
■urgency  for  operative  interference. 

Granting  that  the  tumour  grew  from  the  iliac  bone,  it  was  impos- 
sible to  ascertain  with  absolute  certainty  its  precise  relation  to  the 
■wall  of  the  abdomen.  It  might  lie  within  the  substance  of  the  wall — 
as  an  intra-parietal  tumour,  or  be  within  the  abdominal  cavity.  Had 
the  tumour  been  unattached  to  the  iliura,  its  intra-parietal  localization 
might  have  been  inferred  from  the  fixity  of  its  position,  under  the 
alterations  of  posture,  in  turning  from  side  to  side;  and  by  further 
observing,  whether  the  tumour  obeyed  the  movements  of  respiration — 
rising  with  inspiration,  and  falling  with  expiration,  and  thus  following 
the  action  of  the  abdominal  wall.  But,  in  the  absence  of  this  evidence, 
the  grasp  of  the  mass,  so  that  the  fingers  could  be  inserted  partly 
under  it,  gave  the  impression  that  it  lay  within  the  substance  of  the 
abdominal  wall ;  whereas  an  abdominal  tumour  would  recede  under 
pressure,  and  elude  the  attempt  to  isolate  it  from  the  cavity.  I,  there- 
fore, came  to  the  conclusion  that  the  tumour  was  parietal,  as  well  as 
growing  from  the  iliura.  The  persistent  growth  led  me  to  propose  its 
removal  by  operation,  to  which  the  patient  readily  assented.  Her 
general  health  was  quite  unaffected,  nor  had  there  been  any  functional 
disturbance  throughout  the  growth  of  this  mass  in  the  iliac  fossa ; 
and  as  the  bowels  were  regular,  I  did  not  expect  to  meet  with  adhesions 
in  performing  the  operation,  even  if  it  should  be  discovered  that  the 
tumour  was  within  the  abdomen. 

The  operation  for  the  removal  of  this  tumour,  and  the  result,  will 
be  mentioned  subsequently.  {Proceedings  Med.-Ghir.  Soc,  ISTew  Series, 
vol.  i.,  No.  6.) 

Intra-abdominal  tumours  of  nearly  every  kind  may  form  in,  or  in 
connection  with,  any  of  the  viscera :  the  liver,  stomach,  intestine, 
mesentery,  omentum,  kidney  ;  the  spleen  or  the  pancreas,  rarely ; 
the  bladder  ;  uterus,  or  ovary,  in  the  female ;  and  in  the  peritoneum, 
occasionally.  Tumours  of  hone  form  usually  in  the  pelvis,  especially 
in  the  iliac  fossa ;  more  rarely  growing  from  the  sacrum  or  the  spinal 
columji.  They  are  commonly  fibrous  or  enchondromatous,  sarcomatous 
or  cancerous.  Pulsating  tumours  also  occur;  as  erectile  growth,  osteo- 
aneurism,  or  a  highly  vascular  encephaloid  cancer.  Exostoses  are 
not  uncommon  in  advanced  life ;  the  osseous  outgrowth  springing 
from  the  bodies  of  the  lumbar  veriebree,  of  which  I  have  seen  a  re- 
markable example.  Any  tumour  located  in  the  pelvis  ca,n  be  examined 
through  the  abdominal  wall,  and  per  rectum  or  vaginam  ;  while  a 
tumour  in  the  lumbar  region  admits  only  of  deep-seated  palpation  in 
the  abdomen.  The  tumour  is  always  fixed,  and  usuallybroad-based, 
in  connection  with  its  osseous  origin.  A  pulsating  tumour  in  the 
iliac  fossa  bears  some  resemblance  to  aneurism ;  but  has  not  the 
heaving  character,  and  distinct  bruit,  of  an  expanding  aneurismal  sac. 

Jw^ra-abdominal  tumour,  of  various  kinds,  must  be  distinguished 
from  enlargements  of  the  viscera.  Thus,  the  liver,  spleen,  ovary,  and 
uterus,  especially,  are  liable  to  excessive  enlargement;  the  omentum 
may  be  the  seat  of  fatty  accumulation  ;  and  the  mesenteric  glands 
not  unfrequently  become  much  enlarged,  forming  a  mass,  from  scrofu- 
lous deposit.  The  stomach,  or  some  portion  of  the  intestinal  canal,  is 
sometimes  enormously  distended ;  the  latter  from  feculent  accumula- 
tions, or  gaseous    tympanitis.     A  distended   bladder,  reaching   even 
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above  the  umbilicus,  must  not  be  overlooked,  as  a  possible  source 
of  error  in  diagnosis.  Lastly,  phantom  tumours,  which  come  like 
shadows,  so  depart,  or  shift  their  place,  may  be  due  to  a  movable 
kidney,  or  an  intestinal  tympanitic  distension.  Aneurism  in  the 
abdomen,  co-existing  with  some  visceral  enlargement,  or  in  connection 
with  a  tumour,  may  give  a  piilsating  character  to  either  of  the  latter, 
and  which  thus  seems  to  be  purely  aneurismal.  On  the  other  hand, 
any  enlargement  of  an  organ,  or  a  tumour,  overlaying  the  abdominal 
aorta,  or  one  of  its  branches,  and  thus  receiving  pulsation,  or  a  thrill, 
may  appear  to  be  an  aneurism.  The  difficulty  of  diagnosis  in  either 
case  is  rendered  more  perplexing,  when  some  movable  branch  of  artery, 
as  the  superior  mesenteric,  is  the  source  of  pulsation  ;  for  whether 
the  vessel  be  aneurismal  or  in  a  normal  state,  the  associated  mass 
moves  with  it,  and  cannot  be  isolated.  Aneurism  of  the  aorta  itself 
presents  a  fixed,  pulsating  swelling*. 

Abscess. — Parietal  abscess  exhibits  the  usual  characters  of  circum- 
scribed suppuration ;  and  some  of  the  differential  signs  from  an  intra- 
abdominal abscess  are  the  same  as  with  regard  to  tumours  in  either 
situation.  Thus,  the  swelling  of  a  parietal  abscess  has  a  certain  fixity 
of  position,  when  the  patient  turns  sideways,  and  it  obeys  the  respira- 
tory movements ;  while  it  becomes  more  tense  and  prominent,  when 
thrown  out  by  the  action  of  deep  inspiration.  But,  the  extreme  pain 
and  distress  occasioned  by  the  formation  of  abscess  in  the  unyielding 
abdominal  wall,  gives  a  kind  of  bleating  character  to  the  respiration, 
which  renders  these  signs  less  marked,  than  in  the  case  of  a  tumour. 
There  is  always  the  antecedent  history  of  inflammation  to  distinguish 
parietal  abscess  from  any  species  of  tumour ;  and  when  doubtful,  the 
question  may  be  settled  by  an  exploratory  puncture. 

The  diagnosis  between  intra-ahdominal  abscess  and  abdominal 
aneurism  is  even  more  difficult, — than  with  regard  to  the  presence  of 
a  tumour  in  connection  with  aneurism — when  an  impulse  or  thrill  is 
communicated  to  a  fluid  and  fluctuating  swelling,  such  as  a  collection 
of  matter. 

Among  the  various  situations  of  intra-abdominal  abscess  may  be 
mentioned  particularly — intra-peritoneal,  hepatic,  including  biliary 
abscess,  peri-intestinal,  and  ilio-pelvic  abscesses. 

Intra-jieritoneal  abscess  seldom  occurs.  Three  such  cases  were 
brought  before  the  Clinical  Society  of  London,  by  Dr.  Goodharfc 
(October,  1833).  Their  histories  will  sufficiently  exemplify  the  general 
symptoms  of  abscess  within  the  peritoneum.  A  boy,  eleven  years  old, 
was  seized  with  rigors  and  vomiting,  apparently  from  exposure  to  cold. 
Gradually  a  diffused  abdominal  dulness  became  localized  in  the 
hypogastrium,  and  the  abdominal  wall  began  to  bulge.  At  the  end  of 
a  month,  a  small  incision  gave  vent  to  a  quantity  of  thin  pus  and  some 
fetid  gas.  A  long  probe  passed  several  inches  in  all  directions  into 
the  peritoneal  cavity.  The  purulent  discharge  continued,  and  rig'ht 
empyema  supervened ;  sixteen  ounces  of  very  fetid  pus  being  drawn 
off  by  paracentesis.  Then  the  left  side  of  the  thorax  had  to  be 
treated  in  the  same  way.  The  boy  sank  from  exhaustion.  After 
death,  a  peritoneal  abscess  was  found,  located  in  each  hypochondrium, 
and  ha-ving  perforated  the  pleura,  was  followed  by  pneumonia.  In 
the  case  of  a  female  child,  five  years  old,  inflammation  of  the  bowels 
li^d  to  the  formation  of  a  peritoneal  abscess,  and  the  abdominal  swelling 
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resembled  a  distended  bladder,  so  tbat  tlie  patient  was  supposed  to  be 
suffering  from  retention  of  urine.  But  an  exploring*  syringe  intro- 
duced two  inches  below  the  umbiliciis,  drew  off  some  thick,  dirt j,  fetid 
pus.  A  free  incision  opened  a  cavity  which  appeared  to  be  limited 
behind  by  the  intestine  covered  with  omentum.  A  drainage-tube  "was 
inserted  for  a  few  days,  the  discharge  soon  diminished,  and  in.  six 
weeks  the  child  was  well.  Another  child,  a  girl,  aged  eleven  years, 
became  the  subject  of  a  peritoneal  abscess,  after  having*  imdergone 
typhoid  fever  four  months  previously,  followed  by  chicken-pox.  The 
abscess  opened  at  the  umbilicus,  and  pus  continued  to  discharge 
copiously.  A  probe,  introduced  through  the  sinus,  passed  in  all  direc- 
tions, leaving  no  doubt  as  to  the  nature  of  the  case.  In  the  course  of 
three  months,  the  purulent  discharge  had  nearly  ceased ;  and  the 
patient  recovered,  with  no  return  of  the  abscess. 

Sepatic  abscess — not  consequent  on  pyaemia — is  of  rare  occurrence 
in  this  country.  It  is  attended  with  the  usual  signs  of  abscess,  some- 
times of  an  acute,  sometimes  of  a  chronic  character.  In  the  former 
condition,  the  diagnosis  from  hydatids  in  the  liver  will  be  obvious,  by 
reference  to  the  local  and  the  constitutional  symptoms  of  acute 
hepatitis.  A  deep,  heavy  pain,  or  perhaps  a  starting  pain,  followed  by 
throbbing  in  the  right  hypochondriac  region,  is  accompanied  with 
rigors,  constant  retching,  and  the  ting'e  of  jaundice  in  the  skin  and 
conjunctivse.  As  the  abscess  forms,  the  breathing  becomes  em- 
barrassed, and  the  liver  enlarges,  the  area  of  percussion-dulness 
extending  upwards  and  below  the  costal  cartilages.  In  chronic 
hepatitis,  with  enlargement  of  the  liver,  but  ujiattended  with  other 
hepatic  symptoms  and  constitutional  disturbances,  the  diagnosis  is  m.ore 
difficult.  Both  are  passive  affections,  with  ranch  enlargement  of  the 
liver ;  and  perhaps  the  only  reliable  distinction  can  be  drawTi  from 
exploratory  puncture,  reveahng  the  presence  of  echinococci  cysts  in 
hydatid  disease. 

Serous  cysts  in  the  liver  may  thus  also  be  differentiated. 

But,  the  distinction  between  hydatids  or  chronic  abscess,  and 
cancer  of  the  liver,  is,  it  must  be  confessed,  often  perplexing.  A 
cancer-tumour — usually  encephaloid,  may  be  somewhat  lobulated,  un- 
like the  more  uniform  hepatic  enlargement  presented  by  hydatids  or 
chronic  abscess ;  but  the  elastic  tension,  and  obscure  fluctuation, 
perceptible  on  palpation,  in  either  case,  cannot  afford  a  reliable  ground 
of  diagnosis  to  the  most  experienced  touch.  The  peculiar  vibration 
of  an  hydatid  tumour,  spoken  of  as  the  "  bydatic  fremitus,"  will 
scarcely  supply  conclusive  evidence.  Some  inference  may  be  drawn 
in  favour  of  cancer-gi'owth,  by  the  more  rapid  increase  of  the  tumour. 
Under  these  circumstances,  the  only  decisive  testimony  as  to  the 
nature  of  the  hepatic  enlargement,  is  to  be  derived  from  an  appeal  to 
exploratory  puncture. 

Chronic  distension  or  dropsy  of  the  gall-hladder  presents  a  swell- 
ing which  might  be  mistaken  for  any  of  these  hepatic  affections  ;  but 
the  lower  situation  of  the  enlargement  in  the  hypochondriac  region, 
its  globular  or  pyriform  shape,  and  uniform  tension  without  any 
surrounding  hardness,  are  the  surest  features  of  distinction  ;  and  the 
nature  of  the  swelling  may  be  further  recognized  by  puncture. 

Biliary  abscess  differs  from  dropsy  of  the  gall-bladder,  chiefly  in 
two  particulars.     In  the  one  condition,  the  gall-bladder  is  the  seat  of 
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acute  abscess,  and  contains  pus  ;  in  the  other,  there  is  simply  a  chronic 
distension  of  inspissated  bile.  But  abscess  of  the  gall-bladder  may 
arise  from  the  irritation  of  gall-stones  within  this  receptacle ;  and  at 
length  bursting  externally — usually  in  the  right  hypochondrium,  or  into 
the  intestine — they  ai^e  discharged  with  an  admixture  of  pus  and  bile. 

Peri-intestinal  or  perityphlitic  abscess  occurs  in  any  part  of  the 
abdomen  ;  but  principally  in  connection  with  the  colon,  coecum,  or 
vermiform  appendix,  as  the  portions  of  intestine  which  are  more  com- 
monly the  seat  of  abscess.  It  may  be  the  I'esult  of  fever,  or  denote 
disease  of  the  intestine  ;  usually,  however,  the  suppuration  arises  from 
the  impaction  of  hardened  fa?ces  in  the  intestine,  or  the  lodgment  of 
some  other  foreign  body,  as  the  source  of  irritation.  The  symptoms 
are  those  of  intestinal  obstruction,  and  might  therefore  be  referable  to 
other  causes — such  as  intussusception,  volvulus  or  twisting  of  the 
bo-wel,  or  an  internal  strangulated  hernia.  But,  as  the  collection  of 
purulent  matter  increases^ — supposing  a  pericsecal  abscess,  oedema  of 
the  right  thigh  and  leg  supervenes,  and  the  deep-seated  swelling 
advances  towards  the  surface,  and  involving  the  abdominal  wall,  the 
ordinary  signs  of  a  pointing  abscess  are  exhibited.  Or,  it  may  burst 
internally  ;  and  communicating  with  the  bowel,  the  admixtiTre  of  air 
and  pus  produces  a  tympanitic  and  emphysematous,  as  well  as  a  fluctu- 
ating swelling.  Puncture  with  a  grooved  needle  will  show  the  kind 
of  fluid — whether  pus  alone,  or  mixed  with  gas,  and  the  discharge  is 
stercoraceous  and  fetid.     A  fistulous  opening  remains. 

Ilio-pelvic  abscess  presents  a  fluid  and  fluctiTating  swelling,  partly 
in  the  ilia-c  fossa — above  Poupart's  ligament,  but  also  extending  below, 
into  the  true  pelvis  and  groin.  It  may  therefore  be  examined  through 
the  wall  of  the  abdomen,  and  per  rectum,  or  through  the  vagina  in 
the  female.  An  abscess  thus  situated,  and  of  large  size,  is  sure  to  find 
its  way  to  the  surface ;  but  more  readily,  and  with  imminent  danger, 
it  may  burst  into  some  cavity — the  peritoneum  in  the  abdomen,  the 
bladder  or  uterus,  the  rectum  or  vagina,  as  the  collection  of  matter 
tends  to  drop  downwards.  Pelvic  cellulitis  thus  giving  rise  to  abscess, 
must  be  distinguished  from  peritonitis. 

Two  cases  wall  illustrate  the  clinical  characters,  and  the  diagnosis 
of  such  abscesses,  in  general. 

Case  1.  Left  iliac  abscess,  of  traumatic  origin;  subsequently,  right 
iliac  abscess,  apparently  iinconnected  with  caries. — A  young  woman,  who 
had  been  man-ied  only  four  months,  received  a  blow  from  the  handle 
of  a  truck,  over  the  left  hypogastric  region.  She  experienced  great 
pain  at  the  time  of  this  injuiy,  but  on  the  following  day  w^ent  about 
her  household  work  as  usual,  withoiit  feeling  anything  amiss.  In  the 
course  of  a  fortnight,  a  lump  appeared  above  the  middle  of  Poupart's 
ligament,  and  which  gradually  enlarged  upwards  into  the  iliac  fossa. 
She  then  came  under  my  observation  at  the  Royal  Free  Hospital.  A 
swelling,  about  the  size  of  a  small  melon,  occupied  the  fossa,  and  was 
quite  perceptible  in  the  abdominal  wall,  appearing  as  a  fulness, 
especially  when  the  patient  stood  up.  It  was  soft  and  fluctuating, 
slightly  tender  on  pressure,  but  without  any  redness  or  other  dis- 
colouration of  the  integument.  The  characters  were  those  of  an 
indolent  pelvic  abscess,  or  possibly  a  ventral  hernia  in  that  situation. 
But  the  swelling  was  remarkable  for  its  immobility.  It  could  not  be 
reduced  by  pressure,  and  although  affected  by  posture,  in  standing  up 
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and  lying  down,  it  was  not  enlarged  by  the  strain  of  coaghing.  The 
diagnosis  from  a  hernial  protrusion  was  thus  determined  ;  unless  as  a 
hernia,  it  might  be  irreducible.  But  the  origin  of  the  swelling  from 
a  blow,  not  a  strain,  its  appearance  in  the  course  of  a  fortnight  after 
that  injury,  and  the  -progressive  enlargement  it  had  undergone, 
diifered  altogether  from  the  history  of  a  hernia,  and  which  had  become 
irreducible.  Whether  the  abscess  was  pelvic,  and  therefore  beneath 
the  abdominal  wall,  or  was  situated  in  the  parietes,  might  be  doubtful. 
But  that  the  collection  of  matter  receded  to  some  extent  under  pres- 
sure, and  reappeared  when  the  abdominal  wall  was  free,  indicated  that 
it  lay  in  the  iliac  fossa  ;  and  it  could  not  be  made  to  obey  the  move- 
ments of  the  abdominal  wall  in  respiration — rising  with  inspiration, 
and  falling  with  expiration,  as  were  the  abscess  parietal.  Having 
regard  to  the  first  appearance  of  the  swelling,  just  above  the  middle 
of  Pou part's  ligament,  it  is  probable  that  abscess  commenced  in  the 
abdominal  wall,  and  passed  thence  backwards  into  the  iliac  fossa, 
guided  by  the  fascia  transversalis  ;  and  this  course  would  indicate  that 
the  suppuration  had  occurred  beneath  the  abdominal  muscles — be- 
tween the  transversalis  muscle  and  the  fascia. 

I  aspirated,  and  drew  off  fourteen  ounces  of  healthy  pus ;  the 
swelling  completely  subsided;  but  it  soon  formed  again,  and  at  the 
end  of  ten  days  a  second  aspiration  withdrew  eight  ounces  more. 
The  abscess  filled  again,  and  then  I  made  an  incision  so  as  to  com- 
pletely empty  the  cavity,  and  inserted  a  drainage-tube  for  subsequent 
free  discharge.  This  was  done  under  full  antiseptic  precautions — by 
means  of  carbolic  spray,  and  ganze-dressing.  The  abscess  rapidly 
contracted  and  closed. 

In  twelve  months,  an  iliac  abscess  appeared  on  the  right  side. 
This  underwent  the  same  treatment,  and  with  the  same  result. 

Ultimately,  two  small  fistulous  openings  returned,  one  in  each 
groin ;  and  which  occasionally  closing  and  re-opening,  gave  vent  to 
an  oozing  discharge. 

Case  2.  Double  iliac  abscess  ;  apparently  unconnected  ivith  caries. — 
A  young  woman,  bearing  the  marks  of  strumous  abscesses  in  the  neck, 
had  an  abscess  in  the  left  cheek.  May,  1881.  In  the  summer  of  the 
following  year,  after  a  good  deal  of  lifting  exertion,  a  painful  swelling 
appeared  on  her  back.  In  December  of  the  same  year  (1882)  she 
was  admitted  into  the  Royal  Free  Hospital,  with  an  abscess  of  the 
wrist.  This  subsided,  and  then  a  soft  swelling  appeared  in  the  right 
groin,  about  the  size  of  an  egg,  just  above  Poiipart's  ligament,  but  to 
the  outer  side  of  the  inguinal  canal.  This  swelling  could  not  be 
entirely  reduced  by  pressure,  nor  was  its  size  much  affected  by 
posture — in  standing,  or  lying  down ;  and  it  gave  no  impulse  when 
the  patient  coughed.  It  gradually  enlarged,  so  that  at  the  end  of 
January,  1883,  this  inguinal  swelling  was  the  size  of  an  orange. 
Aspiration  drew  off  six  ounces  of  thick,  yellowish-brown  pus.  In  the 
covirse  of  six  weeks,  the  abscess  had  attained  ^o  its  former  size  only, 
externally,  but  a  second  aspiration  withdrew  twenty  ounces  of  similar 
pus.  The  matter  having  reaccumulated  rapidly — in  ten  days — an 
incision  was  made,  and  a  drainage-tube  inserted, — the  dressing  con- 
.  sistiug  of  lint,  wet  with  carbolic  lotion,  1  in  40,  with  an  absorbent  pad 
of  tsenax,  and  bandage.  A  profuse  discharge  of  matter  continued,  and 
the  opening  becoming  established,  the  tube  was  disused. 


682  SPECIAL    PATHOLOGY   AND    SURGERY. 

About  four  months  after  the  appearance  of  iliac  abscess  on  the 
right  side,  an  iliac  abscess  presented  on  the  left  side.  This  was 
treated  in  the  same  mannei*;  and  it  continued  to  discharge  freely. 
In  two  months  the  quantity  gradually  diminished,  and  the  general 
health  was  faii-ly  maintained.  But  the  patient  had  become  greatly 
emaciated,  and  both  abscesses  remained  open.  In  this  state  she  left 
the  hospital  for  her  home  in  the  country. 

Psoas  abscess  in  the  abdomen,  before  it  gravitates  into  the  groin, 
might  be  mistaken  for  a  true  abdominal  abscess.  An  examination  of 
the  spine  in  the  dorsal  and  lumbar  regions  will,  however,  discover  the 
co-existing  seat  of  disease,  whence  such  abscess  has  originated.  The 
deep-seated  tension  of  an  accumulation  of  matter  located  within  the 
sheath  of  the  psoas  muscle,  may  resemble  the  consistence  of  a  sarco- 
matous tumour,  or  a  conglomerate  enlargement  of  the  mesenteric 
glands  ;  bat  the  connected  spinal  disease  at  once  determines  the 
diagnosis. 

Pelvic  HjEMATOCELE. — A  retro-uterine  collection  of  blood  sometimes 
forms  in  the  loose  connective  tissue  of  the  pelvis,  below  the  recto- 
uterine pouch  of  peritoneum,  and  behind  the  neck  of  the  uterus. 
Commencing  in  this  situation,  this  blood-tumour  may  extend  upwards, 
between  the  rectum  and  the  body  of  the  uterus,  reaching  even  above 
the  fundus  into  the  abdomen,  and  pass  downwards  between  the  rectum 
and  vagina  towards  the  perinteum.  Laterally,  the  collection  of  blood 
wi-aps  around  the  uterus  and  vagina.  Hence,  on  examination  with 
the  finger  in  the  vagina,  or  in  the  rectum,  a  soft,  fluctuating 
swelling  may  be  felt,  at  the  back  of  the  cervix  uteri,  and  coming 
forwards  on  either  side  of  the  vagina.  The  uterus  is  displaced,  being 
anti  verted  or  retro  verted,  according  to  the  pressure  of  the  cushion 
of  blood  behind  it.  As  the  blood  solidifies,  the  tumour,  felt  as  de- 
scribed, becomes  firmer  or  harder.  Pelvic  hasmatocele  usually  dis- 
appears, the  blood  undergoing  absorption  ;  but  occasionally  remain- 
ing fluid,  it  bursts  into  the  peritoneal  cavity,  giving  rise  to  acnte 
peritonitis,  with  a  sndden  attack  of  intense  pain  over  the  hypogastrium, 
and  collapse. 

Nelaton  first  drew  attention  to  this  form  of  hgematocele,  which  is 
found  in  women  sometimes  after  difiicult  labour,  or  any  other  occasion 
of  injury  to  the  veins  at  the  back  of  the  uterus.  A  collection  of  blood 
in  this  situation  must  be  distinguished  especially  from  ilio-pelvic 
abscess,  and  retroflexion  of  the  uterus.  The  peculiar  localization  of 
the  tumour,  and  its  sudden  formation  with  reference  to  some  probable 
cause  of  haemorrhage,  will  generally  guide  the  Surgeon's  judgment 
aright.  Ovarian  dropsy  is  out  of  the  question  ;  the  tumour  in  that 
case  lying  on  one  side  or  the  other,  and  not  behind  the  uterus. 

Ascites  or  Abdominal  Dropsy. — A  collection  of  fluid  within  the 
peritoneal  cavity  is  attended  with  signs,  such  as  might  be  anticipated. 
The  abdomen  undergoes  a  general  and  uniform  enlargement,  with 
tension  of  the  parietes  ;  and  this  distension  communicates  an  evident 
fluctuation  to  the  hand,  when  examined  by  palpation  and  percussion. 
There  is  also  marked  dulness  on  percussion,  over  the  whole  of  the 
abdomen.  When  the  peritoneal  cavity  is  incompletely  filled,  either 
in  an  early  stage  of  ascites,  or  subsequently,  owing  to  absorption  of  a 
portion  of  the  fluid,  these  signs  are  of  limited  extent,  and  are  found 
only   at  the  most  dependent  part — according  to  position,  where  the 
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fluid  collects  by  gravitation.  Thus,  when  the  patient  lies  recumbent, 
some  fulness  will  be  apparent  in  either  flank,  with  fluctuation  and 
dulness  in  that  situation,  the  remainder  of  the  abdomen  being  tympa- 
nitic or  resonant  on  percussion. 

These  signs  of  abdominal  distension  are  accompanied  with  symp- 
toms of  embarrassment  to  the  respiration  and  the  circulation,  with 
constipation  of  the  bowels,  and  scanty  or  perhaps  albuminous  urine. 

Dropsy  of  the  abdomen  is  not  a  disease  in  itself,  but  is  significant 
of  various  causative  conditions.  Commonly  arising  from  some  ob- 
struction to  the  portal  circulation,  this  dropsy  is  found  in  connection 
vpith  hepatic  disease  in  various  forms,  especially  cirrhosis.  Disease 
of  the  spleen  or  pancreas  may  also  operate  in  like  manner.  Some- 
times, ascites  is  a  sequel  of  peritonitis.  But  an  intra-peritoneal  collec- 
tion of  fluid  may  also  be  due  to  obstruction  of  the  systemic  circulation, 
from  disease  of  the  heart  or  lungs  ;  dropsy  of  the  abdomen  being  a 
part  only  of  the  general  dropsy  which  is  thus  produced.  The  low^er 
extremities  especially  become  cedematous,  and  pit  on  pressure.  Blood- 
poisons  also,  as  in  scarlatina,  are  occasionally  the  cause  of  general 
dropsy. 

The  diagnosis  of  peritoneal  dropsy  is  a  question  of  vital  import- 
ance, with  reference  more  particularly  to  its  differentiation  from 
ovarian  dropsy  and  pregnancy.  To  mistake  either  of  these  ab- 
dominal enlargements  for  ascites  w^ould  lead  to  the  gravest  errors  of 
treatment. 

In  ovarian  dropsy,  the  tumour  is  always  circumscribed,  and 
specially  located.  It  begins  on  one  side  of  the  abdomen,  and  low 
down ;  although  this  enlargement,  as  it  increases,  becomes  more 
median.  Protuberant,  in  the  form  of  a  one-sided  abdominal  en- 
largement, the  tumour  is  also  distinctly  circumscribed,  and  perhaps 
irregular — when  a  multilocular  cyst.  The  tension  is  greater,  amount- 
ing to  hardness,  when  the  tumour  is  a  solid  growth ;  and  fluctuation 
is  less  perceptible.  In  all  these  particulars,  the  characters  of  ovarian 
dropsy  differ  from  those  of  ascites  ;  iti  which  condition,  the  abdominal 
enlargement  is  general,  and  uniform,  softer  and  more  fluctu.ating. 
But  the  tumour  of  ovarian  dropsy  has  characters  of  its  own.  It  can 
be  moved  about  in  the  abdomen,  as  a  separate  mass,  and  its  position 
is  affected  by  the  posture  of  the  patient,  as  in  turning  from  side  to 
side.  Both  these  peculiarities,  however,  may  be  lost  at  a  later  period 
of  the  disease,  when  the  tumour  has  acquired  adhesions  to  adjoining 
parts.  Lastly,  in  ovarian  dropsy,  the  uterus  is  drawn  upwards  into 
the  abdomen,  perhaps  quite  beyond  reach  of  the  finger.  Add  to 
all  these  abdominal  signs,  the  comparatively  good  health  of  the 
patient,  as  the  disease  progresses  ;  contrasting  with  the  more  evident 
constitutional  disorder  and  distx^ess,  from  other  organic  disease,  in 
ascites. 

From  a  tympanitic  condition  of  the  abdomen,  ascites  is  readily 
distinguished  by  the  resonance  of  the  enlargement  in  that  case,  on 
percussion.  The  varying  amount  of  flatulence,  more  or  less  at  dif- 
ferent times,  is  another  distinctive  feature ;  and  as  the  flatus  moves 
about  in  the  intestine,  an  apparent  tumour  is  presented — one  form 
of  phantom  tumour ;  the  apparent  fluctuation  being  attended  with 
rumbling  disturbances,  as  of  wind  passing,  and  some  relief  perhaps 
by  eructations  and  escape  of  flatus  per  rectum. 
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Distension  of  the  urinary  bladder  can  hardly  be  mistaken  for  the 
intra-peritoneal  accumulation  of  fluid  in  abdominal  dropsy.  The 
limitation  of  the  signs,  especially  dulness,  to  the  region  of  the  bladder; 
and  as  the  organ  becomes  distended,  the  area  of  dulness  rising  from 
the  pubes  upwards,  extending*  even  to  the  umbilicus  ; — these  circum- 
stances would  be  sure  to  arrest  the  attention  of  the  Surgeon.  Xo  less 
significant  will  be  the  jorevious  retention  of  urine,  and  probably  some 
evident  cause  of  this  condition. 

Pregnancy  offers  some  diBBculties  of  diagnosis,  but -which  disappear 
on  careful  examination.  The  abdominal  enlargement  is  general  and 
uniform,  as  in  ascites  ;  but  the  tumour  itself  is  median,  and  increases 
from  below  upwards.  In  its  hardness,  and  the  absence  of  fluctua- 
tion, the  enlargement  further  differs  from  peritoneal  dropsy,  although 
thus  far  resembling  an  ovarian  tumour — but  withoiit  the  protuberant 
and  one-sided  enlargement  of  the  abdomen.  Moreover,  the  pulsations 
of  the  foetal  heart,  and  perhaps  the  placental  bi'uit,  with  the  general 
assemblage  of  symptoms  arising  from  pregnancy,  will  leave  no  doubt 
that  the  patient  is  passing  through  the  stages  of  utero-gestation,  and 
not  undergoing  the  history  of  abdominal  dropsy,  as  arising  from  any 
of  its  various  causes. 

ABDOiiiXAL  FisTULj;  may  be  met  with  in  various  situations,  and  in 
connection  with  different  organs.  They  are  thus  designated — Gastric, 
Intestinal,  and  Biliary  fistulfe.  Such  communications  between  the 
viscera  and  the  parietes  of  the  abdomen  may  be  the  result  of  wounds, 
and  gunshot  injuries  ;  or  ensue  from  the  bursting  of  intra-abdominal 
abscesses. 

Abdominal  Operatioxs. — In  turning  from  the  pathology  and 
diagnosis,  to  the  surgical  treatment  of  the  various  forms  of  abdominal 
diseases,  which  I  have  grouped  together  with  a  view  to  their  diagnostic 
relations,  it  will  be  obvious  that  the  guiding  principles  of  treatment 
are  the  same  as  with  reference  to  similar  diseases  when  occurring  in 
other  parts  of  the  body.  Tumours  forming,  whether  in  the  wall  of 
the  abdomen  or  within  its  cavity,  must  be  removed,  if  possible,  by 
operations  of  extirpation ;  and  Abscesses,  whether  parietal  or  intra- 
abdominal, may  be  often  more  surely  accessible  to  surgical  interference. 

Tumours. — (1.)  Parietal  tmnoitrs  of  the  abdomen  admit  of  excision 
more  or  less  readily,  according  to  their  situation,  as  lying  beneath  the 
integument,  or  between  the  muscles  of  the  abdominal  wall,  and  occa- 
sionally within  the  inguinal  canal.  Great  care  and  caution  should  be 
observed  in  any  such  operation  ;  for  the  parietes  may  have  become 
much  attenuated  over  and  behind  the  tumour.  Thus,  I  removed  a 
large  fatt]/  tumour  from  the  right  side  of  the  abdomen,  and  although 
the  mass  lay  beneath  the  skin,  there  was  scarcely  any  thickness  in  the 
muscular  parietes,  the  fascia  transversalis  and  peritoneum  forming  the 
bed  of  the  tumour.  Sometimes,  a  fatty  tumour  thus  placed,  actually 
springs  from  the  subperitoneal  fat,  although  the  mass  is  subcutaneous, 
and  appears  as  if  a  hernial  protrusion — "hernies  graisseuses  "  of 
French  authors.  The  tumour  may  even  contain  a  small  process  of 
peritoneum,  or  a  cyst ;  and  when  attended  with  colicky  pain  or  some 
peritonitis,  might  be  mistaken  for  strangulated  hernia.  In  removing 
such  a  tumour,  the  pedicle  must  be  carefully  unfolded,  lest  the  peri- 
toneum be  wounded  ;  and  ISTelaton  cautions  the  Surgeon  not  to  operate 
in  a  hurry  as  for  hernia.     A  sarcomatous  tumour   was   removed  by 
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Professor  Gross,  from  under  cover  of  the  abdominal  muscles,  wliicli  ' 
were  much  stretched  and  attenuated;  the  posterior  boundary  being 
formed  bj  the  transversalis  fascia,  from  which  the  tumour  had  to  be 
separated'  with  great  care.  Examined  with  the  microscope,  the  growth 
proved  to  be  a  well-marked  spindle-celled  sarcoma.  Cystic  tumour 
has  been  met  with,  although  rarelj,  in  the  abdominal  wall.  Forming 
in  the  subperitoneal  cellular  tissue,  apparently  from  the  remains  of 
the  urachus,  the  tumour  thus  located  cannot  be  recognized  by  any 
very  j)ei'ceptible  fluctuation,  and  as  it  grows  slowly  and  painlessly,  to 
perhaps  a  large  size,  it  may  be  mistaken  for  ascites,  or  ovarian  dropsy. 
Exploratory  puncture  will  show  the  differential  nature  of  this  abdo- 
minal enlargement,  the  cyst  yielding  serous  fluid. 

The  pelvic  and  ^parietal  tumour  is  attached  to  the  crest  of  the 
ilium,  near  the  anterior  superior  spine  ;  springing  apparently  from  the 
periosteum  of  the  iliac  bone,  in  that  situation  it  lies  between 
the  muscles  of  the  abdominal  wall,  or  on  the  fascia  transversalis 
under  cover  of  these  muscles — thus  being  parietal,  although  seeming 
to  occupy  the  iliac  fossa.  These  relations  must  be  observed  in  pro- 
ceeding to  remove  any  such  tumour  ;  which  is  either  a  purely  fibrous 
growth,  or  having  the  elemental  structure  of  recurrent  fibroid,  in 
some  cases,  may  be  regarded  as  sarcomatous.  In  the  case  to  which  I 
have  already  alluded,  the  tumour — a  pure  fibroma — was  the  size  of 
a  large  orange,  projecting  slightly  in  the  left  iliac  region.  For  the 
I'emoval  of  this  growth,  I  made  a  curved  incision  above  the  iliac  crest, 
from  near  the  internal  abdominal  ring,  extending  upwards  to  nearly 
five  inches  in  length ;  the  aponeurosis  of  the  external  oblique  muscle, 
and  an  expansion  of  the  internal  oblique,  were  successively  divided, 
exposing  the  tumour,  which  was  then  cautiously  raised  from  its  bed — 
the  fascia  transversalis  and  peritoneum,  the  fibres  of  the  transversalis 
muscle  also  lying  beneath  the  tumour  posteriorly.  It  "was  then 
detached  from  the  ilium.  The  incision  in  the  aponeurosis  was 
secured  by  sulphurous  catgut  sutures,  to  prevent  any  subsequent 
tendency  to  hernial  protrusion ;  and  the  integumental  incision  Avas 
closed  in  like  manner.  No  heemorrhage  of  any  consequence  occurred 
during  the  operation.  A  favourable  recovery  ensued,  and  a  successful 
result ;  the  tumour  not  having  returned  in  a  period  of  one  year  and  a 
half  (June,  1885).  The  patient  has  since  given  birth  to  a  child,  at 
the  full  period  of  gestation,  and  no  ventral  hernia  has  resulted. 

The  tumour  having  been  carefully  examined,  in  a  recent  state,  the 
following  particulars  were  noted.  It  was  the-  size  of  a  large  orange, 
of  an  ovoid  shape,  and  slightly  flattened  from  before  backwards,  as 
lying  in  the  parietes  of  the  abdomen.  The  growth  seemed  to  spring 
from  the  periosteum  of  the  iliac  bone,  at  the  part  already  mentioned. 
The  tumoiir  was  distinctly  encapsuled  by  a  thin  membrane,  and  thus 
entirely  discontinuous  from  the  muscular  layers  in  the  parietes,  and 
the  transversalis  fascia.  Longitudinal  section  presented  the  well- 
marked  characters  of  a  fibroma,  consisting  of  rather  large  fasciculi  of 
fibres,  having  an  interlaced  arrangement  in  the  direction  of  section. 
There  was  very  little  appearance  of  vascularity.  The  section-surface 
had  a  whitish-yellow  colour,  and  firm  consistence,  without  succulency; 
except  at  one  spot  near  the  circumference,  which  had  a  slightly 
reddish  tint,  and  was  somewhat  softer.  Microscopic  examination 
showed  only  the  normal  structure  of  a  fibrous  tumour. 


686  SPECIAL    PATHOLOGY    AND    SURGERY. 

The  literature  on  this  subject  is  but  scanty.  In  the  Transactions 
of  the  Pathological  Society  of  London,  1864,  vol.  xv.,  ]\Ir.  Holmes 
describes  a  tumour,  which  had  nearly  the  same  i-elations  to  the  ilium 
and  abdominal  parietes.  It  grew  from  about  the  centre  of  the  left 
iliac  fossa,  close  to  the  anterior  superior  spine ;  but  was  attached  by 
a  peduncle  ;  and  the  tumour  lay  apparently  beneath  all  the  abdominal 
muscles,  "  in  direct  contact  with  the  peritoneum."'  It  was  a  hard, 
round  mass,  which  srrew  at  first  sloAvly  to  about  one  inch  and  a  half 
in  diameter,  and  afterwards  rapidly,  attaining  to  almost  double  its 
former  size  in  six  weeks.  Neither  the  vagina  nor  the  ovary  were 
implicated,  and  the  intestines  were  free.  But,  if  the  clinical  history 
and  the  relations  of  this  tumour  nearly  corresponded  in  these  particu- 
lars with  my  own  case,  the  structure  was  that  of  a  "  recurrent 
fibroid,"  consisting  of  fibre-cells  and  oat-shaped  nuclei,  and  the 
growth  was  very  vascular.  After  operation,  the  patient  recovered 
quickly,  but  became  subject  to  a  considerable  ventral  hernia.  iSTot- 
withstanding  its  nature,  this  tumour  had  not  returned  in  the  course 
of  more  than  seven  months.  M.  Nelaton  seems  first  to  have  called 
attention  to  similar  cases,  in  a  clinical  lecture,  reported  in  the  Gazette 
des  Hopitanx,  Xo.  20,  1862.  The  essential  particulars  relating  to  the 
cases  in  Nelaton's  experience  were  not  only  the  same  :  but  a  remark- 
able concurrence  may=be  noted  in  two  other  peculiarities  respecting  all 
these  ilio-parietal  filoroid  tumours,  as  hitherto  recoi-ded :  that  they 
have  all  occurred  in  women,  who  had  borne  children  ;  and,  that  the 
tumour,  whether  fibrous  or  apparently  recurrent  fibroid,  has  not 
i-eturned  after  removal  by  operation.  This  issue  is  the  most  important 
consideration  practically.  For  if  surgical  interference  be  necessary, 
in  view  of  the  increasing  and  perhaps  rapid  growth  of  the  tumour,  its 
removal  may  involve  the  peritoneum,  accidentally  or  unavoidably,  and 
certainly  entails  the  liability  to  a  ventral  hernia  ;  but  the  assurance 
of  having  to  deal  with  a  non-recurrent  growth  will  determine  the 
question  in  favour  of  operation. 

(2.)  Intra-abdominal  tumours  are  differently  circumstanced  ;  and 
operations  can  only  be  undertaken  for  their  removal  in  cases  where 
the  most  all-i-ound  diagnosis  has  prepared  the  way.  Surgery  is  feel- 
ing its  way  in  this  direction;  and  abdominal  section  may  be  per- 
formed as  an  exploratory  incision,  rather  than  lead  to  a  complete 
operation. 

Abscess,  whether  situated  in  the  wall  of  the  abdomen,  or  within  its 
cavity,  should,  as  a  rule,  be  treated  as  when  occurring  elsewhere. 

(i.)  Parietal  abscess  should  be  relieved  by  an  early  opening,  and 
drainage.  A  collection  of  pus  in  the  sheath  of  the  rectus  muscle, 
especially,  points  slowly,  and  is  more  apt  to  burst  into  the  peritoneum, 
or  perhaps  into  an  adherent  portion  of  intestine,  than  to  discharge 
externally.  When  the  abscess  proceeds  from  within,  as  a  natural 
effort  to  expel  a  foreign  body,  the  necessity  for  prompt  interference 
will  be  obviously  more  urgent.  This  mode  of  origin  may  always  be 
gnspected  unless  the  suppuration  has  resulted  from  contusion  or  other 
injury  of  the  abdominal  wall.  I  once  saw  a  parietal  abscess,  which 
after  death  was  found  to  have  been  produced  by  the  ii-ritation  of  a 
bean,  lodged  in  the  vermiform  appendix  of  the  caecum,  as  it  lay  in 
contact  Avith  the  posterior  aspect  of  the  abdominal  wall. 

(2.)  Intra-abdominal  abscesses  demand  relief  at  even  a  more  early 
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period ;  for  when  situated  within  anj  part  of  the  abdo2ninal  cavity, 
such  abscess  tends  far  more  readily  to  hurst  into  the  stomach  or  intes- 
tinal canal ;  thereby  discharging  the  collection  of  pus  with  apparent 
safety,  but  followed  by  the  intrusion  of  feculent  or  other  foreign 
matter  into  the  cavity  of  the  abscess,  and  as  a  perpetual  source  of 
irritation,  maintaining  the  suppuration. 

1.  Peritoneal  abscess  shoiild  be  treated  upon  the  principle  of  antici- 
pating the  mischief  resulting  from  any  intestinal  or  otber  visceral 
communication,  by  an  early  abdominal  incision,  and  drainage.  Sir 
Andrew  Clark  seems  to  advocate  the  opposite  treatment — that  of 
leaving  a  peritoneal  abscess  to  take  its  own  conrse,  in  at  least  some 
cases.  Commenting  upon  this  question  at  the  Clinical  Society  of 
London  (October,  1883),  he  mentioned  the  case  of  a  dignitary  of  the 
Church,  who  had  suffered  fi^om  limited  peritonitis,  followed  by  wider 
inflammation,  with  collapse  ;  when  a  fluctuating  swelling  appeared 
above  the  umbilicus.  A  medical  relative  of  the  patient  now  proposed 
to  operate,  but  this  opinion  was  overruled  by  Sir  A.  Clark.  '"  Three 
days  later,  a  quantity  of  pus  was  discharged  per  rectum,  and  the 
patient  improved.  A  relapse  occurred,  relieved  by  another  discharge 
of  pus  in  the  stools,  and  then  the  health  steadily  improved."  It  is 
right  to  add,  that  subsequently  this  gentleman  underwent  another 
serious  relapse,  and  very  slow  recovery  in  a  shattered  state. 

The  method  of  opening  a  peritoneal  abscess  is  a  question  respecting 
which  considerable  difference  of  opinion  might  be  entertained.  Should 
the  opening  be  made  so  as  to  exclude  any  admission  of  air ;  or,  an 
opening  sufficiently  free  for  after- drainage,  and  with,  or  without,  anti- 
septic precautions  ? 

With  regard  to  aspiration,  the  reason  apparently  in  favour  of 
allowing  a  peritoneal  abscess  to  burst  internally  would  seem  to  be, 
that  the  risk  consequent  upon  any^visceral  communication  is  less  than 
the  peril  of  septicaemia.  Aspiration,  therefore,  might  be  preferable  in 
the  choice  of  these  two  evils.  But  the  importance  of  drainage  from 
a  cavity  which  must  fill  again  and  again,  is  a  critical  consideration. 
This  contingency  would  necessitate  repeated  aspiration;  and  perhaps 
at  last  have  to  be  met  by  an  abdominal  incision.  There  are  cases  also 
in  which  aspiration  fails,  owing  to  the  purulent  fluid  being  too  thick 
to  be  thus  drawn  off.  Taking  all  these  circumstances  into  account, 
1  am  inclined  to  advocate  the  practice  of  an  abdominal  incision — suffi- 
ciently free  to  evacuate  the  contents  of  the  abscess,  and  allow  the 
insertion  of  a  drainage-tube.  If  the  risk  of  septic  infection  be  upper- 
most in  the  mind  of  the  Surgeon,  this  procedure  may  be  conducted 
nnder  antiseptic  precautions,  although  he  is  dealing  with  an  absorbing 
membrane,  which  confessedly  "  can  take  care  of  its  own  exudates." 

2.  Hepatic  abscess  might  perhaps  be  allowed  to  follow  its  natural 
course,  if  the  tendency  were  only  to  burst  into  an  adjoining  portion 
of  intestine — the  duodenum,  or  the  transverse  colon,  or  even  to  find 
its  way  through  the  diaphragm  into  the  lung,  and  thus  give  vent  to 
the  purulent  collection  and  biliary  matter.  But  the  ine^-itable  peril 
arising  from  a  peritoneal  communication  must  not  be  forgotten.  Yet 
this  risk  is  necessarily  encountered  if  the  abscess  open  externally, 
through  the  abdominal  parietes.  Here,  therefore,  the  Surgeon  should 
be  vigilant,  but  not  premature  in  his  interference.  When  the  abscess 
is  evidently  pointing  in  this   direction,   as  announced  by  the  more 
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prominent  swelling,  witli  purplish  discolouration  of  the  superimposed 
integument,  the  probability  will  be  that  a  secure  adhesion  has  then 
taken  place  between  the  visceral  and  parietal  pei^itoneum,  and  thence 
a  channel  pi'ovided  for  the  safe  evacuation  of  the  irritant  admixture 
of  pus  and  bile.  Any  further  delay  would  only  react  upon  the  liver 
itself,  the  pressure  of  the  purulent  collection  inducing  further  destruc- 
tion of  the  hepatic  stnicture.  An  incision  should  be  made  in  the 
situation  of  pointing,  or  say  between  the  eighth  and  ninth  rib,  and  if 
on  coming  to  the  peritoneum,  the  abscess  is  not  reached,  it  will  bulge 
there  and  burst  in  a  day  or  two..  This  halt  may  be  more  prudent 
than  by  plunging  a  trocar  and  cannula  through  the  substance  of  the 
abdominal  wall,  before  perchance  IS'ature  has  quite  prepared  the  way 
for  discharge.  Sometimes,  venous  hfemorrhage  occurs  in  an  incision- 
opening,  and  to  an  amount  which  might  seem  alarming;  but  experience 
gives  assurance  that  it  will  soon  cease.  A  piece  of  drainage-tube  is 
introduced  into  the  abscess-cavity,  and  this  conduit  may  be  reduced 
in  length  as  the  cavity  gradually  contracts.  The  patient,  who  was 
previously  a  hectic  spectre,  rapidly  regains  appetite,  flesh,  and  strength. 
I  treated  an  hepatic  abscess  by  incision-opening,  but  not  antiseptically, 
and  with  drainage,  in  the  case  of  a  young  man  under  the  care  of  Dr. 
Sturge,  at  the  Royal  Free  Hospital.  The  cavity  closed  up  rapidly,  and 
the  patient  made  an  excellent  recovery.  Aspii^ation  has  been  employed, 
as  in  peritoneal  abscess;  but  the  same  restrictions  here  apply  with  regard 
to  hepatic  abscess.  Some  Surgeons  would  adopt  antiseptic  measures, 
to  avert  the  risk  of  septicemia,  whether  the  abscess  be  opened  by 
incision,  or  by  puncture  with  a  trocar.  Sir  Joseph  Fayrer  has  adduced 
several  instructive  cases  from  his  own  practice,  which  attest  the  pro- 
tective efficacy  of  antiseptic  paracentesis  in  liver-abscess — the  opera- 
tion having  been  performed  ^^•itla  carbolic  sjji'ay,  followed  by  the 
gauze-dressings.     {Proceedings  Med.  Soc,  Lond.,  vol.  v.) 

3.  Hydatids  of  the  liver  may  die  in  their  own  nest,  or  be  evacuated, 
as  an  abscess  is  sometimes  cured  by  discharge  internally  or  externally. 
But,  in  the  event  of  a  tumour  jd resenting,  it  will  be  advisable  to  deal 
with  the  cyst,  as  if  an  hepatic  abscess, — by  an  incision-opening,  and 
drainage.  Lawson  Tait  has  thus  operated  successfully  in  several  cases. 
This  method  will  be  preferable  to  piincture  with  a  trocar  and  cannula, 
or  evacuation  by  aspii-ation ;  for  although  the  fluid  is  usually  thin, 
and  of  a  serous  character,  the  hydatid  cysts  cannot  escape  through  the 
narrow  channel  of  a  cannula,  or  an  aspirating  needle.  Sometimes, 
suppuration  having  occurred,  the  mixed  discharge  is  much  thicker 
than  usual.  In  more  rare  instances,  caseous  degeneration  may  have 
rendered  the  tumour  too  solid  almost  for  complete  relief  by  incision, 
which  discloses  a  quantity  of  cheesy  matter  mixed  with  the  remains 
of  hydatids,  and  leaves  a  conglomeration  of  thick- walled  fibrous  cysts 
behind  in  the  liver.  If  special  antiseptic  measures  be  deemed  requi- 
site for  the  safe  opening  of  an  hepatic  abscess,  or  the  more  rapid 
restoration  of  the  patient's  health,  such  provision  is  surely  essential 
when  the  liver  is  thus  stuffed  with  putrescible  material. 

Electrolysis  has  yielded  some  encouraging  results  in  the  treatment 
of  hydatid  liver;  eight  successful  cases  having  been  reported  by  Dr. 
Hilton  Fagge  and  Mr.  Durham.  The  electric  current  was  passed 
through  the  cyst,  by  the  insertion  of  a  negative  needle,  while  the 
positive  pole,  connected  with  a  moistened  sponge,  was  pressed  upon 
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the  hypocliondriac  region.  The  current  was  continued  for  a  vai-iable 
period  of  about  a  quarter  oE  an  hour.  Some  temporary  pain  ensued, 
but  the  tumour  underwent  a  perceptible  reduction ;  and  in  two  or 
three  weeks  seemed  to  be  eifectually  dispersed. 

4.  Dropsy  of  the  Gall-Bladder. — Any  obstruction  to  the  passage 
of  the  cystic  duct  may  give  rise  to  an  accumulation  of  bile  in  the  gall- 
bladder ;  but  generally,  the  impaction  of  a  gall-stone  in  the  duct  is 
the  cause  of  distension,  and  the  passage  not  being  entirely  occluded, 
this  dropsy,  as  it  is  termed,  increases,  resulting  at  length  in  the  jDro- 
duction  of  a  tumour  or  swelling  in  the  abdomen,  of  perhaps  considei-able 
size. 

The  diagnosis  in  such  a  case  will  be  doubtful ;  a  similar  abdominal 
tumour  may  be  presented  by  a  cystic  kidney  or  pancreas,  or  an  abscess 
in  the  right  hypochondriac  region.  But  the  situation  and  shape  of 
a  distended  gall-bladder  are  partly  distinctive.  Proceeding  from  the 
anterior  border  of  the  liver,  the  tumour  has  a  pyriform  shape,  its 
larger  end  is  directed  downwards  and  inwards  towards  the  umbilicus, 
and  may  even  pass  over  and  below  that  point.  Movable  from  side 
to  side,  until  it  has  contracted  adhesions,  this  tumour  rises  and  falls 
on  deep  inspiration  and  expiration, — thus  plainly  declaring  its  connec- 
tion with  the  liver.  An  adherent  ovarian  cyst  may  move  up  and 
down  with  the  respiratory  movements  ;  but  such  an  abdominal  tumoui- 
can  hardly  be  mistaken  for  an  enlarged  gall-bladder.  Coupled  with 
the  distinctive  tumour,  commencing'  in  the  right  hypochondrium,  the 
patient  is  subject  to  constipation,  bilious  vomiting,  and  a  tendency  to 
jaundice. 

Cholecystofomy. — The  removal  of  an  impacted  gall-stone,  through 
abdominal  section,  was  originally  suggested  by  Dr.  Thudichum,*  in 
the  year  1859;  but  at  that  time  Surgery  had  advanced  so  little  in 
this  direction,  that  the  proposal  received  no  favourable  considera- 
tion. In  January,  1878,  Mr.  George  Brown,t  having  first  aspirated 
an  abscess  over  a  distended  gall-bladder,  in  a  subsequent  operation, 
to  reach  the  tumour  which  still  remained,  he  cut  through  the  abdo- 
minal wall,  and  in  exploring  loosened  some  adhesions,  but  did  not 
open  the  gall-bladder,  and  then  closed  the  wound.  This  operation, 
therefore,  was  an  incompleted  cholecystotomy.  On  the  following  day, 
the  distended  gall-bladder  had  burst  through  the  wound.  The  patient 
recovered,  the  incision  healing  with  a  fistulous  opening  which  closed 
in  the  course  of  three  or  foar  months.  It  is  worthy  of  notice  that  no 
peritonitis  came  on  in  this  case,  although  antiseptic  precautions  were 
not  taken  on  behalf  of  this  immunity.  In  June  of  the  same  year, 
1878,  Dr.  Marion  Sims  J  performed  the  operation  of  cholecystotomy, — 
that  being  the  first  completed  procedure  of  the  kind ;  but  with  an 
unsuccessful  result.  Mr.  Lawson  Tait  contributed  the  first  successful 
case.§  The  abdominal  section  was  made  in  the  middle  line,  to  the 
extent  of  four  inches,  the  umbilicus  forming  the  centre  of  this  incision. 
Introducing  an  aspirator-needle  into  the  gall-bladder,  about  twelve  or 
fifteen  ounces  of  fluid  were  drawn  off.  The  puncture  was  then  enlarged 
to  admit  the  finger,  and  two  gall-stones  were  removed ;   one  being 

*  Med.  Soc,  London.     Lancet,  Oct.  22,  1859. 
t  Brit.  Med.  Jour.,  Dec.  21,  1878. 
J  Ibid.,  June  8,  1878. 
§  Med.-Chir.  Trans.,  vol.  Ixiii. 
YOL.  II.  2  Y 
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impacted  and  adherent,  it  was  lithotrized,  and  the  debris  extracted  or 
washed  out,  carefully  removing  all  fragments.  The  opening  in  the 
gall-bladder  Avas  stitched  to  the  upper  end  of  the  abdominal  incision, 
by  continuous  suture  ;  and  leaving  the  aperture  in  the  bladder  quite 
free,  the  remainder  of  the  incision  was  closed  in  the  usual  manner. 

The  only  improvement  which  has  since  been  made  in  this  operation, 
consists  in  stitching  the  gall-bladder  to  the  abdominal  parietes  before 
opening  it ;  postponing  this  latter  part  of  the  opei'ation  until  the 
viscus  has  become  firmly  adherent  to  the  parietes.  Thus,  the  risk  of 
biliary  extravasation  is  averted  far  more  securely,  than  by  lifting  the 
gall-bladder  well  out  of  the  abdominal  wound, — after  aspiration,  and 
before  making  an  incision  to  introduce  the  finger.  Cholecystotomy, 
as  now  performed  in  two  saccessive  stages,  is  certainly  a  safer  pro- 
cedure, than  as  a  single  and  complete  operation. 

In  both  the  latter  cases,  the  operation  and  after-treatment  were 
conducted  under  the  auspices  of  the  most  rigorous  antiseptic  measures  ; 
yet  the  issue,  as  to  the  life  or  death  of  the  patient,  was  apparently 
uninfluenced  by  this  regime.  Early  operation  seems  to  make  all  the 
difference  in  favour  of  success ;  and,  therefore,  the  diagnosis — as  in 
other  cases  of  Abdominal  Surgery — had  better  be  detei-mined  by  a 
timely  exploratory  incision,  rather  than  wait  for  the  supervention  of 
almost  fatal  symptoms  to  clear  up  the  nature  of  the  case  with  which 
the  Surgeon  has  to  deal.  For  any  further  reference  to  cholecystotomy, 
I  may  mention  a  valuable  article  by  Dr.  I.  H.  Musser,  in  the  Amer. 
Journ.  Med.  Sciences,  October,  1884. 

CJiolecystectomy — signifying  the  removal  of  the  gall-bladder — may 
be  found  advisable,  when  the  viscus  is  so  far  diseased,  and  adherent 
to  adjoining  parts,  as  to  have  become  in  itself  a  source  of  persistent 
irritation.  Langenbeck  having  extracted  a  large  number  of  stones 
from  the  gall-bladder  by  cholecystotomy,  he  removed  the  hypertrophied 
viscus.  After  carefully  detaching  the  gall-bladder  from  the  liver,  the 
cystic  duct  was  secured  by  double  ligature,  and  divided  in  the  inter- 
vening portion.  The  case  proved  quite  successful,  although  the  patient 
had  been  previously  submitted  to  nephrectomy  for  the  removal  of  a 
floating  kidney.  A  second  case,  by  the  same  operator,  was  equally 
successful.  Such  records,  although  rare,  are  encouraging  for  the 
future  prospect  of  this  operation. 

5.  Peri-intestinal  abscess  would  not  only  have  to  pass  through  the 
peritoneum,  if  allowed  to  burst  externally ;  but,  in  some  situations, 
it  is  apt  to  burrow  in  the  loose  subperitoneal  cellular  texture,  before 
traversing  the  abdominal  wall.  Thus,  abscess  in  connection  with  the 
CKCum  is  specially  dangerous.  Recourse,  therefore,  to  early  and  free 
incision,  with  drainage,  is  the  imperative  rule  of  treatment.  And,  as 
the  abscess  not  unfrequently  arises  from  some  intestinal  impaction, 
and  is  a  natural  effort  to  eliminate  some  foreign  substance,  as  the 
source  of  irritation,  this  additional  consideration  will  weigh,  in  deter- 
mining the  Surgeon  to  prompt  interference.  As  soon  as  an  incipient 
blush  of  the  integument  heralds  the  approach  of  any  intestinal  abscess 
to  the  surface,  an  incision  should  be  made  at  that  spot.  Proceeding 
cautiously  through  the  abdominal  wall,  lest  a  bulging  portion  of 
intestine  be  wounded,  the  parietes  should  be  divided  successively  on 
a  hernial  director,  until  the  abscess  is  reached.  When  opened,  and 
the  collection  of  matter  has  been  evacuated,  search  should  be  made 
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with  the  finger  for  any  foreign  bodj,  before  introducing  the  drainage- 
tube.  If  the  bowel  commnnicates  with  the  abscess-ca-vdty,  this  open- 
ing may  be  closed  by  snture — as  in  the  case  of  wounded  bowel,  or  the 
aperture  brought  up  to  the  integument  and  secured — as  for  artificial 
anus.  I^either  expedient  will  prove  very  promising,  owing  to  the 
sloughing  state  of  the  intestinal  opening,  and  the  worse  state  of  the 
skin  around  the  incision.  Of  course,  the  strictest  cleanliness  should 
be  observed  in  the  after-treatment  of  an  intestinal  abscess ;  syringing 
as  often  as  may  be  requisite  to  remove  every  particle  of  feculent 
matter. 

6.  Uio-pelvic  ahscess,  in  the  loose  cellular  texture  of  the  pelvis,  is  even 
more  unfavourably  circumstanced,  from  its  disposition  to  extend  into 
the  iliac  fossa  and  around  the  pelvic  basin  ;  while  its  special  liability 
to  open,  not  only  into  the  peritoneum,  but  to  find  its  way  into  some 
adjoining  cavity,  the  rectum  or  vagina,  the  bladder  or  uterus,  renders 
an  ilio-pelvic  abscess  more  apt  to  elude  the  vigilance  of  the  Surgeon 
in  anticipating  any  such  misdirection,  by  making  an  opening  in  the 
groin  or  the  perinseum.  An  abscess  located  in  the  iliac  fossa  may 
come  forward  and  jDoint  through  the  abdominal  wall,  as  in  the  cases  to 
which  I  have  referred ;  when  thus  situated,  the  collection  of  matter 
<3an  be  more  readily  aspirated,  or  treated  by  an  incision-opening  and 
drainage.  The  latter  method  proved  successful  after  the  former  had 
twice  failed  to  prevent  the  reaccumulation  of  matter,  in  one  of  my 
cases  ;  and  it  should  be  added  that  the  incision,  and  subsequent 
dressing,  were  strictly  antiseptic,  under  the  auspices  of  carbolic  spray 
and  gauze. 

Pelvic  H^^matocele  is  more  likely  to  disappear  by  absorption,  than 
to  spread,  or  to  burst  into  the  peritoneum.  Surgical  interference, 
therefore,  is  less  urgently  needed.  But,  if  the  tumour  should  be  found 
to  point,  and  to  enlarge,  while  it  also  retains  its  fluid  character,  as 
ascertained  by  vaginal  or  rectal  examination,  the  collection  of  blood 
may  be  punctured  by  means  of  a  long  trocar  and  cannula,  and  the 
fluid  drawn  off.  The  recto-uterine  pouch  of  peritoneun\  is  out  of  the 
way,  being  ujDraised  by  the  h^ematocele.  This  procedure  should  not, 
however,  be  resorted  to  without  hesitation;  for  it  may  be  followed  by 
troublesome,  and  perhaps  profuse,  hsemorrhage  ;  or  give  rise  to  septic 
infection,  and  under  circumstances  which  render  antiseptic  precautions 
impracticable. 

Paracentesis  Abdominis. — In  dropsy  of  the  abdomen,  whether 
ascites  or  ovarian,  the  peritoneal  sac,  or  an  ovarian  cyst,  becomes  dis- 
tended with  fluid ;  and  either  cavity  may  be  emptied  of  its  contents 
by  Tapping. 

This  is  a  very  simple  operation.  The  bladder  having  been  emptied, 
the  patient  should  be  seated  on  the  edge  of  a  chair,  or,  if  very  weak, 
turned  sideways  to  the  edge  of  the  bed ;  so  that  in  either  position  the 
protuberant  belly  shall  be  exposed.  A  flannel  roller,  or  a  jack-towel, 
the  breadth  of  the  abdomen  fi^om  above  downwards,  is  then  passed 
round,  and  the  ends,  crossing  behind  the  loins,  are  given  in  charge  of 
an  assistant  on  either  side.  They  should  draw  the  roller  equably,  to 
compress  the  abdomen  uniformly,  as  the  water  flows.  A  small  aper- 
ture is  cut  in  the  roller,  corresponding  to  the  point  where  the  abdomi- 
nal piincture  is  about  to  be  made  ;  namely,  in  the  middle  line,  about 
two   or   three   inches   below  the  umbilicus.      The    Surgeon   seating 
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himself  before  the  patient,  as  placed  in  the  sitting  posture,  he  makes 
a  small  vertical  incision  at  the  spot  indicated,  and  through  the  integu- 
mental  wound  thus  made,  a  large-sized  trocar  and  cannula  is  thrust  into 

the  abdomen  (Fig.  926).     Or 
^'^-  926.  the  thrust  may  be  made  at 

once,  without  any  prepara- 
tory incision,  the  skin  yield- 
ing without  any  appreciable 
damage  to  this  texture.  On 
withdrawing  the  trocar,  tak- 
ing care  that  the  cannula  do 
not  slip  out  after  it,  the  fluid 
spouts  out  in  a  full  stream, 
and  is  received  into  a  pail 
below.  A  convenient  and 
more  elegant  arrangement  is 
the  adaptation  to  the  cannula 
of  a  tube  of  india-rubber,  pro- 
vided with  a  stop-cock.  The 
kind  of  fluid  varies  in  colour 
and  thickness  ;  in  ovarian  dropsy,  it  is  commonly  of  a  brownish  coffee- 
colour,  turbid,  and  thick  or  of  almost  glutinous  consistence  between 
the  thumb  and  finger,  and  it  froths  up  as  the  stream  continues.  The 
assistants  should  draw  the  roller  firmly,  and  especially  as  the  stream 
weakens  and  dribbles,  when  air  might  pass  back  into  the  peritoneal 
cavity.  Towards  the  last,  the  fluid  may  be  tiug'ed  with  blood,  owing 
apparently  to  the  mouth  of  the  cannula  impinging  on  the  visceral  layer 
of  peritoneum.  Then,  unless  by  further  traction  the  sti'eam  can  be 
resumed,  the  cannula  should  be  withdrawn. 

The  patient  may  become  faint,  as  the  fluid-pressui'e  on  the  ab- 
dominal vessels  diminishes ;  when  a  little  brandy-and-water  or  ynne 
may  be  administered,  and  the  orifice  of  the  cannula  stopped  with  the 
finger  for  a  while.  Sometimes  the  fluid  suddenly  ceases  to  flow,  a  bit 
of  intestine  coming  in  contact  with  the  end  of  the  cannula,  or  the  tube 
being  blocked  up  ;  in  either  case,  the  obstruction  may  be  removed  by 
introducing  a  piece  of  bougie  or  other  blunt-pointed  tube. 

On  withdrawing  the  cannula,  a  small  strip  of  adhesive  plaster  will 
suffice  to  close  the  abdominal  aperture.  A  broad  flannel  bandage 
should,  however,  be  well  applied  round  the  abdomen  to  maintain  com- 
pression ;  thus  preventing  faintness  and  the  reaccumulation  of  fluid  or 
recurrence  of  dropsy. 

This  operation  may  be  modified  according  to  circumstances  ;  any 
other  convenient  situation  may  be  chosen  for  the  puncture,  provided 
that  there  be  no  tympanitic  resonance  to  indicate  the  presence  of 
intestine,  but  the  dulness  on  percussion  of  a  fluid  collection  ;  and  the 
course  of  the  epigastric  vessels  must  also  be  avoided.  The  intestine — 
a  portion  of  jejunum — has  been  wounded,  and  yet  the  patient  recovered. 
This  accident  occurred  in  a  case  communicated  by  Mr.  Gay  to  the 
Pathological  Society,  which  is  recorded  in  the  second  volume  of  the 
Society's  Transactions. 

Tapping  dnving  pregnajicy  is  an  operative  procedure,  the  propriety 
of  which  would  appear  to  be  questionable.  But  although  sometimes 
followed  by  the  premature  birth  of  the  child,  it  has  in  many  instances 
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been  practised,  even  at  the  seventh  or  eighth  month,  •without  inducing 
miscarriage. 

Accidental  liCBinorrhage  happens  occasionally  in  the  operation  of 
tapping  the  abdomen ;  arterial  blood  escapes  through  the  cannula  on 
being  withdrawn  beyond  the  abdominal  cavity,  or  the  patient  tiirns 
faint  subsequently  from  internal  haemorrhage.  This  arises,  apparently, 
from  a  punctured  woimd  of  the  epigastric  artery.  Four  or  five  such 
cases  were  collected  by  South  in  Chelius's  Surgery,  and  one  instance 
is  recorded  by  Hamilton  in  his  treatise  on  Military  Surgery.  The 
source  of  hasmorrhage  may,  perhaps,  be  controlled  by  pressure ;  either 
by  the  introduction  of  a  gum  elastic  bougie  as  a  plug,  or  by  means  of 
a  graduated  compress  over  the  cannula-aperture,  or  by  compression,  if 
the  abdominal  wall  be  loose  and  can  be  raised  up  in  a  fold.  The 
artery  mig'ht  be  ligatured  or  twisted,  by  an  incision  to  reach  the 
vessel ;  but  this  would  not  be  a  very  easy  or  safe  procedure. 

Excisions  of  Abdominal  Yisceea. — The  progress  of  Surgery  in 
relation  to  Abdominal  Diseases,  is  not  restricted  to  the  treatment  of 
abscesses  and  tumours  within  the  abdominal  cavity ;  operative  inter- 
ference has  been  extended  to  the  removal  of  various  abdominal  viscera, 
or  portions  of  such  viscera,  when  affected  with  otherwise  incurable 
disease.  The  Kidneys  are  subjected  to  the  operation  of  ^Nephrectomy, 
or  extirpation  of  the  kidney,  as  hereafter  described ;  Splenectomy  has 
been  practised  occasionally,  for  the  removal  of  the  Spleen  ;  and  por- 
tions of  the  Stomach  or  Intestine  have  been  submitted  to  the  opera- 
tions of  excision. 

Splenectomy  seems  to  have  been  originally  devised  by  Zaccarelli, 
of  INaples,  in  the  year  1549  ;  the  operation  having  been  performed  on 
account  of  chronic  enlargement  of  the  organ,  in  the  person  of  a  young 
woman,  and  with  a  successful  result.  But  this  procedure  attracted 
little  attention  as  a  precedent  for  its  repetition.  More  recently, 
splenectomy  has  been  reinstated  among  the  extreme  resources  of 
surgical  art,  by  Billroth  in  Germany,  and  Sir  Spencer  Wells,*  fol- 
lowed by  Mr.  Bryant, t  in  this  country  ;  not  to  mention  other  operators 
both  here  and  in  America  ;  until  more  than  fifty  cases  have  been 
placed  on  record.  Mr.  Herbert  Collier  has  collected  twenty-nine 
cases,  in  which  the  operation  was  performed  for  various  conditions  of 
disease ;  and  Nussbaum  refers  to  twenty-six  cases  of  operation  for  in- 
juries implicating  the  spleen  ("  Deutsche  Chirnrgie  "). 

The  conditions  of  disease  for  which  the  spleen  may  be  removed 
are  variable ;  including  hypertrophy,  cystic  or  hydatid  tumoiu",  and 
indeed  almost  any  disease  which  has  resulted  in  destruction  of  the 
organ,  accompanied  with  such  constitutional  disturbance  as  would 
tend  to  shorten  the  life  of  the  sufferer.  Enlargement  of  the  spleen 
dependent  upon  leucocythfemia  is,  however,  an  exceptionally  un- 
favourable condition  for  operation ;  not  only  because  this  organic 
affection  is  simply  the  manifestation  of  a  blood-disease,  not  thus 
amenable  to  treatment ;  but  the  uncontrollable  haemorrhage  would 
alone  forbid  an  attempt  to  remove  a  leucocythtemic  spleen.  The 
restriction  of  splenectomy  to  such  extreme  conditions  of  disease,  and 
with  relation  to  the  constitutional  health,  as  can  justify  recourse  to  the 
operation,  will  preclude  its  general  adoption  in  Abdominal  Surgery. 

*  Trans.  Path.  Soc,  Lond.,  1865,  vol.  xvii. 
t  Gay's  Hosp.  Reports,  1866. 
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The  operation  may  be  thus  performed : — A  nearly  vertical  incision 
is  made,  on  the  left  side,  from  about  the  cartilage  of  the  ninth  rib, 
downAvards  to  the  extent  of  five  or  sis  inches  in  length ;  this  line  of 
incision  lying  outside,  and  following  the  course  of  the  linea  semi- 
luuaiMS.  Having  divided  the  skin  and  superficial  fascia,  exposing  the 
external  oblique  muscle,  this  is  carefull}"  divided,  and  then  the  apo- 
neurosis of  tbe  internal  oblique — external  to  the  sheath  of  the  rectus, 
the  fibres  of  the  transversalis  miiscle  being  divided  lastly  on  a  director, 
so  as  not  to  open  the  peritoneum.  Any  bleeding  points  should  be 
secured  with  catch-forceps,  or  ligatured,  before  entering  the  abdomen. 
Then  laying  open  the  peritoneum,  the  hand  is  introduced  and  the 
spleen  drawn  out,  to  reach  the  vessels  at  the  hilus ;  the  splenic  artery 
and  vein  are  to  be  tied  separately,  with  carbolized  or  sulphurotis  cat- 
gut, and  each  vessel  with  a  double  ligature,  in  order  that  when  severed  - 
in  the  interval  of  the  ligature,  no  blood  shall  drop  into  the  abdomen, 
in  i-emoving  the  organ.  The  abdominal  canity  should  be  sponged 
dry,  and  bleeding  entirely  arrested  before  closing  the  wound  ;  sponging 
with  iodine  tinetare  answering  the  purpose  of  stopping  any  oozing 
hsemorrhage.  The  incision  should  be  accurately  closed  by  interrupted 
sutures  of  fine  silver  wire,  placed  about  half  an  inch  apart,  and  entered 
near  the  lips  of  the  wound ;  observing  to  transfix  the  whole  thickness 
of  the  abdominal  wall,  and  thus  to  include  the  peritoneum  on  either 
side.  The  ends  should  be  twisted  so  as  not  to  leave  any  cutting  strain 
on  the  wii^es.  A  pad  of  dry  lint,  retained  by  a  broad  bandage,  is  the 
on\j  dressing  required.  If  the  operation  be  conducted  antiseptically 
— under  the  auspices  of  carbolic  spray,  gauze-dressing  will  be  used. 

The  results  of  Splenectomy  have  been  much  influenced  by  the  con- 
ditions of  disease  for  which  the  operation  has  been  resorted  to.  This 
conclusion  is  clearly  established  by  an  analysis  of  the  twenty-nine 
cases  collected  by  Mr.  Herbert  Collier  (Lancet^  February  11th,  1882). 
In  thirteen  of  the  cases,  the  splenic  hypertrophy  was  unassociated 
with  leucocythfemia ;  and  in  sixteen  the  hypertrophy  was  of  this 
nature.  Of  the  whole  number — twenty-nine,  there  were  only  eight 
recoveries  ;  and  in  all  these  the  operation  had  been  performed  for  con- 
ditions "entirely  unassociated  with  leucocythaemia."  Of  the  twenty- 
six  cases  for  injury  of  the  spleen,  Nussbauni  states  that  in  sixteen 
the  operation  proved  "quite  successful."  Shock,  peritonitis — pro- 
bably septic — and  hgemorrhage  seem  to  be  the  most  frequent  causes  of 
a  fatal  issue. 

Excisiox  OF  Pylorus  of  Stomach.- — The  operation  sometimes  known 
as  Gastrectomy  has  been  practised  occasionally,  for  the  extirpation  of 
cancer  afiecting  the  pyloric  end  of  the  stomach.  It  seems  to  have 
been  first  performed  ^vvith  this  view  by  M.  Pean  in  1879  ;  although 
Cavazzini,  of  Castelfranco,  had  incidentally  removed  a  portion  of  the 
anterior  wall  of  the  stomach,  in  an  operation  for  excision  of  a  parietal 
tumour  of  the  abdomen.  In  Pean's  case,  death  followed  in  a  few  days 
fi'om  exhaustion  ;  and  from  this  cause,  or  from  collapse,  peritonitis, 
or  haemorrhage,  the  majority  of  cases  have  had  a  fatal  issue.  Four 
cases  of  recovery  out  of  sixteen,  may  be  accredited  as  successful  results 
of  the  operation ;  in  the  hands  of  Billroth  twice,  Wolfen  once,  and 
Czerny  once.  But  the  almost  certain  return  of  the  disease,  and  at 
no  distant  period,  deprives  these  results  of  their  therapeutic  value ; 
and,  indeed,  death  having  followed  the  operation  in  the  remaining 
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twelve,  or  three-fourths  of  the  sixteen  cases,  surgical  interference 
failed  even  to  prolong  life. 

The  conditions  of  malignant  disease,  or  of  simple  strictnre,  affecting 
the  pylorus,  which  justify  recourse  to  operation,  must  always  be  diffi- 
cult to  determine,  by  examination  of  the  abdomen.  Grenerally,  it  may 
be  said  that  a  tumour  should  be  plainly  perceptible  on  palpation ;  and 
that,  having  a  limited  extent,  it  should  also  be  so  far  movable  as  not 
apparently  to  involve  adjoining  viscera,  especially  the  liver.  The 
absence  of  jaundice  will  probably  denote  that  this  organ  is  not  impli- 
cated. But  with  every  care  in  the  clinical  examination  of  pyloric  dis- 
ease, it  will  probably  be  impossible  to  make  a  sufficiently  accurate 
diagnosis,  and  the  eligibility  of  the  case  for  the  operation  of  excision 
must  be  determined  by  an  exploratory  abdominal  incision.  Before  pro- 
ceeding to  operation,  the  stomach  should  be  thoroughly  emptied,  if 
possible,  by  a  few  draughts  of  tepid  water  being  given  to  the  patient ; 
and  the  intestines  may  be  clear-ed  by  an  enema.  The  dilated  state  of 
the  stomach  from  constant  retention  of  even  liquid  food,  and  as  owing 
to  obstruction  to  the  passage  through  the  pylorus,  may  not  allow  of 
this  preparatory  washing  out,  so  as  to  completely  empty  the  stomach ; 
the  intestinal  canal  below  is  always  comparatively  empty. 

The  directions  given  by  Billroth,  for  excision  of  the  pylorus,  are  as 
follows  : — An  incision  should  be  made  through  the  abdominal  wall 
over  the  situation  of  the  tumour.  If  the  cancerous  pylorus  has  sunk 
down  low  it  should  be  raised  up,  before  making  the  incision.  Every 
bleeding  point  should  be  secured  in  the  abdominal  parietes  before 
opening  the  peritoneum.  Then,  having  entered  the  ca'V'ity  of  the 
abdomen,  the  hand  is  introduced,  to  ascertain  the  exact  relations  of 
the  tumour ;  and  if  close  adhesions  be  found  between  the  pylorus  and 
the  liver,  the  pancreas,  or  the  transverse  colon,  or  if  the  cancer  has 
extended  over  the  horizontal  portion  of  the  duodenum,  the  operation 
of  excision  should  be  abandoned,  and  the  abdominal  incision  closed  in 
the  usual  manner. 

Otherwise,  the  operation  may  be  preceded  "with  by  drawing  the 
stomach  up  to  the  external  wound,  to  see  the  point  at  which  it  must 
be  removed  ;  so  that  the  pylorus  shall  be  excised,  including  a  portion 
of  the  stomach,  and  of  the  duodenum  immediately  adjoining.  Firstly, 
the  large  omentum  is  to  be  detached  from  the  greater  curvature  of  the 
stomach,  and  the  gastro-colic  ligament  divided.  The  layers  of  omen- 
tum are  taken  up  between  two  clip-forceps,  which  form  grooves  just 
suitable  for  the  application  of  silk  ligatures.  The  tissue  is  cut  through 
in  the  middle  between  the  ligatures  ;  or  still  better,  burnt  through  with 
Paquelin's  thermo-cautery.  The  lesser  omentum  is  then  severed  in 
the  same  way.  In  detaching  the  omentum,  some  enlarged  lymphatic 
glands  may  have  to  be  removed.  Secondly,  the  stomach  having  been 
thus  isolated,  a  large  flat,  antiseptic  sponge  should  be  laid  beneath  the 
viscus,  to  absorb  any  blood  or  extravasation,  in  removing  the  pylorus. 
The  stomach  is  gently  lifted  out  of  the  abdomen,  and  the  pyloric  portion 
excised.  The  mass  is  seized  with  a  vulsellum,  and  the  coats  of  the 
stomacharecut  through  with  scissors,  beginning  at  the  greater  curvature. 
After  each  stroke  of  the  scissors,  any  bleeding  points  are  to  be  secured 
with  fine  antiseptic  silk ;  and  the  cut  edges  shoiild  be  united  together, 
carefully  bringing  the  serous  surfaces  into  contact.  Then,  the  cancerous 
pylorias  is  to  be  severed  from  the  duodenum,  with  the  like  precautions. 
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Lastly,  the  duodenum  must  be  joined  to  the  stomach.  Beginning  pos- 
teriorly, the  posterior  Avails  of  the  stomach  and  duodenum  are  to  be 
united  by  passing  the  sutures  from  within  outwards  to  secure  the  con- 
tact of  the  serous  surfaces  ;  and  the  anterior  portion  is  next  dealt  with 
in  the  ordinary  way.  Either  the  continued  suture,  or  interrupted 
sutures,  may  be  employed ;  the  former  may  be  more  easy  of  applica- 
tion, but  is  apt  to  cause  some  amount  of  constriction  in  the  passage, 
pending  its  disjunction.  The  abdominal  wound  having  been  closed  as 
usual,  antiseptic  gauze-dressing  and  a  compress  are  applied,  and 
retained  by  bandaging. 

In  a  few  cases  it  has  been  found  impracticable  to  reach  the  pylorus, 
owing  to  the  state  of  the  disease ;  and  attempts  have  been  made  to 
provide  for  the  introduction  of  food,  by  opening  the  duodenum,  and 
connecting  it  with  the  abdominal  wall  as  a  mouth — thus  perfoi-ming 
a  duodenal  gastrostomy ;  or  by  joining  the  jejunum  to  the  stomach — 
an  operation  of  gastro-enterostomy,  in  this  way  to  provide  for  the 
passage  of  food,  without  intercepting  the  biliary  and  pancreatic  secre- 
tions. These  procedures  in  the  hands  of  Langenbeck,  Wolfler,  and 
Billroth,  respectively,  have  proved  to  be  physiologically  interesting 
rather  than  successful. 

The  chief  particulars  of  eight  cases,  which  I  have  gathered  from 
the  medical  journals,  are  as  follow  : — 

1st.  Extirpation  of  Cancerous  Tylorus  by  Eydygier,  on  November 
IGtJi,  1881. — A  man,  set.  60,  mobile  tumour;  ablation  of  tumour; 
stomach  sewn  to  duodenum  by  aid  of  sutures  of  Gussenbauer  and 
Czerny,  60  sutures ;  duration  of  operation  four  hours  ;  death  through 
exhaustion  in  tw^elve  hours. 

2nd.  Resection  of  Stomach  by  Billroth,  January  29th,  1881. — A 
woman,  set.  43,  tumour  the  size  of  an  apple ;  ti^ansverse  incision  of 
abdominal  walls  over  tumour;  separation  of  tumour;  resection  of 
stomach  to  duodenum ;  duration  of  operation  one  hour  and  a  half. 
One  month  afterwards  patient  began  to  take  solid  nutriment.  About 
four  months  after  operation,  died  fi'om  peritonitis. 

8rd.  Resection  of  Stomach  by  Billroth,  February  28th,  1881. — A 
woman,  eet.  89,  operation  difficult;  multiple  adhesions;  no  peritonitis 
after  operation,  but  vomiting  with  dilatation  of  stomach.  Wound  re- 
opened seven  days  after  operation  to  search  for  cause  of  obstruction ; 
death  in  thirty  hours  after  second  operation. 

4th.  Resection  of  Stomach  by  Billroth,  March  12th,  1881. — Man, 
set.  38,  extensive  adhesion ;  operation  very  difficult ;  death  in  ten  hours 
from  collapse. 

5th.  Resection  of  Stomach  by  Wolf  en,  April  8th,  1881. — Tumour 
size  of  an  apple ;  raethod  of  Billroth  ;  patient  pretty  well  six  weeks 
after  operation. 

6th.  Resection  of  Pylorus  by  Burdenheur. — Woman,  set.  57,  tumour 
above  umbilicus;  considerable  dilatation  of  stomach;  adhesions;  death, 
twenty-six  hours  after  operation  from  secondary  hsemorrhage. 

7th.  Resection  of  Stomach  by  Gzerny. — Successful. 

8th.  In  April,  1882,  at  the  Manchester  Eoyal  Infirmary,  Mr.  F.  A. 
Southam  removed  the  pylorus,  along  with  nearly  a  third  of  the  stomach, 
from  a  man  aged  forty-three,  suffering  from  carcinoma.  A  hard  and 
freely  movable  mass  could  be  felt  through  the  abdominal  w^alls.  The 
operation    was  performed  antiseptically,  after  the  method  adopted  by 
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Professor  Billroth.  Thirty-nine  silk  ligatnres  were  found  necessary 
for  uniting  the  duodenum  to  the  stomach.  The  shock  succeeding  the 
operation,  which  lasted  one  hour  and  a  half,  appeared  to  be  very  slight, 
but  death  occurred  in  fourteen  hours,  rather  suddenly,  from  septic 
intoxication. 

Excision  of  Intestine. — Portions  of  either  the  small  or  the  large 
Intestine  have  been  removed ;  the  one  operation  being  known  as 
Enterectomy,  and  the  other  as  Colectomy. 

1.  Enterectomy,  or  excision  of  a  portion  of  small  intestine,  has  been 
resorted  to  for  the  cure  of  various  conditions,  causing  obstruction  of 
the  bowel,  or  otherwise  requiring  the  removal  of  a  segment  of  in- 
testine. Mr.  Treves  thus  classifies  these  conditions  :  (1.)  Strictures  of 
the  small  intestine,  simple  and  epitheliomatous.  (2.)  Occlusion  of  the 
bowel  by  adhesion,  and  matting  of  the  coils  so  that  the  deviation  of 
the  gut  cannot  be  corrected.  (3.)  Obstruction  by  neoplasms,  other- 
wise than  epithelioma.  (4.)  Gangrene  of  the  bowel  due  to  any  form 
of  strangulation.  (5.)  Irreducible  intussusceptions.  (6.)  For  the 
closure  of  ftecal  fistula,  in  the  small  intestine. 

But,  usually  enterectomy  has  been  practised  as  the  completion  of 
herniotomy- — by  the  removal  of  a  portion  of  gangrenous  bowel  follow- 
ing strangulation  ;  or  for  the  removal  of  a  consequent  fsecal  fistula. 

In  cases  of  acute  obstruction,  which  cannot  be  otherwise  relieved, 
the  necessity  for  operative  interference  will  be  obvious.  In  acute 
intussusception,  when  laparotomy  is  performed,  and  it  is  found  that 
the  invaginated  portion  of  intestine  cannot  be  unsheathed,  the  opera- 
tion must  be  completed  either  by  enterotomy  or  enterectomy,  in  order 
to  attain  the  object  of  opening  the  abdomen,- — for  the  relief  of  ob- 
struction. If,  by  the  former  procedure,  an  artificial  anus  were  made 
above,  the  invaginated  portion  of  bowel  left  in  the  abdomen  may 
become  gangrenous,  or  induce  a  fatal  peritonitis.  Enterectomy,  there- 
fore, is  indicated. 

In  clironic  obstruction,  as  depending  on  stricture,  the  mere  laying 
open  of  the  bowel  above — enterotomy — may  afford  immediate  relief, 
but  excision  of  the  affected  portion  of  bowel — enterectomy — will 
remove  the  cause,  as  the  only  method  of  cure.  Moreover,  a  f^cal 
fistula  remaining  from  the  former  procedure,  the  patient  is  afterwards 
subject  to  either  of  two  contingencies  :  the  retention  of  fsecal  matter 
in  the  portion  of  bowel  between  the  fistulous  opening  and  seat  of 
obstruction  below ;  or,  if  the  oj)ening  be  situated  higher  up  in  the 
course  of  the  small  intestine,  the  daily  loss  of  nourishment  through 
the  fistula  will  gradually  reduce  the  patient  to  a  state  of  exhaustion. 
Enterectomy  at  once  removes  the  cause  of  obstruction,  and  restores 
the  continuity,  and  normal  calibre,  of  the  bowel.  This  procedure  will 
be  the  more  justifiable  when  the  stricture  is  cancerous ;  increasing 
as  an  intestinal  disease,  and  affecting  the  system,  the  result  would 
be  more  surely  fatal,  and  in  a  shorter  period,  than  from  a  simple 
stricture,  which  forms  a  mere  mechanical  obstruction  to  the  bowel. 

2.  Colectomy ,  or  excision  of  a  portion  of  large  intestine,  may  be 
deemed  an  appropriate  operation  under  more  restricted  conditions 
than  with  regard  to  the  excisional  operation  of  enterectomy.  The 
establishment  of  an  artificial  anus  in  the  large  intestine,  by  the 
alternative  operation — colotomy — affords  a  more  desirable  result, 
physiologically,    than    in    the   case   of    the   small   intestine,    by   the 
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analogous  operafcion — enterotomy.  The  objection  to  opening  the 
small  intestine  high  up  in  the  bowel,  as  entailing  the  daily  loss  of 
nourishment,  cannot  apply  to  opening  the  large  intestine,  which 
relates  to  the  evacuation  of  feecal  matter.  The  latter  procedure-  leaves 
a  mechanical  inconvenience  only,  in  the  situation  of  the  new  anus. 

Then  again,  the  mortality  of  the  two  operations  on  the  large 
intestine  is  widely  different,  and  in  favour  of  opening  the  gut.  Colo- 
tomy  is  a  much  safer  operation  than  colectomy. 

Colectomy  has  hitherto  been  practised,  principally,  for  the  removal 
of  portions  of  the  colon,  occluded  by  stricture — simple  or  cancerous ; 
the  latter  condition  being  more  especially  suitable,  as  the  operation 
then  relates  to  the  removal  of  a  g'rowth  which  must  otherwise  kill 
tbe  patient  at  no  distant  period.  Colotomy  would  here  give  only 
the  temporary  relief  afforded  by  an  artificial  anus ;  whereas  the  ob- 
struction arising  from  simple  stricture  may  be  thus  relieved  for  an 
indefinite  period,  the  patient  living  in  comfort  for  perhaps  some  years. 

For  the  cure  of  artificial  anus  in  the  colon,  excision  of  the  included 
portion  of  gut  has  been  resorted  to  in  cases  otherwise  irremediable. 

The  Opeeatiox  of  excision  differs  somewhat  in  its  adaptation  to 
the  small  or  the  large  intestine. 

Eiiterectomy  consists  in  performing  abdominal  section — laparotomy 
— to  reach  the  bowel ;  then  excising  the  affected  portion,  and  restoring 
the  continuity  of  the  gut  by  sutures  ;  follow^ed  by  closure  of  the 
abdominal  incision, — as  in  other  operations  of  Abdominal  Surgery. 

A  median  incision  in  the  abdomen,  below  the  umbilicus,  will 
generally  be  preferable,  as  thence,  by  introduction  of  the  hand,  any 
part  of  the  small  intestine  can  be  found,  or  the  abdomen  explored. 
But,  the  linea  semilunaris  is  also  a  very  advantageous  line  of  section ; 
or,  directly  over  the  bowel  may  be  chosen,  when  the  disease  can  be 
distinctly  localized.  In  cutting  through  the  abdominal  parietes, 
successively,  any  bleeding  points  are  tied  with  fine  catgut ;  and  then 
the  peritoneum  opened,  as  usual.  Having  found  the  segment  of  bowel, 
it  is  drawn  out  to  the  abdominal  incision  ;  and  then  the  bowel,  on 
eitlier  side  of  the  portion  to  be  excised,  must  be  safely  occluded,  to 
prevent  the  escape  of  any  feculent  matter,  before  removing  the  inter- 
mediate part.  This  may  be  done  by  an  assistant  compressing  the 
boAvel  firmly  between  the  length  of  the  thumb  and  finger,  on  either 
side ;  but  two  stout  ligatures  will  shut  off  the  passage  more  securely, 
and  provide  against  any  risk  of  fgecal  extravasation  ;  or,  a  double 
clamp  naay  be  employed  for  this  purpose.  The  instrument  devised 
by  Mr.  Treves  answers  well,  but  another  such  instrument  contrived 
by  Mr.  Bishop,  of  Manchester,  is  more  handy  in  its  application. 
Neither  form  of  clamp  appears  to  damage  the  walls  of  the  intestine, 
as  by  the  strangulating  eifect  of  ligatures. 

Having  fixed  the  double  clamp  securely,  tbe  intervening  segment 
of  bowel  is  excised  witb  stout  scissors,  free  of  the  disease,  but  leaving 
a  sound  border  of  intestine,  on  either  side,  within  the  compression- 
line  of  the  clamps.  A  large,  flat  sponge  underneath  the  bowel  pre- 
vents any  dropping  of  feculent  matter  from  the  excised  portion,  into 
the  peritoneal  cavity.  The  bowel  is  still  attached  to  the  mesentery, 
and  now  this  must  be  severed.  A  triangnilar  or  wedge-shaped  piece 
of  mesentery  should  be  excised,  the  base  corresponding  to  the  bowel. 
In  doing  this,  the  mesenteric  vessels  should  first  be  tied,  wath  fine 
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catgut,  or  Chinese  twist-silk ;  and  tlien,  the  lateral  boundaries  of  the 
mesenteric  triangle  are  snipped  up  with  scissors, — leaving,  if  possible, 
a  small  undivided  attachment  of  the  mesentery,  within  the  line  of  the 
bowel-section,  for  the  more  efficient  vascular  supply  to  the  bowel,  in 
the  healing  of  its  cut  edges.  The  size  of  the  mesenteric  triangle 
removed  will  vary  with  the  extent  of  the  bowel-segment.  A  matted 
coil  of  small  intestine  was  successfully  removed  by  Koeberle,  measur- 
ing two  yards  in  length.  Any  approach  to  that  extent  of  intestine 
w^ould  necessitate  a  mesenteric  gap,  reaching  up  to  the  spine,  or  the 
root  of  the  mesentery.  In  the  case  of  an  epitheliomatous  stricture, 
any  infected  glands  should  be  included  in  the  mesenteric  excision. 

Sutures  are  now  to  be  applied.     The  cut  edges  of  the  mesentery, 
as  well  as  of  tbe  bowel,  should  be  carefully  united  ;    otherwise — as 
Mr.   Treves  observes — the  gut,  when  united  and  reduced,  is  apt  to 
become  partly  occluded  by  a  twist  at  the  suture-line.     In  suturing 
the  bowel,  the  divided  ends  are  brought  closely  together  by  means 
of  the  clamp — Bishop's  instrument  being  j)rovided  with  a  screw  for 
this  movement.     A  double  set  of  sutures  are  introduced  :  a  deep  row, 
to  unite  the  edges  of  the  mucous  coat  of  the  bowel ;  an  external  row, 
to  unite  the  serous  surface.     The  sutures  should  be  passed  by  means 
of   a  very   fine,  semicircular-shaped  ^needle,  perfectly  round,  and  of 
uniform  size,   up  to  nearly  the  point.     Tbe  deep  sutures  are  easily 
introduced,   owing  to  the  retraction  of  the  divided  muscular  coat, 
drawing  outwards  also  with  it  the  serous  layer.    The  external  sutures, 
in  the  form  of  Lembert's  suture  (see  Fig.  863),  complete  the  apposition 
of  the  coats  of  the  bowel ;  restoring  its  continuity  by  the  ready  union 
of  the  peritoneum,  while  the  deep  sutures  uniting  the  mucous  coat, 
more  especially  give  strength  of  resistance  from  within  the  bowel. 
The  whole  number  of  sutures  necessary  will  be  not  less  than  from 
thirty  to  forty ;  the  larger  circle  of  the  outer  row  requiring  the  greater 
number  of  two,  to   one  in  the  deeper  set.     Some  difficulty  may  be 
experienced  in  passing  the  sutures  through  the  lax  intestine ;   and 
contrivances  have  been  adopted  to  give  a  base  of  support  within  the 
bowel ;  by  introducing  a  cylinder  of  gelatine,  or  other  substance,  or 
by  inflating  the  bowel  with  a  thin  india-rubber  tubular  bag,  as  a  plug- 
support — Treves'  expedient.     But,   the   introduction  and   extraction 
of  any  such  plug  may  be  more  troublesome,  than  the  manipulative  or 
digital  difficulty,  which  it  is  designed  to  obviate,  in  passing  the  sutures. 
Other  forms  of  suture  may  be  used,  of  which  perhaps  Gely's  is  the 
best  (see  Pig.  864).    It  is  a  modification  of  Lembert's  method,  devised 
to  meet  two  objections  to  that  form  of  suture  :  that  it  does  not  securely 
close    the   wound,  unless   the   points   of   suture    are   tolerably    close 
together  ;  and  that  the  danger  of  inflammation  is  necessarily  increased 
proportionately  to  the  number  of  stitches.     Gely's  method  is  designed 
to  fulfil  the  following-  indications  : — to  so  completely  close  the  wound 
as  to  preclude  any  risk  of  either  immediate  or  secondary  effusion  ; 
to  form  such  an  arrangement  that  neither  the  knot  nor  any  portion 
of  it  shall  appear  upon  the  peritoneal  surface  ;  to  make  sure  of  passing 
into  the  intestine ;   and  to  be  readily  applied,  and  applicable,  in  every 
case. 

In  concluding  the  operation,  the  clamps  are  removed,  the  sutured 
bowel  is  returned  into  the  abdomen,  and  the  parietes  accurately  wired 
together,  in  the  usual  manner. 
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Colectomy  is  performed  upon  precisely  similar  principles.  The 
incision  will  generally  be  made  in  the  loin — as  for  lumbar  colotomy, 
on  the  left  or  the  right  side,  as  it  may  be  necessary  to  reach  the 
descending  or  the  ascending  colon.  The  median  abdominal  incision 
Avill  more  conveniently  enable  the  Surgeon  to  reach  the  gnt — for  ex- 
cision of  the  transverse  colon,  or  the  sigmoid  segment  of  the  colon. 
Sometimes,  the  seat  of  disease  may  be  chosen  for  the  parietal  incision. 
In  operating  on  the  lai'ge  intestine,  the  portion  of  gut  involved  has 
occasionally  been  found  to  be  so  extensive,  and  fixed  by  adhesions, 
that  "when  excised,  the  divided  ends  of  intestine  could  not  be  sutured 
together.  Then  an  artificial  anus  should  be  formed,  as  best  can  be 
done,  secundem  artem. 

The  results  of  enterectoray  and  of  cole'ctomj'  have  been  encouraging, 
considering  the  extreme  circumstances  under  which  these  operations 
have  been  practised.  From  Reichel's  collection  of  cases  w^e  learn,  that 
in  121  instances  of  gut-excision,  58  were  fatal — 6  of  the  patients 
dying  fi'om  collapse,  and  34  from  peritonitis ;  58  are  described  as 
cured,  and  5  recovered  with  a  permanent  fsecal  fistula.  The 
majority  of  the  deaths  being  consequent  on  peritonitis,  this  was  pro- 
bably referable  to  f^cal  extravasation,  either  during  the  operation, 
or  from  incomplete  closure  of  the  gut,  or  subsequently,  from  sloughing 
at  the  suture-line ;  all  of  which  contingencies  may  be  regarded  as 
preventible.     This,  then,  is  a  hopeful  record. 

Excision  of  Intestine,  tcith  the  provision  of  a  temporary  artificial 
Alius. — To  obviate  the  risk  of  f^cal  extravasation,  at  the  same  time 
to  give  immediate  relief  to  feecal  accumulation  in  old-standing  ob- 
sti-uction,  and  without  subjecting  the  patient  to  the  additional  exhaus- 
tion of  a  more  prolonged  operation,  it  may  be  deemed  generally 
advisable  to  perform  excision  of  the  gut,  as  already  described,  but 
with  the  formation  of  an  artificial  anus ;  followed  by  a  further 
excision,  and  closui^e  of  the  bowel  wdth  sutures,  at  a  subsequent 
period. 

In  the  formation  of  an  artificial  anus,  the  double  clamp  is  applied 
to  secure  the  bowel,  which  is  drawn  out  of  the  abdominal  incision ; 
the  intermediate  portion  of  gut  is  then  excised,  with  a  triangular  piece 
of  mesentery — in  the  case  of  the  small  intestine  ;  the  lower  clamp  is 
then  removed,  and  the  end  of  intestine  evenly  sutured  to  the  margin 
of  the  abdominal  wound,  on  one  side  of  the  parietes ;  and  then  the 
upper  clamp  is  removed,  and  special  care  observed  that  no  fgecal 
extravasation  takes  place  from  this — the  more  distended  end  of  the 
bowel,  before  suturing  it  secui'ely  to  the  abdominal  parietes,  opposite 
to  the  other  end  of  intestine. 

The  patient  is  thus  at  once  relieved  of  the  intestinal  obstruction 
from  which  he  had  previously  suffered,  and  the  bowel  is  left  to  recover 
itself  to  a  moi'e  healthy  state — by  the  subsidence  of  congestion  and 
infiltration. 

Under  these  favourable  circumstances  of  constitutional,  and  intes- 
tinal health,  the  second  operation  is  undertaken;  that  of  curing  the 
artificial  anus.  The  ends  of  intestine  are  detached  from  the  abdominal 
parietes,  and  excised  or  pared  sufficiently  to  reach  a  healthy  surface, 
and  the  ends  are  closed  with  sutures ;  the  gut,  restored  in  its  con- 
tinuity, is  returned  into  the  abdomen,  and  the  parietal  wound  sutured. 

The  gut  being  now  in  a  more  healthy  state  for  union  than  at  the 
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time  of  the  primary  excision,  it  maj  he  presumed  ttat  the  risk  of 
faecal  extravasation  is  diminislied ;  and  this  would  he  the  main  argu- 
ment in  favour  of  subjecting  the  patient  to  a  second  operation  of 
excision.  But  the  logic  of  this  argtiment  will  not,  according*  to  my 
judgment,  fairly  bear  discussion.  For  as  the  cause  of  death,  in  the 
majority  of  cases  after  excision  of  intestine,  is  peritonitis,  it  is  sur- 
gically inconsistent  to  run  the  double  risk  of  extravasation ;  in  the 
event  of  failing  to  establish  an  artificial  anus,  or,  that  danger  having 
been  surmounted,  in  the  subsequent  failui^e  of  a  second  suturing  of  the 
bowel  to  restore  its  continuity.  The  double  operation  should  be  re- 
served for  those  cases  where  the  constitutional  exhaustion  of  the  patient 
judiciously  forbids  the  more  prolonged  operation  of  a  single  enterec- 
tomy,  or  colectomy,  which  would  probably  then  result  in  death  from 
collapse. 

In  a  case  of  chronic  obstruction  from  stricture,  affecting  the  de- 
scending colon,  the  patient,  a  woman,  aged  fifty,  had  suffered  without 
any  relief  through  the  bowels,  not  even  the  passage  of  flatus,  for  a 
period  of  eight  weeks.  ]VIr.  Bryant  performed  a  (left)  lumbar  colotomy ; 
but  on  finding  that  there  was  no  escape  of  feculent  matter  through  the 
artificial  anus  he  had  made,  he  passed  his  finger  into  the  gut,  and  dis- 
covered a  growth,  resembling  the  neck  of  a  uterus  with  a  dilated  os. 
Into  this  a  catheter  was  passed,  when  flatus  and  fasces  escaped,  show- 
ing that  the  colon  had  been  opened  beloio  the  seat  of  obstruction.  The 
artificial  anus  was  immediately  unstitched,  and  the  stricture — an 
annular  one,  involving  not  more  than  one  inch  of  the  bowel — was 
excised,  and  the  divided  ends  were  attached  to  the  lumbar  incision. 
In  this  case,  the  first  misadventure  in  opening  the  colon  below  the 
stricture  was  due  to  an  altered  relative  position  of  the  parts,  produced 
by  a  "falling  over"  of  the  distended  bowel,  above  the  stricture. 
The  bowel  had  not  become  anywhere  adherent,  but  remained  freely 
movable — a  condition  which  rendered  the  operation  of  excision  prac- 
tically justifiable.  Microscopic  examination  of  the  strictured  part  by 
Dr.  Goodhart,  showed  that  the  growth  consisted  of  fibroid  tissue, 
having  an  alveolar  structure;  and  that  the  alveoli  were  lined  or 
filled  with  columnar  epithelial  cells ;  constituting  an  alveolar  fibroid 
epithelioma. 

The  patient  made. an  excellent  recovery,  with  a  good,  and  perma- 
nent artificial  anus ;  subject  only  occasionally  to  a,  not  uncommon, 
tendency  to  contraction — requiring  temporary  dilatation.  {Med.-Chir. 
Trans.,  vol.  Ixv.) 

False  Tumours  of  the  Abdome::^. — Certain  swellings,  or  even  dis- 
tinct lumps,  of  a  transient  or  movable  character,  are  apt  to  arise 
occasionally,  simulating  morbid  growths  or  tumours  properly  so  called, 
in  various  parts  of  the  body. 

Phantom  tumours,  appearing  and  disappearing,  may  arise  from 
partial  contraction  of  the  muscles,  any  such  tumour  presenting  a  firm 
elastic  swelling;  as  in  the  walls  of  the  abdomen.  When  the  part 
becomes  relaxed,  the  apparent  tumour  subsides.  Or,  it  may  travel  to 
another  portion  of  the  same  muscle,  by  a  similar  lumpy  contraction, 
as  a  shifting  tumour,  and  then  to  other  parts,  in  a  succession  of  such 
tumours.  These  muscular  lumps  occur  mostly  in  females  of  an 
hysterical  temperament,  being,  in  fact,  a  local  manifestation  of  the 
constitutional  malady ;  and  their  nature  will  be  further  declared  by 
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the  apparent  tumour  vanisHng  when  kneaded  with  the  fingers  ;  or,  if 
the  muscle  be  relaxed  under  the  influence  of  chloroform,  no  further 
doubt  can  be  entertained.  Floating  tumours  not  unfrequently  form 
within  the  abdomen,  a  lump  appearing,  or  becoming  perceptible  on 
careful  palpation  with  the  hand ;  but  the  lump  is  freely  movable,  and 
easily  slips  away  from  the  touch  to  some  other  part  of  the  abdomen, 
Avhere  it  may  again  be  found.  The  patient  also  feels  these  migratory 
movements.  Any  such  tumour  maj^  be  firm  and  elastic,  and  of  the 
size  and  shape  of  a  kidney ;  being  met  with  also  on  one  side  or  the 
other,  commonly  in  the  right  loin,  the  lump  resembles  a  movable 
kidney,  and  this,  in  some  cases,  is  its  real  nature.  But  the  tumour 
may  be  only  a  dough-like  lump  of  fsBces  impacted  in  the  cells  of  the 
colon,  or  a  tympanitic  and  sacculated  distension  of  the  intestine — 
these  conditions  occurring  mostly  in  hysterical  women ;  and  sometimes 
an  ovarian  tumour  or  cyst,  loosely  attached,  may  have  a  floating 
character,  with  a  more  or  less  solid  or  fluid  consistence. 

The  treatment  of  any  false  tumour  must  of  course  be  guided  by  its 
supposed  nature.  As  an  hysterical  affection,  the  treatment  appro- 
priate might  thus  prove  remedial.  But  often  the  phantom  or  floating 
lump  baEBes  alike  the  suggestions  of  pathology  and  the  resources  of 
experience. 


CHAPTER  LX. 

DISEASES,    INJURIES,    AND   WALFOPaUTIONS    OF    THE    RECTUM   AND   ANUS. 

Diseases  of  the  Rectum  and  Anus  pertain  to  the  terminal  portion  of 
the  large  intestine,  in  its  limited  course  of  six  or  eight  inches  from  the 
left  sacro-iliac  articulation  to  the  anal  orifice  in  the  perinseum. 

Suro-ically  considered,  the  rectum  might  almost  be  said  to  have  a 
more  limited  extent, — in  regard  to  its  liability  to  disease.  At  its  com- 
mencement, the  bowel  inclines  downwards  and  inwards  to  the  middle 
of  the  sacrum  ;  thence  it  curves  forwards  in  front  of  this  bone  and 
the  coccyx, — behind  the  bladder,  vesiculas  seminales,  and  prostate,  in  the 
male,  or  the  cervix  uteri  and  vagina,  in  the  female ;  and  opposite  the 
tip  of  the  coccyx,  or  the  prostate  anteriorly,  it  inclines  downwards  and 
backwards  to  the  anus, — leaving  an  interval  between  this  portion  of 
the  bowel  and  the  membranous  part  of  the  urethra  and  its  bulb.  It  is 
in  these  two  latter  portions  of  the  gut,  or  in  about  the  lower  half  of 
its  whole  extent,  that  most  rectal  affections  are  congregated  ;  and  they 
derive  some  additional  importance  from  the  relative  position  of  the 
bladder  and  prostate  gland. 

Diseases  thus  crowded  together,  may  be  most  conveniently  arranged 
according  to  their  pathological  association  and  diagnosis,  observing 
also  their  order  of  frequency  in  the  practice  of  this  branch  of  Surgery. 
Affections  of  the  rectal  tube  and  of  its  anal  aperture  will,  therefore,  be 
considered  as  follows  : — Inflammation  and  Rectal  Abscess  ;  Fistula  in 
Ano ;  Ulcer  of  the  Rectum,  and  Fissure  of  the  Anus  ;  Hemorrhoids — 
external,  internal,  and  Prolapsus  of  the  Rectum ;  Polypus  of  the 
Rectum  ;  Stricture  of  the  Rectum — Simple,  Cancerous ;  Rectal  Fistula 
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— Vesical,    Vaginal ;    Anal  Tumours  ;    Anal    Contraction  ;    Injuries ; 
Foreign  Bodies  ;  Congenital  Malformations  ;  Functional  Disorders. 

IjfFLAMMATiON  AND  Rectal  Abscess. — In  the  loose  cellular  texture 
around  the  rectum,  and  particularly  in  that  of  the  ischio-rectal  fossa 
on  either  side  of  the  anus,  inflammation  is  very  apt  to  occur,  and 
speedily  pass  into  suppuration.  According  to  the  situation  of  the 
abscess  thus  formed,  it  is  more  or  less  deep-seated  or  superficial ;  but 
in  either  case,  the  matter  has  a  tendency  to  burrow  upwards  in  the 
direction  of  least  restraint, — the  pelvic  cellular  tissue  leading  from  the 
ischio-rectal  fossa,  beneath  the  levator  ani  muscle,  rather  than  towards 
the  thick  and  unyielding  integument  continued  from  the  buttock  over 
the  fossa. 

The  symptoms  of  rectal  abscess  are,  not  unfrequently,  indistinct. 
Pain  is  felt  in  the  fundament,  more  especially  on  passing  a  motion,  and 
if  the  fgeces  be  hai'd  and  irritating.    The  pain  has  the  usual  throbbing 
character  when  matter  forms  ;  though  sometimes  this  takes  j^lace  with- 
out scarcely  any  sensation,  but  that  of  a  dull  aching  weight  as  matter 
accumulates,  with  a  sense  of  fulness  and  bearing  down  by  the  side 
of  the  anus.     Hence,  two  varieties  of  abscess  may  be  recognized, — 
the  acute  and  the  chronic.     In  both,  there  will  be  some  tenderness  on 
pressure,  on  one  side  of  the  anus  ;  swelling  also  sooner  or  later  becomes 
apparent,  which  is  hard  and  brawny,  though  perhaps  softer  at  one 
point.     On  passing  the  finger  up  the  bowel,  this  painful  swelling  may 
be  felt  before  it  reaches  the  perineal  surface.    In  connection  with  these 
local  signs,  other  symptoms  may  be  present ;  a  constant  feeling  of  ex- 
pulsive action  and  desire  to  relieve   the  bowel,    yet,    with  straining 
efforts,  only  a  little  mucus  passes ;  or  there  may  be  obstruction  to  the 
evacuation  of  faeces,  and  constipation  ;  while  a  troublesome  irritability 
of  the  urinary  bladder  and  fi'equent  micturition  is  experienced,  or  a 
diflBculty  in  passing  water  and  even  retention  of  urine.     IvTo  particular 
constitutional    disturbance    attends   the   formation    of   anal   abscess, 
beyond  that  the  patient  feels  depressed  and  languid,  and  may  have 
had  some  shivering  when   the  matter   begins   to   form.     But   occa- 
sionally,   the    symptoms   are    of   a   typhoidal   character,    with   over- 
whelming prostration  ;  owing  probably  to  a  putrid  state  of  the  matter, 
and  in  which  case  the  abscess  is  less  circumscribed  by  a  barrier  of 
plastic  lymph.     The  situation  of  pointing  is  various,  and  especially 
important.     Rectal  abscess  coming  to  the  surface,  points  slowly  in  the 
perineeum  by  the  side  of  the  anus ;  occasionally,    however,  at   some 
distance  from  the  bowel, — in  the  middle  of  the  thigh,  or  backwards, 
near  the  trochanter ;  but,  not  unfrequently,  it  opens  into  the  bowel, 
and  perhaps  also  externally  in   the  perineeum.     A  large-sized  rectal 
opening,  allowing  the  free  admixture  of  feculent  matter,  with  perhaps 
no  external  vent  to  the  purulent  collection,  will  be  conducive  to  the 
severe  constitutional  disturbance  which  sometimes  happens.     Fistula 
in  ano  results  when  any  opening  of  a  rectal  abscess  becomes  established 
in  the  neighbourhood  of  the  anus ;  and  the  varieties  of  fistula  thus 
formed   will  be  noticed  presently.     The  matter  discharged  from  an 
abscess  adjoining  the  rectum  has  often  a  darkish-green  colour,  and 
always  a  fsecal  odour ;  more  perceptible  if  there  be  a  communication 
with  the  bowel,  although  it  is   distinctly  fgecal  in  any  case,  owing 
probably  to  transudation. 

Causes. — Various  local  causes  give  rise  to  this  abscess ;  any  source 
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of  irritation,  as  habitual  rectal  constipation,  worms,  or  a  foreign  body 
in  the  bowel,  as  a  fish-bone,  Avhich  Liston  found,  the  core  of  an  apple, 
which  Brodie  detected,  or  a  piece  of  tooth  ;  occasionally,  caries  oE  an 
adjacent  bone,  as  of  the  coccyx  or  sacrum,  or  of  the  tuberosity  of  the 
ischium  in  one  of  my  own  cases  ;  or  disease  of  the  bowel  itself  may  be 
the  cause  in  operation;  lastly,  some  external  injury,  as  a  kick  or  con- 
tusion, may  have  induced  inflammation  ;  or  exposure  to  cold,  as  by 
sitting  on  a  cold  stone,  has  brought  about  congestion  followed  by 
suppuration.  Chronic  rectal  abscess  not  unfrequently  results  from 
obstruction  to  the  venous  circulation,  and  is  symptomatic  of  some 
organic  disease  of  the  lungs,  liver,  or  heart.  Often,  as  chronic  abscess 
co-existing  with  a  phthisical  tendency  or  actual  phthisis,  the  local 
disease  is  of  constitutional  origin.  Whenever  dependent  on  venous 
obstruction,  congestion  of  the  hemorrhoidal  veins,  or  piles,  is 
commonly  associated. 

Treatment. — In  an  early  stage,  before  suppuration  has  occurred, 
resolution  can  sometimes  be  effected.  Laxative  aperients  rather  than 
purgatives,  and  careful  regulation  of  the  diet,  with  warm  fomentations, 
may  succeed  in  dispersing  the  inflammation.  If  not  thus  serviceable, 
these  measures  will  prepare  the  way  for  the  better  management  of 
suppuration.  An  early  opening  should  be  made  to  prevent  the  matter 
burrowing  around  the  gut.  As  soon,  therefore,  as  the  formation  of 
matter  can  be  detected  or  suspected,  although  fluctuation  be  very  in- 
distinct, and  certainly  before  any  pointing  has  appeared,  the  forefinger, 
well  greased,  may  be  passed  into  the  bowel,  and  the  thumb  placed 
below  the  swelling  externally,  thus  taking  the  abscess  between  the 
finger  and  thumb,  so  as  to  render  it  tense  and  defined ;  a  sharp-pointed 
bistoury  should  be  entered  carefully  by  the  side  of  the  bowel,  and  if  a 
drop  of  pus  rises  up  by  the  side  of  the  blade,  the  opening  must  be 
sufficiently  enlarged  downwards  to  let  out  the  matter  already  accumu- 
lated and  allow  a  free  discharge  subsequently.  A  strip  of  lint  is  then 
inserted.  The  abscess  having  been  laid  open,  it  usually  heals  from  the 
bottom,  without  communicating  with  the  bowel  or  leaving  an  external 
fistula. 

Fistula  ix  Axo. — Any  pus-secreting  tract  which  passes  up  by  the 
side  of  the  anus  is  designated,  from  its  proximity,  a  fistula  in  ano.    It 

results  from  the  contraction  and  partial 
closure  of  an  ischio-rectal  abscess,  leav- 
ing only  this  narrow  channel.  Com- 
monly, it  opens  both  internally,  into  the 
bowel,  and  externally  in  the  vicinity  of 
the  anus ;  sometimes,  there  is  but  one 
orifice, — an  external,  or  an  internal. 
Corresponding  conditions  of  fistula  may, 
therefore,  be  recognized. 

Complete  fistula  has  two  openings ; 
one  into  the  bowel,  another  on  the  sur- 
face of  the  skin  (Fig.  927).  Incomplete 
or  blind  fistula  has  but  one  opening  ;  an 
external  opening  on  the  skin,  but  no 
communication   with  the  bowel, — con- 


FiG.  927.* 


*  St.  Thomas's  Hosp.  Mus.,  Q.  164. 
niTiscle  across  the  passage. 


Fistula  in  ano,  with  the  sphincter  aui 
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stituting  hlind  external  fistula ;  or  there  may  be  an  internal  opening  into 
the  bowel,  but  no  opening  on  the  skin, — forming  Mind  internal  fistula. 
These  fistulous  openings  have  some  features  worthy  of  notice.  The 
integumental  orifice  is  situated  usually  over  the  fossa  by  the  side  of  the 
anus  ;  but  it  maybe  removed  to  some  distance  outwards  and  posteriorly 
at  the  back  of  the  buttock,  and  towards  the  great  trochanter.  In  point 
of  size,  the  orifice  is  smaller  or  larger,  admitting  only  a  probe  or  a 
director  easily ;  it  has  a  puffed,  everted  appearance,  with  perhaps  pro- 
tuberant granulations,  is  indisposed  to  close,  and  moist  with  a  con- 
stantly oozing,  fetid,  purulent  discharge.  Sometimes,  there  is  more 
than  one  fistulous  opening,  even  several,  resembling  a  water-pot  spout, 
and  all  discharging  matter.  These  orifices  are  scattered  in  various 
directions  near  the  anus ;  and  lead  by  very  tortuous,  devious  routes  to 
the  abscess,  and  thence  to  the  bowel;  branch  sinuses, perhaps,  passing 
oif  from  these  fistulous  tracts.  On  either  side  of  the  gat,  also,  one  or 
more  fistulous  openings  may  have  formed.  Occasionally,  an  external 
opening  on  either  side  leads  to  a  fistula  which  runs  round  the  bowel, 
usually  backwards,  and  there  communicates  with  the  gut  by  a  single 
orifice ;  or  an  external  and  an  internal  opening  may  be  found  on 
opposite  sides,  the  fistulous  passage  running  round  the  bowel ;  thus  in 
either  way  forming  a  Jiorseshoe  fistula.  The  rectal  orifice  varies  chiefly 
in  its  height  up  the  bowel.  Commonly,  it  is  situated  just  above  the 
sphincter  ani,  where  the  rectum  enlarges,  especially  in  old  people  and 
females ;  this  opening  is,  however,  not  the  termination  of  the  fistula, 
which  usually  runs  up  further  outside  the  bowel  into  a  cul-de-sac. 
It  has  been  afiirmed  by  some  of  the  best  authorities,  that  the  inner 
orifice  of  fistula  in  ano  is  never  higher  up  in  the  bowel  than  about 
the  spot  referred  to.  M.  Ribes  in  1820,  and  previously,  I  believe, 
Sabatier,  held  this  opinion ;  it  was  supported  by  Sir  B.  Brodie  and 
Mr.  Syme,  and  the  special  observations  of  Dr.  Bushe,  of  New  York, 
tend  to  the  same  conclusion.  On  the  other  hand,  Mr.  Curling  dis- 
proves this  conclusion,  and  although  Mr.  Quain  does  not  take  up  the 
question  in  his  clinical  lectures  on  Diseases  of  the  Rectum,  yet  the 
facts  there  stated  are  equally  opposed.  In  Case  29  of  these  lectures, 
the  inner  opening  was  situated  more  than  two  inches  up  the  rectum, 
and  equally  high  up  in  Case  32.  Mr.  Allingham  is  sure  that  the 
inner  opening  is  commonly  just  within  the  anus,  in  the  depression 
between  the  external  and  internal  sphincters,  and  that  it  is  then  con- 
nected with  the  formation  of  abscess  near  the  surface,  just  outside 
the  anus,  or  external  sphincter ;  but  that  the  opening  may  be  found 
higher  up,  in  the  rectum,  when  it  proceeds  from  abscess  in  the  ischio- 
rectal fossa.  I  may  add,  that  in  a  case  of  complete  fistula,  on  which 
I  operated,  the  inner  orifice  was  three  inches  fi*om  the  anus.  Some 
peculiarities  are  presented  when  anal  fistula  is  dependent  on  a  phthi- 
sical tendency.  The  abscess  having  been  of  some  size,  and  rather  a 
collection  of  purulent  matter  than  circumscribed  by  lymph,  is  attended 
with  a  diffuse  purplish-red  discolouration  of  the  integument.  When 
this  abscess  bursts,  or  has  been  opened,  it  does  not  so  readily  contract 
into  a  fistula ;  the  external  opening  is  large,  irregular,  livid  and 
undermined,  and  discharges  a  sanious  or  curdy,  fetid  purulent 
matter ;  the  inner  orifice  also  is  large,  even  perhaps  the  size  of  a 
fourpenny  piece  or  sixpence,  and  thus  readily  transmits  feculent 
matter  into  the  fistula.  The  sphincters  are  lax,  and  the  anus  is  loose. 
VOL.  ir.  2  z 
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The  diagnosis  of  the  three  conditions  of  fistula  in  ano  is  very 
obvious.  Complete  and  blind  external  fistula  both  present  an  external 
opening-  by  the  side  of  the  anus,  or  otherwise  placed.  But  on  passing 
up  a  probe  or  director  along  the  coui'se  of  the  fistula  to  the  bowel,  the 
forefinger  of  the  other  hand  is  then  introduced  into  the  gut  to  feel 
for  the  point  of  the  instrument  ;  in  the  one  condition  of  fistula,  an 
opening  is  discovered  through  which  the  probe  can  be  made  to  touch 
the  finger, — no  septum  intervening  ;  in  the  other  condition,  the  point 
of  the  probe  will  be  felt  more  or  less  plainly  through  the  thickness  of 
the  bowel,  but  not  in  contact  with  the  finger, — a  membranous  septum, 
however  thin,  always  intervening.  Blind  internal  fistula  is  less  readily 
detected.  There  may  be  some  brawny  swelling  and  tenderness  on 
pressure  externally,  with  perhaps  a  burning  pain  after  defaecation, 
owing  to  the  lodgment  of  feculent  matter  in  the  fistula ;  but  there  is 
no  external  opening.  A  purulent  discharge  from  the  interior  of  the 
bowel,  and  the  escape  of  pus  on  pressure  over  the  ischio-rectal  fossa, 
will  both  lead  to  the  diagnosis  of  an  internal  fistula  ;  and  this  will  be 
confirmed  by  feeling  the  orifice  in  the  gut,  when  the  finger  is  passed 
into  the  anus,  or  the  opening  may  be  seen  by  means  of  an  anal 
speculum.  Sometimes,  the  orifice  in  the  gut  contracts,  and  matter 
accumulating  in  the  abscess,  then  a  fluctuating  swelling  naay  be  felt 
externally  near  the  anus.  The  horseshoe  form  of  fistula  presents 
some  induration  on  both  sides  of  the  anus,  feeling  like  a  small  curved 
quill,  as  distinctive  of  the  peculiar  course  of  the  j^assage.  Whenever 
purulent  matter  collects  in  branch  sinuses,  this  condition  is  indicated 
by  an  attack  of  local  pain  or  tenderness,  here  or  there. 

The  relation  of  fistula  in  ano  to  rectal  abscess  has  been  disputed. 
Abscess  is  said  to  occur  first,  external  to  the  bowel ;  then  opening  into 
it,  and  outwards.,  by  the  side  of  the  anus,  a  complete  fistula  is  thus  con- 
stituted. If  the  abscess  opens  only  externally,  a  blind  external  fistula 
results.  This  mode  of  fistula-formation  I  have  already  alluded  to,  and 
it  is  that  which  Mr.  Syme  maintains.  Conversely,  ulceration  of  the 
mucous  membrane  of  the  bowel  is  a  reputed  mode  of  origin  ;  and  lead- 
ing to  the  formation  of  an  opening,  and  an  abscess  externally — a  blind 
internal  fistula  is  thus  produced  which  may  result  in  complete  fistula. 
This  was  the  opinion  held  by  Sir  B.  Brodie.  In  the  one  mode  of 
formation,  abscess  precedes  and  causes — in  the  other,  it  follows  and 
results  from — the  formation  of  an  opening  in  the  gut.  Doubtless, 
fistula  originates  in  both  ways.  Blind  external  fistula — not  an  un- 
common condition — must  necessarily  arise  by  an  abscess  independent 
of  the  rectum,  there  being  no  communication  with  the  bowel.  The 
particular  way  in  which  fistula  arises  is  determined,  probably,  by  the 
causes  of  rectal  abscess.  Any  occasion  of  irritation  or  of  venous  con- 
gestion, external  to  the  bowel,  will  probably  produce  abscess  in  that 
situation,  followed  by  fistula  ;  any  impaction  of  fteces  or  a  foreign  body 
in  the  rectum  will  probably  produce  ulceration  of  the  mucous  mem- 
brane, followed  by  some  amount  of  feculent  extravasation  into  the 
surrounding  cellular,  texture,  and  abscess  as  the  result  of  this  irritation. 

Fistula  in  ano  is  remarkably  indisposed  to  close  spontaneously  ; 
and  this  persistency  depends  principally  on  the  disturbing  action  of 
the  sphincter  muscle  in  keeping  the  tract  open.  Sir  B.  Brodie 
referred  this  chronic  character  of  anal  fistula  to  the  constant  irrita- 
tion of  the  muco-feculent  matter  in  the  fistula,  as  communicating 
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with  the  rectam ;  but  then  the  original  abscess  itself  should  be  thus 
maintained,  instead  of  contracting  into  a  fistula.  Moreover,  blind 
external  fistula,  which  has  no  opening  into  the  bowel,  is  equally 
obstinate. 

The  jJrognosis  is  unfavourable  in  propoi-tion  to  the  organic  or  con- 
stitutional origin  of  the  disease  ;  as  in  fistula  arising  from  venous  con- 
■g'Bstion,  and  dependent  on  some  organic  disease  of  the  heart,  liver,  or 
lungs, — especially  phthisis. 

Treatment. — Spontaneoit,s  cure  may  possibly  take  place,  when  the 
fistula  is  of  short  extent,  without  induration,  and  situated  at  some  dis- 
tance from  the  anus,  away  from  the  action  of  the  sphincter  muscle ; 
the  fistulous  passage  contracts  and  closes  up,  and  either  or  both  orifices, 
as  the  case  may  be.  The  possibility  of  curing  anal  fistula  medicinally, 
is  accredited  by  the  experience  of  Sir  B.  Brodie,  with  regard  to  the 
occasional  eflicacy  of  Ward's  paste.  This  medicine,  consisting  chiefly 
of  black  pepper  and  elecampane — now  known  as  the  confectio  piperis 
nigri — seems  to  act  beneficially,  as  a  direct  stimulant  to  the  rectal 
mucous  membrane.  More  recently  some  success  has  resulted  from 
stimulant  treatment  by  means  of  injections,  as  solutions  of  nitrate  of 
silver  or  sulphate  of  copper,  or  with  an  armed  probe,  in  cases  of  blind 
external,  and  even  perhaps  complete  fistulse.  Mr.  Alling'ham  dwells 
on  the  occasional  efficacy  of  dressing  with  a  wad  steeped  in  strong 
carbolic-acid  solution,  which  is  introduced  to  the  bottom  of  the  fistula  ; 
a  piece  of  di-ainage-tube  is  then  passed  in,  of  sufficient  size  to  occupy 
the  canal,  the  external  orifice  having  been  previously  well  diluted 
with  a  sponge-tent.  This  mode  of  treatment  may  be  followed  by 
granulation  and  closure  of  the  fistula  from  the  bottom,  so  that  a 
shorter  drainage-tube  will  be  required  almost  day  by  day ;  until  in 
the  course  of  three  or  four  months,  the  cure  is  complete.  But  Mr. 
Allingham  candidly  acknowledges  that  "  it  is  only  the  rich  who  can 
afford  the  luxury  of  so  many  months'  treatment,"  and  that,  "  at  the 
end  of  that  time,  the  patient  may  be  no  nearer  well  than  at  first." 
With  twenty-one  successful  results,  there  has  been  a  balance  of  failures 
in  a  considerable  number  of  cases ;  so  that  the  prospect  of  thus 
effecting  the  cure  of  fistula,  is  confessedly  not  very  encouraging. 
Rarely,  indeed,  does  fistula  in  ano  evince  any  curative  tendency — 
spontaneously,  or  under  stimulation  ;  and  while  the  Surgeon  might 
be  misled  by  exceptional  instances  of  either  kind,  patients  are  too 
often  deluded  and  their  sufferings  prolonged  by  the  specious  promises 
of  rapacious  quacks,  with  their  dressings,  or  other  "peculiar  treat- 
ment, without  the  nse  of  the  knife." 

An  operation  is  nsnally  the  only  means  of  cure.  Such  interference 
is  contra-indicated  whenever  fistula  depends  on  some  persistent  cause. 
Operation  would  then  be  either  useless  or  prejudicial, — it  would  fail 
to  cure  the  disease,  or,  being  thus  successful,  it  would  develop  the 
causative  condition  into  greater  activity.  Therefore,  operative  inter- 
ference, for  the  cure  of  fistula,  should  not  be  had  recourse  to  in  fistula 
connected  with  any  persistent  local  condition,  as  disease  of  the  rectum, 
or  caries  of  the  sacrum  or  coccyx ;  and  still  less,  when  it  is  dependent 
on  some  constitutional  condition,  advanced  phthisis  in  particular.  In 
this  disease,  the  drain  by  constant  discharge  from  the  fistula  mio-ht 
seem  to  aid  in  reducing  the  genei-al  health  ;  but  its  derivative  influence 
on  the  pulmonary  disease  is  a  more  important  consideration,  and  also 
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that  the  operation-Avound  will  probably  not  heal.  But  at  an  earlier 
period,  and  when  the  disease  is  not  rapidly  progi'essing,  coupled  with 
favoui-able  hygienic  circumstances,  experience  inclines  to  the  constitu- 
tional advantage  of  operation,  and  the  probability  of  cure. 

No  principle  of  treatment  is  more  simple  than  that  of  the  established 
operation  for  fistula  in  ano  ;  and  no  operative  procedure  is  generally 
more  easily  pei-formed,  or  is  more  effectual.  The  principle  is  simply 
this, — that  the  fistula  being  kept  open  by  the  almost  constant  action 
of  the  adjoining  sphincter  ani  muscle,  division  of  this  muscle  will  set 
the  part  at  rest,  and  allow  it  to  heal  and  close  from  the  bottom. 
Accordingly,  the  bowels  having  been  Avell  cleared  with  castor  oil  or 
other  mild  aperient  medicine,  and  the  rectum  emptied  by  an  enema 
on  the  day  of  operation,  the  patient  is  laid  on  the  side  most  convenient 
to  the  operator  ;  the  thighs  are  drawn  up  so  that  the  buttocks  shall 
project  over  the  side  of  the  bed  or  table,  and  the  latter  held  apart  by 
an  assistant.  A  probe,  or  director,  introduced  through  the  external 
opening  in  the  skin,  will  guide  to  the  internal  opening,  should  it  exist, 
or  to  a  spot  where  the  bowel  is  thin  and  about  to  give  way.  At  the 
same  time,  the  forefinger  of  the  other  hand  is  introduced  into  the 
rectum  until  it  rests  upon  or  feels  the  point  of  the  director,  which 
is  then  held  by  the  assistant  watli  the  other  hand.  A  curved,  narrow- 
bladed  bistoury,  blunt-pointed  or  sharp-pointed  (Fig.  928),  according 

Fig.  928.* 


Fig.  929.* 


as  the  fistula  is  complete  or  incomplete,  is  slid  through,  the  external 
orifice  of  the  fistula,  along  the  groove  of  the  director,  until  it  touches 

the  point  of  the  finger  in  the 
rectum,  when  the  director  may 
be  withdrawn  (Fig.  929)  ;  the 
fistulous  tract  is  then  laid  open 
fi^eely  into  the  bowel — the  knife 
dividing  at  one  sweep  the  skin, 
sphincter,  and  bowel,  and  com- 
ing out  of  the  anus,  with  its 
point  still  resting  on,  and  pro- 
tected by,  the  point  of  the  finger. 
When  the  internal  orifice  is  near 
the  surface,  just  above  the 
sphincter,  the  director  may  be 
bent  round  and  made  to  project 
from  the  anus  ;  and  then  the 
fistula  can  be  divided, — without 
passing  the  finger  up  the  bowel 
to  meet  the  point  of  the  knife. 
It  will  be  observed  that  the  cul- 
de-sac,  above  the  opening  of  the 
bowel,  is  left  undivided  in  the  operation  as  thus  described.  Its  division 
is  unnecessary,  to  fulfil  the  principle  of  the  operation,  and  might 
*  Curling's  fistula-knife,  by  Weiss. 
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implicate  branches  of  the  middle  hsemoiThoidal  artery,  producing 
serious  haemorrhage.  This  terminal  portion  of  the  fistula  generally 
closes,  with  the  open  tract,  now  that  the  sphincter  ani  is  divided  and 
set  at  rest.  If  one  or  raore  branch  sinuses  exist,  they  also  may  be  laid 
open,  although  a  dependent  tract  of  this  kind  will  often  close  after  the 
operation.  Here,  however,  a  deep  burrowing  sinus  had  better  be  opened 
up,  while  a  superficial  offset  may  be  left  alone.  An  indurated  fistula 
may  be  slow  to  heal,  even  when  laid  open ;  it  will  be  advisable,  there- 
fore, to  reverse  the  knife,  and  draw  the  blade  through  the  tract  into  the 
sound  textures,  tailing  off  this  incision  beyond  the  external  orifice, — 
as  the  "back-cut"  practised  by  Salmon.  The  surrounding  hardness 
then  soon  disappears,  and  the  wound  granulates  readily  from  the 
bottom,  as  I  have  often  noticed  in  my  own  practice.  For  dividing 
an  indurated  fistula,  and  extending  perhaps  deeper  into  the  bowel,  a 
strong  pair  of  scissors  may  be  more  convenient  and  safer  than  dipping 
with  a  knife  ;  one  blade  of  the  scissors  being  run  along  the  director,  the 
other  is  passed  up  the  bowel,  protected  by  the  forefinger  of  the  left 
hand,  and — as  in  meeting  the  point  of  the  knife  through  a  fistula — 
to  catch  the  end  of  the  scissors.  When  the  external  oritice  is  situated 
at  some  distance  from  the  anus — perhaps  in  the  buttock,  thus  entailing 
a  considerable  length  of  incision.  Sir  B.  Brodie  recommended  that 
the  director  should  be  felt  for  near  the  anus,  and  the  point  of  the 
knife  be  entered  there  down  to  the  director,  the  operation  being  com- 
pleted in  the  usual  manner.  But  an  objection  to  this  practice  may 
be  found  in  the  frequent  co-existence  of  buiTowing  branch  sinuses 
with  a  long  external  fistula,  which  require  to  be  laid  open.  In  women, 
when  fistula  in  ano  opens  near  the  perineum,  any  fi'ee  division  into 
the  bowel  is  very  apt  to  result  in  faecal  incontinence.  The  incision, 
so  far  as  may  be  necessary,  should  be  made  to  divide  the  sphincter 
laterally. 

Complete  fistula,  and  blind  external  fistula,  are  thus  operated  on. 
Blind  internal  fistula  presents  no  external  orifice ;  a  bent  director 
must,  therefore,  be  passed  up  through  the  anus,  and  diverted  into  the 
rectal  opening,  thence  downwards  to  the  integument.  When  its  point 
is  plainly  felt  projecting,  a  puncture  should  be  made  with  a  sharp- 
pointed  bistoury,  and  the  operation  completed  in  the  usual  manner. 
Or,  if  any  fluctuation  can  be  detected  externally,  the  knife  may 
be  entered  at  the  thinnest  spot,  a  director  passed  through  into  the 
bowel,  and  the  operation  finished  as  usual.  For  horseshoe-shaped 
fistula,  a  one-sided  operation  would  prove  ineffectual ;  the  fistulous 
passage  must  be  slit  up  throughout  its  course,  from  one  side  of  the 
bowel  to  the  other,  and  the  sphincter  divided  through  the  opening. 

In  performing  the  operation  for  fistula  in  ano  with  the  ordinary 
bistoury,  two  accidents  are  liable  to  happen,  as  contingent  on  the  con- 
struction of  the  instrument — an  unprotected  knife.  Its  sharp  edo-e — • 
so  keen,  as  Pott  observes — may  pass  out  of  the  fistulous  tract ;  or  the 
point,  necessarily  sharp,  in  the  absence  of  an  inner  opening,  may  pass 
out,  instead  of  penetrating  the  bowel.  Both  these  accidents  are  apt 
to  occur  in  the  act  of  sliding  the  knife  through  the  fistula  ;  particularly 
if  the  tract  be  long,  narrow,  and  tortuous  ;  while  misdirection  of  the 
point  may  take  place,  more  especially  in  blind  external  fistula.  More- 
over, there  is  the  difficulty  occasioned  by  the  additional  thickness 
of  the  director  in  the  fi-stulous  tract,  whenever  this  instrument  is  also 
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indispensable — i.e.,  in  precisely  tlie  above-named  conditions.  To 
obviate  any  risk  of  either  of  these  two  misadventures,  and  of  the 
mechanical  embarrassment,  I,  some  years  ago,  invented  a  knife,  which 
has  an  ensheathed  blade,  and  is  hence  denominated  the  "  concealed 

fistula-knife"  (Fig.  930).     It  has 
Fig.  930.  the    appeai-ance    of    an    ordinary 

dii'ector,  set  in  the  handle  of  a 
scalpel.  This  director  is  introduced 
through  the  fistula  into  the  bowel, 
■when,  by  depressing  a  button  on 
the  back  of  the  handle,  the  instru- 
ment is  the7i  converted  into  a  knife, 
having  a  sharp  point,  which  can  be 
,  x  \  passed   through  the  bow-el,  if  the 

j"^     ^[^  v^      V-.       fistula    be     incomplete ;     and    the 

«"«'       Jt  (['^—"''^S      operation  finished  in  the  ordinary 

manner.  One  instrument,  there- 
fore, suffices  to  begin  and  complete 
the  operation,  and  by  a  more  simple,  speedy,  and  safe  procedure.  I 
have  operated  wdth  this  concealed  knife  many  times,  and  under  cir- 
cumstances of  some  difficulty  ;  always  with  ease,  and  with  an  in-and- 
out-again  movement,  not  otherwise  practicable. 

In  concluding  the  operation,  a  narrow  strip  of  oiled  lint  should  be 
passed  up  the  bowel,  into  the  cul-de-sac  when  it  exists,  and  laid  within 
the  wound  of  the  open  fistulous  tract ;  observing  also  that  it  lies 
between  the  divided  sphincter,  as  well  as  in  the  fistulous  tract.  If 
only  a  twirl  of  lint  be  used,  and  drawn  back  to  the  outer  orifice,  the 
bow^el  may  close,  and  thus  the  fistula  be  reproduced.  A  sufficiently 
broad  strip  being  interposed,  healing  and  closure  by  granulation  may 
take  place  from  the  bottom.  But  it  will  be  unnecessary  and  undesir- 
able to  continue  this  lint-tent  longer  than  the  first  two  or  three  days, 
— until  the  incision  is  filmed  over,  so  that  primary  union  cannot  occur. 
If  its  application  be  unduly  prolonged,  the  wound  may  become  a  chronic 
granular  cleft,  indisposed  to  contract  and  cicatrize  ;  or  it  heals,  leaving 
a  gap,  and  a  weakened  state  of  the  sphincter  muscle  with  a  tendency 
to  the  involuntary  escape  of  faeces  and  flatus.  This  latter  state  I  have 
known  to  remain  for  five  or  six  years,  or  even  permanently,  after  the 
operation  ;  and  it  is  perhaps  unavoidable  to  some  extent  in  the  after- 
management  of  an  operation,  when  the  fistula  itself  was  deep,  chronic, 
or  both.  The  discomfort  and  misery  entailed  by  the  perpetual  liability 
to  feculent  discharge,  may  be  almost  worse  than  the  original  fistula  ; 
usually,  however,  the  sj)hincter  gradually  regains  its  strength  and  the 
power  of  retention  is  restored. 

After-treatment. — The  bow^els  having  been  thoroughly  emptied  before 
operation,  no  action  may  take  place  for  two  or  three  days;  any  liability 
to  disturbance  must  be  restrained  by  opium,  and  then  the  gentlest 
aperient — castor  oil — should  be  administered.  Hsemorrhage  rarely 
proves  troublesome.  At  the  time  of  operation  occasionally,  bleeding 
may  be  such  as  evidently  to  require  special  means  to  arrest  it ;  any 
vessel  bleeding  per  saltum  may  be  twisted  or  tied,  but  the  wound 
should  be  plugged  with  lint  to  the  bottom,  and  a  compress  applied, 
secured  by  a  T-bandage.  Then  the  patient  should  be  watched,  lest 
haemorrhage  continuing  internally,  and  the  blood  passing  u-p  the  bowel, 
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a  large  quantity  miglifc  be  lost  imperceptibly.  Secondary  beeraorrliage, 
occurring  in  tbe  course  of  a  few  hours,  must  be  treated  in  like  manner  ; 
the  clots  removed,  ice-cold  water  injected,  and  a  plug  introduced  well 
up  tbe  bowel.  Sometimes  a  sinus  whicb  has  been  left  begins  to  sup- 
purate and  burrow ;  an  unfavourable  change  announced  by  local  pain 
or  tenderness,  perhaps  away  from  the  tract  of  the  wound,  which,  how- 
ever, suddenly  discharges  more  freely.  Any  such  branch  sinus  must 
be  searched  out,  and  at  once  opened  up.  The  wound  heals  usually  in 
two  or  three  weeks.  Then,  and  not  until  then,  the  patient  may  be 
allowed  to  leave  his  bed  or  a  couch,  and  move  about.  If  the  wound  be 
sluggish  and  indisposed  to  close,  the  healing  process  seems  to  be  assisted 
by  the  administration  of  the  confectio  piperis  nigri,  in  drachm  doses, 
at  bed-time.  In  the  event  of  fsecal  incontinence  having  resulted  from 
this  operation,  some  contraction  of  the  cleft  sphincter  may  be  induced 
by  means  of  the  actual  cautery,  for  which  purpose  Paquelin's  apparatus 
is  most  convenient. 

Ligature  of  the  septal  portion  of  bowel  has  sometimes  proved 
successful.  This  operation  has  been  strongly  advocated  by  Mr.  Luke. 
A  horsehair  or  flexible  wire  ligature  is  passed,  by  means  of  an  eyed 
probe  through  the  fistula  into  the  bowel ;  the  two  ends  are  tied,  and 
adapted  to  a  small  screw.  The  ligature  is  tightened,  as  it  ulcerates 
its  way  through  the  septum  ;  in  a  week  or  two  it  becomes  detached, 
the  fissure  at  the  same  time  granulating  from  the  bottom.  One 
advantage  attends  this  method  of  dividing  the  fistula — haemorrhage  is 
less  likely  to  occur.  Ligature  may,  therefore,  be  more  appropriate 
than  cutting  with  the  knife,  in  deep  fistula  ;  where  that  operation  might 
implicate  the  middle  heemorrhoidal  artery.  But  in  long,  naiTOw,  and 
tortuous  fistula,  the  introduction  of  a  ligature  "will  scarcely  be  practi- 
cable;  and  in  any  case,  this  method  of  cure  is  tedious  and  jDainful. 
The  elastic  ligature — the  use  of  which  in  "  bloodless  surgery  "  was 
revived  by  Professor  Dittel,  of  Vienna — has  been  applied  for  the  cure 
of  anal  fistula.  The  pressure  effected  by  an  elastic  material  being  con- 
stant, and  nearly  equable  in  the  process  of  severation,  this  ligature  cuts 
its  way  through  the  septum  of  the  bowel,  far  more  rapidly,  and,  it  is 
said,  without  pain — so  that  in  a  week  the  fistula  is  thus  laid  open,  and 
during  the  cure  the  patient  can  walk  about  without  feeling  any  incon- 
venience. The  healing  of  the  cut  surface  follows  tbe  passage  of  the 
ligature,  and  is  nearly  completed  in  the  same  time.  To  accomplish  all 
these  recommendations  in  favour  of  the  elastic  ligature,  Mr.  Allingham 
uses  solid  india-rubber,  which  will  hold  fast,  and  the  ligature,  having 
been  drawn  quite  tight,  is  secured  with  a  small  metallic  clip  nipped 
together  by  forceps.  The  ligature  may  be  passed  by  means  of  a  long 
probe,  having*  an  eye  near  its  point,  or  various  instruments  devised  for 
this  purpose  are  sometimes  more  handy.  In  the  operation  by  ligature 
of  any  kind,  branch  sinuses  are  not  included ;  and  as  they  frequently 
co-exist  with  deep  fistula,  and  can  scarcely  be  discovered  until  the 
fistula  itself  is  laid  open,  this  complication  is  the  most  valid  objection 
to  the  treatment  in  cases  otherwise  advantageous. 

Double  fistula  in  ano  requires  a  double  operation,  if  the  fistiila  be 
complete  on  both  sides ;  and  both  may  be  advantageously  slit  up  at 
the  same  time.  Branch  sinuses,  with  only  one  internal  orifice,  must 
be  laid  open  ;  but  the  operation  should  be  completed  only  through  the 
primary  sinus,  where  the  inner  orifice  exists,  leaving  the  bowel 
untouched  elsewhere. 
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Ulcer  of  the  Rectum,  and  Fissure  of  the  Anus. — These  two 
conditions  may  exist  separately,  or  co-exist.  Ulcer  of  the  rectum  is 
situated  just  within  the  sphincter  ani,  and  usually  at  the  posterior 
part,  near  the  coccyx  ;  occasionally,  however,  havini^  a  lateral,  or  a 
perineal  position.  Extending  outwards,  perhaps,  to  the  anal  aperture, 
it  is  commonly  associated  with  a  small  external  haemorrhoid  or  pile, 
beneath  the  base  of  which  the  terminal  limit  of  the  nicer  lies  concealed. 
Thus  defined,  the  nicer  is  situated  partly  within  the  rectum,  just  above 
the  ring  of  the  sphincter  muscle;  and  partly  "within  the  circumference 
of  the  anal  aperture,  approaching  the  condition  of  fissured  anus.  The 
nicer  is  quite  superficial,  and  varies  in  size  from  a  large  pin's  head  to 
a  large  split  pea ;  when  distended,  it  has  an  ovoid  or  circular  shape ; 
its  surface  is  smooth,  or  rough  when  relaxed,  and  the  colour  may  be 
reddish  or  sloughy  ash-grey,  with  a  slightly  indurated  margin.  It  lies, 
almost  concealed,  between  the  longitudinal  folds  of  the  rectal  mucous 
membrane,  the  edges  of  the  sore  appearing  only  as  a  small  fissure  in 
the  direction  of  the  bowel ;  but  on  distending  this  passage  with  the 
speculum,  the  ulcer  is  brought  into  ^dew,  and  its  characters  may  be 
recognized. 

Fissure  of  the  anus  is  situated  at  the  anal  aperture — the  junction  of 
the  mucous  membrane  and  integument,  and  not  involving  the  rectum  ; 
but,  like  rectal  ulcei',  usually  having  a  dorsal  position.  It  consists  of 
a  crack  or  streak  of  excoriation,  running  lengthways  between  the  loose 
folds  of  mucous  membrane  and  integument  which  surround  the  anus. 
The  ulcer  is  not  more  than  half  an  inch  long,  and  a  line  in  breadth,  of 
an  ovoid  or  club"  shape,  the  floor  having  a  red  or  grey  colour,  and  its 
margins  are  indurated  and  well  defined.  Externally,  a  small  papilli- 
form  elevation,  or  an  inflamed  fold  of  skin,  usually  leads  to  the  fissure. 
An  overhanging  pile  is  often  associated ;  and,  according  to  Mr.  Ailing- 
ham's  observations,  a  gelatinous  or  fibi-ous  polypus  is  a  not  uncommon 
complication  ;  the  polypus  being  situated  usually  at  the  upper  or  in- 
ternal end  of  the  fissure,  but  perhaps  on  the  opposite  side  of  the  bowel. 
Sometimes  fistula  in  ano  results  from  the  prolonged  irritation  of  a 
fissure,  or  more  frequently  of  a  rectal  ulcer.  Two  or  more  fissures 
also  not  unfrequently  co-exist. 

The  Symptoms  of  these  ulcerative  affections  are  easily  recognized. 
Both  states  are  acutely  painful,  out  of  all  proportion  to  the  limited 
extent  of  structural  lesion,  and  the  constantly  recurring  suffering  gives 
a  remarkably  haggard  and  pallid  expression  of  countenance;  both  states 
also,  especially  rectal  ulcer,  are  attended  with  more  or  less  spasmodic 
contraction  of  the  sphincter, — like  that  of  an  india-rubber  band,  having 
a  sharp  upper  margin,  and,  with  some  iiTitability  of  the  urinary  bladder, 
a  tendency  to  spasmodic  strictui^e  and  seminal  emissions.  Spasm,  of 
the  sphincter  has  been  regarded  as  a  peculiar  and  independent  affection 
— such  is  the  opinion  of  Copeland  and  Syme ;  it  is  more  probably,  as 
Mr.  Quain  alleges,  secondary  and  sympathetic. 

Proceeding  to  diagnosis  : — with  ulcer  of  the  rectum,  sometimes  dis- 
tinguished as  "painful"  and  "ii^ritable "'  ulcer,  there  is  most  acute 
bnrning  pain  in  passing  a  motion ;  the  suffering  increases  after  the  act, 
and  continues  for  a  considerable  period,  varying  from  a  quarter  of  an 
hour  to  several  hours,  and  then  subsiding  into  ease  until  the  bowels  are 
again  moved.  With  fissure  of  the  anus,  there  is  smarting  or  even  equal 
pain,  as  a  motion  passes ;  but  it  subsides  within  a  few  minutes,  when 
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tiie  temporary  irritation  lias  ceased,  and  the  more  readily  if  the  part 
be  sponged  and  cleansed  properly  after  the  act.  Then,  again,  some 
amount  of  bloody  purulent  discharge  may  be  observed  in  both  ulcera- 
tive affections ;  and  in  that  of  the  rectum,  considerable  haemorrhage 
may  occur,  but  here  there  is  no  external  appeax-ance 
of  ulceration,  unless  the  part  be  protruded  and  care-  Fig.  931. 

fully  examined ;  yet  the  ulcer  can  be  felt  and  seen. 
On  introducing  the  finger  just  loithin  the  anus,  and 
generally  towards  the  coccyx,  a  small  depressed  sur- 
face can  be  detected,  with  a  somewhat  hard  and 
raised  border — unlike  the  inner  orifice  of  a  fistula ; 
touching  this  spot  causes  sharp,  burning  pain,  and 
provokes  a  more  powerful  spasmodic  contraction  of 
the  sphincter  around  the  end  of  the  finger.  By 
examining  the  rectum  with  the  speculum  ani  (Fig. 
931),  the  ulcer  may  be  brought  into  view  through 
the  open  side  of  the  tube.  To  facilitate  either  method 
of  examination,  in  this  and  all  other  painful  affections 
of  the  interior  of  the  rectum,  the  influence  of  chloro- 
form is  an  invaluable  boon  both  to  the  patient  and 
the  Surgeon.  In  fissure  of  the  anus,  the  ulcer-crack  can  be  discovered 
by  a  little  careful  search  externally. 

The  causes  of  these  ulcerative  affections  would  seem  to  be  :  rectal 
constipation,  in  the  production  of  ulcer  within  the  bowel,  and  this  may 
be  aided  by  violent  straining  defsecation  ;  while  the  external  fissure  is 
probably  induced  by  want  of  cleanliness,  as  by  gonorrhoeal  matter 
coming  in  contact  with  the  thin  sensitive  skin  around  the  anus,  or  by 
that  syphilitic  discharge  which  begets  mucous  tubercles.  Females, 
therefore,  are  most  liable  to  such  anal  ulceration ;  owing  to  the 
proximity  of  the  vaginal  discharge,  and  the  easily  cracking  natn.re  of 
their  perineal  and  anal  integument.  But  not  unfrequently  either  form 
of  ulceration  is  connected  with  uterine  displacements.  Middle  age  is 
most  subject  to  these  affections.  A  sedentary  occupation  predisposes 
to  fissure. 

Treatment. — In  recent  ulceration  and  of  slight  extent,  a  cure  may 
sometimes  be  effected  by  stimulant  applications,  with  anodyne  sup- 
positories to  allay  pain  ;  the  bowels  being  well  regulated  by  castor  oil, 
or  other  gentle  aperient,  and  scrupulous  attention  to  cleanliness  ob- 
served after  any  action  of  the  bowels,  or  as  to  any  other  source  of 
irritation.  Accordingly,  the  ulcerated  spot  may  be  touched  occasionally 
with  stick  nitrate  of  silver  or  a  piece  of  sulphate  of  copper ;  and  in 
fissured  anus,  the  caustic  must  be  run  along  within  the  crack  so  as  to 
fairly  touch  the  bottom  of  the  angle.  A  weak  lotion  of  sulphate  of 
copper  or  zinc,  acetate  of  lead,  or  the  black  mercurial  wash,  may  also 
be  sponged  up,  two  or  three  times  a  day.  An  anodyne  and  astringent 
suppository  is  highly  recommended  by  Mr.  Brichsen,  as  very  efficacious 
in  this  and  many  other  painful  affections  of  the  anus.  It  consists  of 
two  grains  of  extract  of  belladonna,  two  grains  of  the  acetate  of  lead, 
and  four  of  tannin,  made  up  to  a  proper  consistence  with  a  little  suet. 
This  should  be  passed  into  the  rectum  every  night  and  allowed  to 
dissolve  there.  I  have  found  nothing  so  soothing,  and  apparently 
protective  to  the  ulcer,  as  a  suppository  of  simply  pil.  sapon.  co.,  gr.  x. 
The  beneficial  effect  of  these  topical  applications  is  to  be  estimated  by 
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the  mitigation  of  pain,  and  by  the  ulcerated  surface  assuming'  a  healthj, 
reddish,  granulating  appearance,  and  contracting. 

In  old-standing  and  more  extensive  ulceration,  operative  interference 
is  the  only  cure.  The  old  procedure,  originated  by  Boyer,  was  division 
of  the  sphincter  ani,  so  as  to  set  this  muscle  at  rest,  as  by  the  operation 
for  fistula  in  ano.  Copeland  proved  that  this  deep  cut  is  quite  un* 
necessary ;  and  that  the  more  superficial  incision,  limited  only  to  the 
mucous  meinbrane,  through  the  whole  length  of  the  sore,  is  equally 
curative.  This  section  of  the  mucous  membrane  alone  has  since  been 
advocated  by  Brodie,  Syme,  and  Quain  ;  and  it  is  now  the  established 
operation  for  the  cure  of  ulcer  of  the  rectum  and  fissure  of  the  anus. 
The  superficial  muscular  fibres  of  the  sphincter  must,  however,  neces- 
sarily be  cut,  when  the  ulcer  has  destroyed  the  whole  thickness  of  the 
mucous  membrane.  Mr.  Curling  once  noticed  the  fibres  of  the 
sphincter  at  the  base  of  the  sore,  in  which  case  they  would  be  divided 
by  any  incision  through  the  soi-e.  Mr.  Allingham's  experience  leads 
him  to  practise  a  somewhat  deeper  incision,  not  less  than  to  the  depth 
of  a  quarter  of  an  inch,  sufiicient  to  secure  the  relaxation  of  the 
sphincter,  and  set  the  part  entirely  at  rest ;  Avithout,  however,  cutting 
as  deep  as  in  the  old'operation. 

The  operation  is  easily  done,  when  the  anus  is  thoroughly  opened 
by  an  assistant.  The  forefinger  is  introduced  into  the  rectum,  opposite 
the  sore,  and  a  probe-pointed  bistoury  slipped  iip  sideways,  and 
planted  just  above  the  ulcer  or  fissure  ;  the  blade  is  then  drawn  down- 
wards and  outwards  steadily  along  the  centre  of  the  sore  or  in  the 
fissure,  dividing  the  mucous  membrane — the  dej^th  being  about  the 
eighth  of  an  inch.  This  incision  may  advantageously  extend  into 
the  sound  texture,  a  little  above  and  below  the  upper  and  lower  end  of 
the  ulcer  or  fissure.  A  thin  strip  of  oiled  lint  should  be  laid  in  the 
wound  and  retained  for  a  day  or  two.  An  ovei^hanging  external  pile 
may  be  snipped  off  with  scissors;  and  a  mucous  or  fibrous  polypus, 
within  the  bowel,  should  be  removed  by  ligature.  Double  fissure 
must  be  operated  on  in  the  same  way  as  a  single  crack. 

The  only  preparation  for  this  simple  proceeding  is  thorough  evacu- 
ation of  the  bowels  beforehand  ;  and  the  only  after-treatment  requisite 
is  an  opiate,  to  lessen  pain  and  prevent  any  action  of  the  bowels, 
followed  by  a  dose  of  castor  oil  in  two  or  three  days.  The  relief 
afforded  by  section  of  the  mucous  membrane  is  almost  instantaneous, 
and  the  patient  feeding  well,  daily  regains  health  and  spirits.  In  the 
course  of  two  or  three  weeks,  the  wound  will  probably  have  healed. 
A  slow-healing  wound  may  be  advantageously  touched  with  nitrate  of 
silver,  and  the  administration  of  the  confection  of  black  pepper  has 
apparently  a  beneficial  influence.  When  the  fissure  or  ulcer  is  de- 
pendent on  uterine  displacement,  this  causative  condition  must  of 
course  be  removed,  and  the  patient  should  not  be  allowed  to  get  up 
until  the  incision  has  soundly  cicatrized.  The  result  of  this  superficial 
operation  is  usually  a  permanent  cure,  and  with  no  evil  consequences ; 
whereas  deep  section  or  division  of  the  sphincter  ani  muscle  is  some- 
times followed  by  loss  of  retentive  power  and  involuntary  defsecation. 
I  have  known  a  patient,  in  this  condition  after  operatioai,  pass  a  motion 
on  coming  into  the  consulting-room  ;  the  contents  of  the  bowel  slipping 
away  from  him  in  the  mere  act  of  walking  or  standing.  Even  the 
simple  operation  itself  may  prove  to  be  mysteriously  dangerous — in 
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quite  exceptional  instances.  I  remember  Laving  divided  a  fissure  of 
the  rectum  in  a  young  and  healthy  woman,  and  the  most  severe  con- 
stitutional disturbance  ensued.  The  symptoms  bore  some  resemblance 
to  those  of  septic  infection ;  but  the  pulse  and  temperature  were  both 
extraordinarily  high,  and  this  state  continued  for  more  than  two  months. 
Dilatation  of  the  sphincter  was  originally  proposed  by  Recamier, 
and  is  much  advocated  by  Dr.  Dolbeau.  Owing  to  long-continued 
spasmodic  contraction,  and  consequent  hypertrophy  of  the  sphincter, 
the  anal  aperture  often  feels  like  a  tight  band  or  cord,  grasping  the 
finger  when  introduced.  Moderate  and  gradual  dilatation  with  the 
opposite  fingers  will  succeed  in  overcoming  this  constriction,  and  then 
the  muscle  or  border  of  the  anus  should  be  compressed  between  the 
thumb  and  finger  until  it  feels  softened,  as  well  as  relaxed.  The 
fissure  being  placed  at  rest  by  this  manipulation  may  heal  without 
incision,  or  under  stimulation. 

Ulceration  of  the  Bectum  is  met  with  also  above  the  internal 
sphincter,  extending  up  the  bowel  to  three  or  four  inches,  or  even  in- 
volving the  sigmoid  flexure  of  the  colon.  The  mucous  membrane  is  re- 
moved in  parts,  exposing  the  muscular  coat  in  the  form  of  deep  patches 
of  ulceration  ;  perhaps  the  intermediate  portions  of  mucous  membrane 
become  detached,  leaving  only  bridges  or  mere  bridles  between  the 
iilcers  ;  and,  these  remnants  at  length  disappearing,  the  interior  of  the 
bowel  is  laid  bare  to  a  variable  extent.  In  point  of  depth,  the  ulcera- 
tion may  be  accompanied  with  thickening  of  the  submucous  tissue,  or 
hypertrophy  of  the  muscular  coat,  resulting  in  contraction  or  stricture 
of  the  bowel ;  but,  not  unfrequently,  perforation  takes  place  with  fatal 
extravasation  of  feculent  matter ;  or  if  this  result  be  prevented  by 
adhesive  peritonitis  of  the  intestine  or  omentum,  abscesses  form  around 
the  bowel,  and  open  externally  by  fistulous  passages. 

The  symptoms  of  this  rectal  ulceration  are  insidious,  but  not 
peculiar.  There  is  some  tendency  to  griping  diarrhoea,  with  a  dis- 
charge,— muco-purulent,  slimy,  or  gelatinous,  tinged  with  blood,  or  of 
a  brown  colour;  unattended,  however,  with  much  ]Dain,  unless  the 
ulceration  has  extended  downwards  within  the  sphincter  ani.  The 
disease  simulates  dysenteric  diarrhoea.  At  first,  an  attack  may  occur 
only  on  rising  in  the  morning,  but  afterwards  two  or  three  times  a 
day ;  and  at  length  is  followed  by  a  burning  or  dull  aching  pain  in 
the  bowel.  Examination  per  rectum  will  show  the  nature  of  the  case. 
Ultimately,  as  the  passage  becomes  somewhat  contracted,  constipation 
supervenes,  relieved  by  diarrhoea,  and  the  other  symptoms  of  rectal 
stricture  are  presented  ;  or  simply  feecal  incontinence  ensues. 

Any  assignable  cause  of  the  initial  lesion  is  often  obscure.  The 
ulceration  may  proceed  from  the  irritation  of  impacted  fseces,  or 
abrasion  from  an  enema-syringe  ;  but  more  often  it  has  a  syphilitic  or 
scrofulous  origin,  and  there  are  other  concurrent  symptoms  of  either 
disease. 

Treatment  must  of  course  have  reference  to  the  particular  cause  of 
ulceration,  whether  that  be  local  or  constitutional.  In  the  event  of 
contraction  sufiicient  to  obstruct  the  passage  of  fseces,  dilatation,  with 
perhaps  guarded  incisions,  may  prove  efiiectual ;  or  colotomy  may  be 
expedient ;  and  should  the  ulceration  have  extended  within  the  gx^asp 
of  the  sphincter,  that  muscle  must  be  divided  to  relieve  pain  and 
promote  cicatrization. 
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ILsMOERHOiDS — External — Interxal,  with  Prolapsus  of  the  Rec- 
tum.— Hsemorrhoids,  commonly  called  Piles,  are  essentially  an  enlarge- 
ment of  the  lia?moiThoidal  veins,  around  tlie  anus,  or  -vTitliin  the 
sphincter  at  the  termination  of  the  rectum.  The  pathology  of 
htemorrhoids  will  be  undei'stood  by  reference  to  the  anatomical  dis- 
tribution of  these  veins.  Situated  between  the  muscular  coat  of  the 
rectum  and  the  thin  mucous  membrane — in  the  subcellular  texture, 
the  hi«morrhoidal  veins  are  naturally  large  and  tortuous,  have  no 
valves,  and  form  a  looped  plexus  around  the  terminal  portion  of  the 
bowel,  just  above  the  sphincter,  with  branches,  passing  between  this 
muscle  and  the  mucous  membrane,  to  the  verge  of  the  anus.  Hence, 
these  veins  are  principally  submucous,  partly  subcutaneous.  The 
greater  number  of  them  issue  in  the  superior  heemorrhoidal  vein,  and 
thence,  through  the  inferior  mesenteric  vein,  enter  the  portal  system  ; 
some  of  the  veins,  however,  issue  in  the  middle  liEemorrhoidal  vein, 
and  thence,  through  the  internal  iliac  vein,  enter  the  general  venous 
system.  Hence,  the  circulation  in  the  hsemorrhoidal  veins  is  prin- 
cipally portal,  partly  systemic.  From  the  original  dissections  of  Pro- 
fessor Verneuil,  con-oborated  by  those  of  Gosselin  and  other  French 
anatomists,  it  would  appear  that  the  two  sets  of  hfemorrhoidal  veins 
are  almost  entirely  uncotmected  and  independent. 

Hemorrhoidal  affections  are  named  distinctively  according  to  their 
situation.  Thus  are  recognized  surgically,  Htemorrhoids,  subcutaneous 
and  external  to  or  below  the  sphincter,- — around  the  margin  of  the 
anus  ;  or  submucous  and  internal,  or  above  the  sphincter, — at  the 
termination  of  the  rectum.  In  the  latter  situation,  this  enlargement 
of  the  veins,  forming  internal  hEemorrhoids,  is  accompanied  with  a 
tendency  to  descent  and  protrusion  of  the  overlying  mucous  membrane, 
through  the  sphincter  or  anal  aperture,  constituting  a  form  of  Pro- 
lapsus of  the  Rectum,  Practically  considered,  it  will,  therefore,  be 
convenient  to  describe  Internal  Htemorrhoids  and  this  Prolapsus  as 
one  disease.  The  anal  cutaneous  integument  has  a  .similar  tendency 
to  relaxation.  But  the  distinctive  terms,  external  and  internal 
Hgemorrhoids,  are  not  always  obvious  ;  the  one  condition  merges  into 
the  other,  owing  to  the  continuity  of  the  hemoiThoidal  veins.  Hence 
an  intermediate  variety  has  sometimes  been  recognized, — named  intero- 
external  Hsemoi'rhoids,  situated  partly  within  and  partly  without  the 
Anus.  Yerneuil's  observations  would  restrict  internal  haemorrhoids 
exclusively  to  the  superior  hsemorrhoidal  veins, — and  which,  com- 
mencing at  the  upper  border  of  the  external  sphincter,  enter  only  the 
portal  system  ;  external  piles  being  thus  limited  to  the  middle  and 
inferior  hgemorrhoidal  veins, — and  which  enter  the  general  venous 
system.  In  connection  with  the  anatomy  of  the  superior  heemorrhoidal 
veins,  muscular  button-holes  are  described — "  boutonnieres  muscu- 
laires  " — in  the  muscular  coat  of  the  rectum,  through  which  these  veins 
pass,  to  gain  the  inferior  mesenteric  ;  and  the  physiological  action  of 
the  apertures  of  transit,  in  their  contraction  upon  the  veins,  is  sup- 
posed to  favour  congestion  and  the  production  of  internal  haemorrhoids. 
This  mechanical  predisposition  is  believed  to  be  more  potential  than 
the  accredited  causes  of  their  development.  But  then,  why  are  not 
internal  piles  the  common  lot  of  mankind  ? 

PatJiologically  considered.  Haemorrhoids — whether  external,  in- 
ternal, or  intermediate — are  a  dilated  and  varicose  condition  of  the 
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hsemori'lioidal  veins ;  accompanied  with  more  or  less  relaxation  of 
the  overlying  mucous  or  cutaneous  integument  of  the  rectum  or 
verge  of  the  anus,  respectively.  This  state  of  these  veins  would, 
so  far,  be  analogous  to  that  of  varicose  veins  in  other  parts ;  as  of  the 
spermatic  veins  in  varicocele,  or  of  the  saphena  vein  in  varicose  veins 
of  the  leg.  But  there  is  this  important  peculiarity  in  Haemorrhoids  : 
their  relation,  partly  to  the  general  venous  system,  principally  to  the 
portal  venous  system.  And  this  twofold  venous  relationship  nearly 
corresponds  to  the  situation  of  Piles,  as  external  or  internal  to  the 
sphincter  ani ;  and  hence  the  significance  of  the  usual  designation  of 
these  affections  of  the  heemorrhoidal  veins,  as  thus  distinguished. 

External  Haemorrhoids,  at  first  consisting  of  one  or  more  dilata- 
tions of  the  external  haemorrhoidal  veins  at  the  verge  of  the  anus, 
undergo  certain  structural  changes.  The  vein  becomes  thickened  and 
the  blood  coagulated,  forming  a  thickened  sacculas  which  encloses 
a  dark-coloured  clot.  Or,  the  dilated  vein,  containing  fluid  blood,  may 
burst,  and  the  blood  being  extravasated  into  the  adjoining  cellular 
texture,  it  becomes  really  encysted,  no  communication  existing  between 
the  cyst  and  the  vein.  Another  form  of  external  pile  has  been 
described,  as  consisting  of  a  congeries  of  small  veins  of  imiform  size, 
without  any  appearance  of  cells,  and  connected  by  a  dense  cellular 
texture.  Plastic  infiltration  of  the  cellular  texture  takes  place  around 
either  form  of  pile,  investing  the  sacculus  or  cyst ;  and  hypertrophy  of 
the  skin  results.  Ultimately,  an  old  external  pile  atrophies  or  wastes,  in 
respect  to  its  venous  constituent,  leaving  only  the  integument  in  the 
shape  of  a  loose  pendulous  prolongation  of  skin, — a  cutaneous  excres- 
cence, which  is  sometimes  regarded  as  another  form  of  external  pile. 

The  symptoms  of  external  Piles  relate  to  these  various  stages 
of  progressive  development  and  decline  of  this  hsemorrhoidal  aft'ec- 
tion.  It  appears  at  or  near  the  verge  of  the  anus,  in  the  form  of  one 
or  more  small,  rounded,  or  oblong  tumours,  which  are  soft  and  com- 
pressible, and  of  a  livid  blue  tinge.  When  largely  produced  around 
the  anus,  a  bunch  of  these  venous  swellings  somewhat  resembles 
Hamburg  grapes,  to  which  they  have  been  compared  in  appearance. 
They  are  accompanied  with  a  painfully  depressing  sense  of  bearing- 
down  fulness  at  the  fundament,  especially  in  the  standing  posture  and 
after  any  straining  effort  of  defeecation  or  micturition;  heat,  itching, 
or  smarting  add  to  the  patient's  discomfort.  A  crack  occun-ino-, 
sometimes,  at  the  base  of  an  external  pile,  the  irritation  and  pain  thus 
occasioned  aggravate  the  haemorrhoidal  suffering.  When  coagulation 
takes  place  in  the  sacculated  venous  dilatation,  or  in  a  cyst  resulting 
from  rupture  of  the  vein  and  extravasation  of  the  blood  into  the  sur- 
rounding cellular  texture,  or  when  plastic  infiltration  of  the  interstitial 
cellular  texture  has  supervened,  the  tumour  becomes  solid,  harder,  and 
proportionately  incompressible ;  its  colour  also  is  less  clearly  blue,  as 
the  vein,  cellular  texture,  and  skin  become  thickened.  The  fold  of 
skin,  which  contained  the  dilated  vein,  remains,  as  the  vein  subsides  ; 
and  the  tumour  then  presented  is  a  loose,  pendulous  bit  of  anal  inteo-u- 
ment.  This  result  is  stimulated  from  time  to  time  during  the  active 
state  of  an  external  pile ;  the  tumour  being  loose  and  flaccid  when 
empty  in  the  interval  of  an  attack,  and  again  tense  whenever  con- 
gestion supervenes.  In  this  state — that  of  congestion — external  piles 
are  occasionally  liable  to  inflammation,  accompanied  with  increased 
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Fig.  932.* 


enlai'gement  of  the  liEeinorrlioicI,  forming  an  oval  tumour,  tense,  red, 
and  acutely  tender.  Suppuration  may  ensue,  converting  the  pile  into 
an  abscess ;  tbis  biirsting.  the  clot  of  blood  escapes  with  the  pus,  and 
when  the  abscess  closes,  the  venous  dilatation  usually  becomes  obli- 
terated ;  thus  reducing  the  pile  to  a  small  flap  of  integument.  A 
fistulous  opening  sometimes  remains,  which  might  be  mistaken  for 
the  orifice  of  a  blind  external  fistula.  Examination  with  a  probe,  as 
to  its  depth,  will  at  once  show  the  difference. 

Internal  Hemorrhoids  undergo  a  parallel  series  of  structural 
changes.  The  lower  or  smaller  veins  of  the  plexus,  and  ultimately 
the  larger  veins  higher  up,  are  dilated  irregularly  or  into  pouches,  filled 
with  dark  coagula,  often  compact  and  hard.  A  bunch  of  varicose 
veins,  crowded  in  the  lower  ends  of  the  longitudinal  folds  of  the  rectal 
mucous  membrane,  forms  prominent  projections  of  this  membrane; 
thus  deepening  the  pouches  thei-e  existing,  between  the  folds.  A 
number  of  smaller  dilated  veins  also  sometimes  form  in  the  short 
columnar  processes  which  are  situated  in  the  spaces  between  the  folds. 
Two  or  three  of  the  larger  prominences  of  the 
longitiidinal  folds,  meeting  below,  coalesce ; 
presenting  a  transverse  fold  just  within  the 
sphincter  (Pig.  932).  The  arteries,  which 
are  abundantly  supplied  to  the  lower  part  of 
the  rectum,  and  have  a  longitudinal  course 
towards  the  orifice  where  they  freely  com- 
municate, also  enlarge  considerably.  As  the 
venous  or  arterial  element  preponderates,  so 
may  be  recognized  two  principal  varieties 
of  internal  hEemorrhoids — the  venous  and 
arterial ;  and  of  the  latter,  a  sub- variety — 
the  capillary  ;  these  varieties  sometimes  ap- 
pearing singly,  or  associated  in  the  same 
individual.  In  old-standing  haemorrhoids,  the  mucous  membrane  and 
submucous  cellular  tissue  become  greatly  hypertrophied,  and  exti'emely 
vascular.  Elongated  processes  of  a  jDolypoid  form  are  thus  produced, 
extending  to  an  inch  in  length,  and  projecting  transverse  folds,  an 
inch  or  moi-e  in  width. 

The  symptoms  contrast  in  two  important  particulars  with  those  of 
external  piles.  At  first,  internal  piles  present  no  external  appearance 
at  the  anus,  but  they  not  nnfrequently  bleed.  Hence,  the  distinction 
commonly  made  of  Piles  into  open  and  hlind,  as  they  bleed  or  not. 
The  first  symptom  of  internal  piles  is,  generally,  an  attack  of  hgemor- 
rhage,  venous  or  arterial,  and  more  or  less  profuse  ;  merely  tinging  a 
motion,  or  escaping  as  a  few  drops  of  blood  afterwards,  or  to  the 
amount  of  several  ounces.  Accumulating  within  the  bowel  sometimes, 
the  actual  loss  of  blood  fi'om  the  system  may  be  greater  than  appears 
at  first  sight.  This  discharge  of  blood  is  attended  with,  or  preceded 
by,  a  bearing-down  weight  in  the  fundament,  and  a  sensation  as  if  a 
lump  were  lodged  within  the  end  of  the  bowel ;  there  may  be  also  a 
more  or  less  frequent  desire  to  micturate,  or  spasmodic  retention  of 

*  Eoy.  Coll.  Snrg.  Mus.,  1280.  A  ring  of  internal  hsemorrLoids  ;  pedunculated 
upwards,  dilated  downwards,  with  prolapsed  state  of  the  overlying  mucous  mem- 
brane, around  the  anus.  A  second  ring  of  liEemorrhoids  is  marked  off  by  a  con- 
striction at  the  lower  margin  of  the  sphincter  ani  muscle.     (Hunterian.) 
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urine.  Straining  efforts  are  made  to  evacuate  the  contents  of  the 
bowel,  the  passage  of  ffeces  being  both  difficult  and  painful ;  at  length, 
hemorrhoidal  tumours,  with  mucous  membrane,  are  protruded,  or 
prolapsed  to  some  extent  at  the  anus,  in  the  act  of  deftecation,  ac- 
companied with  mucous  discharge.  Thej  then  exhibit  remarkable 
diversities  of  appearance  ;  according  to  their  number,  size,  variety,  and 
condition.  Commonly,  there  are  three  distinct  prominent  tumours, 
differing  in  size  frora  that  of  a  walnut  to  a  hen's  egg- ;  one  at  each 
side  of  the  anus,  and  a  third  in  front, — this,  the  perineal,  being  usually 
the  largest.  In  old-standing  cases,  there  may  be  four  or  five  such 
projections.  Their  boundaries  are  generally  well  marked ;  or  the 
piles  merg'e  into  each  other,  forming  a  nearly  circular  protrusion.  A 
single  pile,  of  large  size,  is  sometimes  the  only  protrusion,  situated 
towards  the  front  of  the  anas  adjoining  the  peringeum.  Consisting  of 
bright-red  mucous  membrane  connected  with  a  loose  fold  oE  integu- 
ment, it  often  forms  in  young  persons,  especially  women.  The  venous 
and  arterial  varieties  of  internal  haemorrhoids  may  be  distinguished 
chiefly  by  their  colour,  respectively ;  bluish,  or  reddish,  and  the  latter 
pulsating,  perhaps  freely,  to  the  touch,  especially  at  the  base  of  the 
swelling.  In  both  cases,  the  pi"otrusions  or  tumours  are  more  or  less 
firm  or  even  hard,  from  containing' some  coagulated  blood,  and  thicken- 
ing of  the  mucous  membrane.  Either  variety  of  hsemorrhoid  is  dis- 
posed to  bleed  readily  iinder  pressure  with  the  finger  ;  and  the  blood  is 
either  of  a  dark,  or  florid  red,  colour ;  in  the  one  case  issuing  as  an 
oozing  hfemorrhage,  in  the  other  escaping  with  a  jetting  flow.  Capil- 
lary internal  hgemorrhoids  are  characterized  by  the  raspberry-like 
surface,  florid  colour,  and  spongy  consistence  of  the  tumours,  which 
readily  bleed  when  touched ;  they  are  of  small  size,  and  form  higher 
up  in  the  rectum, — protruding  little  or  never.  The  symptoms  of 
these  piles  are  less  deflnite ;  perhaps  only  an  aching  pain  in  the  loins, 
"with  increasing  weakness  and  antemia  from  frequent  loss  of  blood. 
In  men,  a  painful  dragging-down  sensation  in  the  testicles,  and 
gradual  loss  of  sexual  power,  with  mental  depression,  add  to  the 
patient's  misery ;  while,  in  women,  the  general  health  is  impaired  by 
amenorrhoea,  obstinate  constipation,  and  other  symptoms  of  chlorosis. 

Extruded  Piles  exhibit  a  variable  appearance  also,  dependino-  on 
their  condition  as  being  congested,  or  constricted  by  the  sphincter.  In 
an  inactive  state,  and  in  a  relaxed  state  of  the  sphincter,  they  form 
softish  tumoui's  of  a  red  granular  aj)pearance,  protruding  just  at  the 
orifice  of  the  anus  ;  when  fully  protriided,  tightly  constricted,  and  con- 
gested, they  are  large,  tense  swellings  of  a  deep-red  or  purple  colour, 
and  having  a  smooth  surface,  which  readily  bleeds.  Ulceration  takes 
place  occasionally,  attacking  the  tumour  in  many  points  at  once,  but 
advancing  seldom  to  any  great  extent.  Bushe  saw  an  instance  of 
phagedenic  ulceration  ;  and  in  tAvo  cases,  hemorrhage  of  a  florid  cha- 
racter supervened.  Mortification  and  sloughing  of  the  hemorrhoids 
may  result  from  complete  strangulation  by  the  sphincter ;  a  process  of 
natural  cure  which  sometimes  occurs,  and,  although  attended  with 
much  suffering,  it  is  free  from  any  danger  of  hemorrhage.  Dr.  Bushe 
mentions  having  seen  a  fatal  result  in  one  case  out  of  four  which  he 
had  met  with. 

When  the  hemorrhoids  are  of  large  size,  and  fully  protruded,  the 
integument  at  the  margin  of  the  anus  becomes  everted,  and  forms  a 
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broad  band  girting  the  base  of  the  tumours  externallj.  The  skin,  thus 
everted,  swollen,  irregular,  and  of  a  livid  colour,  is  liable  to  be  mis- 
taken for  external  jjiles ;  but  its  excision  in  an  operation  would  pro- 
bably be  followed  by  serious  contraction  of  the  anus.  External  and 
internal  piles  often  do  co-exist ;  but  then  the  sphincter,  covered  by 
integument,  usually  forms  a  narrow  band  separating  the  two.  When, 
as  sometimes  follows,  the  two  forms  merge  into  each  other,  their  differ- 
ence may  be  recognized  by  the  character  of  the  integument — skin  or 
mucous  membrane — at  the  line  of  junction  ;  though  I  have  seen  this 
difference  disappear  in  oft-protruded  piles,  as  the  mucous  membrane  by 
frequent  exposure  acquired  the  character  of  skin.  Another  method  of 
distinction  is  to  gently  return  the  protruded  part,  requesting  the 
patient,  at  the  same  time,  to  draw  up  and  thus  retract  the  bowel ; 
Avhatever  portion  then  remains  outside  is  external  pile,  the  reduced 
portion  being  internal  pile.  After  frequent  protrusion  of  these  haemor- 
rhoids, they  come  down  from  the  least  exertion ;  always  when  the 
bowels  are  relieved,  and  often  whenever  the  person  coughs,  or  walks 
a  short  distance.  The  mucous  membrane  assumes  a  cutaneous  appear- 
ance, from  constant  handling  in  returning  the  piles,  or  from  constant 
exposure  to  friction,  and  thus  ulceration  may  occur,  although  the 
sphincter  be  relaxed  and  the  protruded  mass  loose.  The  anal  integu- 
ment around,  subject  to  the  irritation  of  an  abundant  slimy  mucous 
discharge,  becomes  excoriated,  and  in  common  with  the  adjoining 
circle  of  mucous  membrane,  may  give  rise  to  excrescences,  encompassing 
the  prolapsed  hasmorrhoids. 

Inflammation  of  internal  piles  is  apt  to  be  induced  by  the  inntation 
of  a  costive  motion,  a  brisk  cathartic,  a  slight  excess  of  wine,  or  irregu- 
larity of  diet ;  producing  what  is  called  an  "  attack  of  piles."  Their 
inflammatory  swelling  is  attended  with  a  sensation  of  heat,  weight, 
and  fulness,  just  within  the  rectum  ;  difficulty  and  pain  in  passing  a 
motion,  and  distressing  irritability  of  the  bladder.  Pain  of  a  dull 
aching  character  may  be  felt  in  the  loins  and  down  the  thighs,  leading 
to  the  supposition  in  females  that  the  womb  is  affected.  Febrile 
constitutional  disturbance  is  often  severe.  Protrusion  takes  place 
at  the  anus,  in  the  act  of  seeking  relief  by  stool,  or  in  straining  to 
empty  the  bladder;  the  extruded  haemorrhoids  become  constricted  by 
the  sphincter,  and  the  congestion  which  results  from  strangulation  of 
the  acutely  sensitive  inflamed  piles,  entails  yet  further  suffering. 
Supj)uration  and  the  formation  of  abscess  in  internal  piles  sometimes 
result  from  inflammation  ;  the  discharge  of  purulent  matter  gives  re- 
lief, a  small  orifice  may  be  felt  with  the  finger  in  the  rectum,  through 
which  a  probe  is  readily  passed  into  the  abscess  of  the  pile,  and — as 
Sir  B.  Brodie  observed — the  probe  may  be  easily  run  through  the  wall 
of  the  pile,  and  along  the  submucous  cellular  texture  up  the  bowel, 
thus  perhaps  leading  the  Surgeon  to  suppose  that  there  is  a  blind 
internal  fistula. 

Hcemorrhage  is  liable  to  occur,  before  or  after  protrusion,  and  may 
bring  speedy  but  temporary  relief,  the  piles  subsiding ;  and  this 
natural  blood-letting  has  been  regarded  as  a  salutary  vent  or  safeguard 
in  persons  having  an  apoplectic  tendency,  or  disposed  to  other  visceral 
congestions.  But  the  quantity  of  blood  lost  through  internal  haemor- 
rhoids varies  considerably,  from  two  or  three  table-spoonfuls  to  several 
ounces  or  pints  ;  and  thus  the  patient's  general  health  may  be  seriously 


HEMORRHOIDS,    EXTERNAL   AND    INTERNAL.  721 

reduced  by  oft-recurring  attacks,  aided  by  the  almost  incessant  muco- 
purulent  discharge,  and  the  suffering  incident  to  this  hfemorrhoidal 
affection. 

The  hcemorrhoidal  flux,  or  discharge  of  blood  from  internal  piles, 
depends  on  a  determination  of  blood  to  the  rectum  ;  whereby  also  the 
piles  progressively  increase  in  size  or  grow,  as  often  as  it  recurs.  This 
afflux  of  blood  and  discharge  may  be  periodical,  occurring  monthly,  or 
at  intervals  of  two,  three,  or  six  months ;  and  it  may  be  remittent  or 
intermittent.  It  continues  usually  from  three  to  six  days,  increasing 
in  quantity  up  to  the  third  or  fourth  day,  and  then  lessening.  Women 
usually  suffer  more  from  piles  at  the  catamenial  period ;  and  the  flux 
is  coincident  chiefly  with  the  time  of  the  menstrual  flow,  or  it  may  be 
compensatory  for  a  deficient  discharg-e  from  the  uterus. 

Complications. — Piles  are  more  or  less  frequently  associated  wT.th 
other  diseases  of,  or  affecting,  the  rectum ;  such  as  pi-olapsus,  fistula, 
fissure,  or  polypus,  and  sometimes  with  simple  or  cancerous  stricture 
of  the  rectum ;  they  are  also  connected  with  diseases  of  the  urinary 
organs,  as  enlargement  of  the  prostate,  stone  in  the  bladder,  and 
stricture  of  the  urethra  ;  and  with  diseases  of  the  uterus.  In  relation 
to  both  the  latter  classes  of  diseases,  as  pertaining  to  the  bladder  and 
uterus,  hfemorrhoids  are  the  result  of  the  vascular  communication  of 
these  organs  with  the  rectum,  principally  through  the  hfemorrhoidal 
veins.  This  connection  is  most  direct  between  the  prostate  and  rectum  ; 
and  the  straining  efforts  to  relieve  the  bladder  in  diseases  of  this  g-land, 
or  with  stone  or  stricture,  will  necessarily  dilate  and  engorge  the 
hasmorrhoidal  veins.  In  thus  enumerating  the  more  important  com- 
plications of  hemorrhoidal  affections,  I  exclude  the  causative  con- 
ditions of  disease,  as  of  the  liver  or  other  organs,  in  their  relation  to 
portal  congestion. 

Diagnosis. — Internal  Piles  must  be  distinguished  from  prolapsus  of 
the  rectum,  occurring  alone,  from  polypi  of  the  bowel,  and  from  con- 
dylomata about  the  anus.  Prolapsus  in  the  form  of  a  rugous  flap  of 
mucous  membrane,  on  either  side  of  the  anus,  is  most  liable  to  be  mis- 
taken for  protruded  piles.  -But  the  semilunar  form  of  these  flaps,  the 
extent  of  their  base,  the  gliding  feeling  of  the  folded  membrane 
between  the  thumb  and  finger,  and  the  absence  of  erection  and  hgemor- 
rhage,  are  all  diagnostic  signs.  In  polypus,  its  pedunculated  character, 
large  size,  incapability  of  erection  or  collapse,  pale-red  colour,  and 
slight  disposition  to  bleed,  will  be  sufficiently  distinctive  of  every 
species  of  this  growth.  Moreover,  mucous  polypus  has  a  very  soft 
spongy  feel ;  and  fibrous  polypus,  a  solid  and  firm  consistence.  Con- 
dylomata are  readily  distinguished  from  piles,  by  their  flat-shaped,  soft, 
and  mucous  character,  or  their  vs^arty  appearance  ;  and  their  occurrence 
in  other  parts,  as  the  scrotum  or  vulva. 

Causes. — All  the  causes  of  hsemorrhoidal  affections  operate  by  pro- 
ducing congestion  of  the  hgemorrhoidal  veins,  chiefly  by  obstructing  or 
retarding  the  portal  circulation,  and  thence  the  return  of  blood  from 
the  rectum ;  or  by  inducing  a  determination  of  blood  to  that  part. 
The  structure  of  the  hemorrhoidal  veins,  as  being  unprovided  with 
valves  to  break  the  weight  of  the  column  of  blood,  the  large  size  and 
tortuous  course  of  these  vessels,  and  the  formation  of  a  close  plexus  of 
intercommunicating  veins,  constitute  an  hydraulic  arrangement  which 
predisposes  to  a  slow  circulation  of  the  blood  around  the  lower  part  of 
VOL.  n.  ■  3a 
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the  rectum.  So  also  the  thin  and  yielding  character  of  the  mucous 
membrane  overlying  the  veins,  and  of  the  anal  cutaneous  integument 
beloAv,  forms  a  structural  condition  favoui-able  to  the  production  of 
piles,  internal  and  external.  The  ordinarily  dependent  position  of  the 
rectum  has  a  co-operative  tendency.  Predisposing  causes — otherwise — 
comprise  various  circumstances,  more  or  less  aifecting  the  general  or 
the  portal  cii-cnlation  ;  age — adult  life,  or  middle  age  ;  sex — males 
rather  than  females  are  liable  in  adult  life  ;  but  conversely,  after 
cessation  of  the  catamenial  discharge,  in  later  life,  and  women  who 
have  borne  many  children  are  more  subject  than  men  ;  climate — 
warm  and  moist,  or  changeable ;  period  of  the  year — spring  and 
autumn  ;  hereditary  predisposition ;  plethora,  and  the  suppression  of 
other  hemorrhages ;  passions,  whether  violent  or  depressing ;  tight 
lacing,  or  the  application  of  bandages  to  the  lower  limbs  ;  sedentary 
occupations  or  habits ;  sitting  on  stuffed  or  on  pierced  seats  ;  and,  as 
specially  affecting  the  portal  circulation  ; — prolonged  walking  or  other 
exertion,  indulgence  in  alcoholic  drinks,  habitual  constipation,  dis- 
ease of  the  liver  or  heart,  displacements  of  the  uterus,  pregnancy,  or 
the  development  of  other  tumours  in  the  abdomen  or  pelvis,  and  the 
straining  efforts  at  micturition,  with  disease  of  the  prostate,  stone  in 
the  bladder,  or  stricture  of  the  urethra  ;  and  the  habitual  excess  of 
venery.  Exciting  causes  are  principally  of  an  irritant  character,  as 
affecting  the  intestinal  canal,  and  which  induce  a  determination  of 
blood  to  the  rectum  ;  such  are  stimulating  purgatives  or  enemata, 
excess  of  wine,  spiced  or  other  stimulating  food,  a  costive  motion, 
ascarides,  dian-hoea  ;  unhealthy  discharges  from  intestinal  disease  ;  or 
external  irritation,  as  hard  riding  on  horseback,  or  from  the  neglect 
of  anal  cleanliness. 

Terminations. — The  various  terminations  of  haemorrhoidal  affections 
have  already  been  alluded  to  in  describing  the  external  and  internal 
forms  of  piles.  Their  issues  may  be  thus  enumerated  :  subsidence,  or 
obliteration, — by  coagulation,  suppuration,  nlceration,  sloughing. 

Treatment. — Remedial,  as  well  as  preventive,  measures  must  have 
reference  to  the  various  causes  of  haemorrhoids ;  and  the  removal  of 
such  causes  will  be  sug'gested  in  many  cases  by  their  nature,  w^hether 
predisposing  or  exciting  in  their  action. 

Constitutional  treatment  is  both  medicinal  and  hygienic.  To  relieve 
portal  congestion,  the  bowels  must  be  carefully  regulated  by  mild 
aperients  which  shall  influence  the  whole  intestinal  canal  and  promote 
the  secretion  of  bile,  and  by  attention  to  diet,  with  daily  walking 
exercise, — excepting  during  an  attack  of  piles,  when  the  patient  will 
be  sure  to  seek  the  recumbent  posture.  The  state  of  the  general 
circulation  should,  at  the  same  time,  be  regarded  ;  in  plethoric  persons, 
a  depletory  course  of  aperients  and  reduced  diet  being  indicated ;  in 
weak,  anaemic  persons,  a  tonic  and  unirritating  dietetic  plan  of  treat- 
ment. Thus  may  be  advantageously  combined  aperients  and  tonics. 
A  daily  dinner  pill  is  a  convenient  mode  of  administration  ;  consisting 
of  the  watery  extract  of  aloes,  compound  rhubarb  pill,  and  blue  pill, 
with  nux  vomica.  The  watery  extract  dissolves  more  readily,  and 
acts  before  reaching  the  rectum.  To  correct  habitual  constipation, 
other  forms  to  be  recommended  are,  in  particular,  a  lenitive  electuary, 
consisting  of  bitartrate  of  potash  and  precipitated  sulphur,  in  equal 
parts,  wath  perhaps  a  little  confection  of  senna,  and  sufficient  honey  or 
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treacle  to  form  an  electuary.  Ateaspoonful  maybe  taken  every  night 
at  bed-time.  This  I  have  beea  in  the  habit  of  ordering,  for  many 
years  since,  in  haemorrhoidal  affections.  In  hepatic  cases,  Friedrich- 
shall  and  Carlsbad  waters  act  most  beneficially  as  flushing  aperients, 
for  occasional  use.  Taraxacum  in  large  doses — -ten  or  fifteen  grains — 
and  Plnmmer's  pill,  are  both  efficacioxis  agents  for  relieving  the  portal 
circulation  through  the  secretion  of  bile  ;  and  the  mineral  acids,  espe- 
cially the  nitro-muriatic,  seem  to  have  some  influence  in  that  vs^ay; 
while  as  tonics  they  support  the  general  circulation.  The  confection 
of  black  pepper.  Ward's  paste,  has  long  been  in  great  repute  as  a 
remedy  for  piles ;  a  drachm  dose  being  taken  three  times  a  day,  and 
continued  for  two  or  three  months.  It  is  supposed  to  act  directly  on 
the  piles  as  a  stimulant  application,  and  might  therefore  be  more  advan- 
tageously introduced  at  once  into  the  rectum.  This  was  done  by  a 
patient  of  Sir  Everard  Home,  as  related  by  Sir  B.  Brodie,  and  it  had 
the  effect  of  curing  him.  Cubebs  is  also  taken  internally  with  the 
same  view.  I  concur  with  Mr.  Curling  in  not  much  recommending 
these  remedies  ;  and  my  experience  is  that  such  stimulants  are  more 
beneficial  in  promoting  the  heaKng  of  a  sluggish  wound  after  the 
operation  for  fistula  or  fissure  in  ano.  During  the  administration  of 
these  indigestible  peppers,  which  are  apt  to  accumulate  in  the  colon,  a 
dose  of  castor  oil  or  other  mild  aperient  should  be  given  occasionally, 
to  clear  off  the  residue.  Smoking  is  said  to  have  an  unfavoiirable 
influence  on  piles,  a  hint  to  those  who  indulge  too  freely  in  the  "  weed." 

Local  applications  are  important  adjuncts  to  the  constitutional 
treatment,  and  as  a  means  of  allaying  pain.  External  piles  may  be 
sponged  with  cold  water,  or  with  some  sedative  and  astringent  wash, 
as  lime  water,  weak  lead  lotion,  or  a  weak  solution  of  alum,  sulphate 
of  zinc,  sulphate  of  iron,  or  of  the  muriated  tincture.  The  unguentum 
gall83  is  also  beneficial.  Internal  piles  are  amenable  to  similar  applica- 
tions used  internally  as  injections  or  lavements.  Cold  water  alone, 
thrown  into  the  rectum  every  morning,  often  proves  very  efficacious  in 
constringing  the  dilated  vessels  and  softening  the  motion  which  fol- 
lows its  use.  Medicated  astringent  injections,  as  of  iron  or  alum  with 
decoction  of  oak  bark,  had  better  be  employed  only  at  bed-time,  that 
during  the  night  any  such  application  may  have  time  to  act  on  the 
piles.  But  they  should  be  weak  solutions,  as  a  grain  of  sulphate  of 
iron  to  an  ounce  of  water ;  and  used  in  small  quantity,  only  two  or 
three  ounces  at  a  time.  Citrine  ointment  is  very  beneficial  when  the 
hasmorrhoids  are  in  an  unhealthy  state,  accompanied  with  a  slimy 
discharge  ;  a  little  of  the  ointment  being  inserted  within  the  sphincter 
every  night,  by  means  of  the  finger,  which  the  patient  can  himself 
accomplish.  An  ointment  of  nitrate  of  silver  is  also  very  useful, 
although  liable  to  stain  the  linen. 

When  piles  become  inflamed,  the  patient  must  keep  the  recumbent 
position,  and  cold  or  warm  applications  will  be  appropriate.  Pounded 
ice  is  highly  recommended  by  Mr.  Curling,  who  finds  that  it  generally 
gives  complete  relief  in  a  few  hours.  Warm  fomentations  or  poul- 
ticing may  be  preferable,  and  if  several  piles  be  affected,  a  few  leeches 
should  be  applied  round  the  tumours.  An  external  pile  may  be 
opened  with  a  lancet,  and  the  coagulum  squeezed  out ;  an  abscess 
should  be  punctured  and  poulticed.  Internal  i:)iles  having  protruded, 
they  must  be  returned  by  gentle  uniform  pressure,  to  empty  them  of 
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blood,  and  then  to  push  them  back  within  the  sphineter.  The  piles 
being  slippeiy  from  mucous  discharge,  they  are  compressed  with  a 
piece  of  soft  linen.  If  they  descend  again  immediately,  or  when 
tightly  strangulated,  they  may  be  punctured  in  several  places  with  a 
needle,  and  cold  or  iced  water  applied,  with  an  elevated  position  of  the 
pelvis ;  and  then  by  a  little  raanipiilation  they  will  probably  slip  up. 
Prolonged  strangulation  and  a  tendency  to  sloughing  forbid  any 
attempt  at  reduction ;  warm  fomentations  should  be  used.  Some- 
times the  suffering  is  much  aggravated  by  spasmodic  contraction  of 
the  sphincters ;  but  this  state  of  the  anus  may  be  overcome  by  dilata- 
tion with  the  fingei's,  which  gives  immediate  relief ;  at  the  same  time 
reducing  the  congestion  and  thus  retarding  the  subsequent  enlarge- 
ment of  the  ha?morrhoids.  Indeed,  Verneuil  originally  proposed 
dilatation  of  both  sphincters  as  a  method  of  curing  internal  haemor- 
rhoids ;  and  Fontan  afterwards,  from  his  own  observation,  drew  atten- 
tion to  this  ti'eatment,  followed  by  Gosselin  and  other  French  Surgeons. 
OjJerative  Frocedures. — When  piles  are  beyond  the  control  of 
medical  treatment,  general  and  topical,  ot  haemorrhage  from  them  is 
detrimental  to  health,  operative  interference  becomes  necessary.  Wo 
such  interference  should  be  resorted  to  if  the  piles  be  in  a  state  of 
active  inflammation,  excepting,  jDerhaps,  when  they  are  quite  external. 
Piles  may  be  removed  by  excision,  ligature,  or  cauterization.  The  first 
method  is  applicable  exclusively  to  external  hemorrhoids  ;  the  latter 
two  are  appropriate  for  the  removal  of  internal  hsemon'hoids. 

Excision  is,  a  simple  operation,  easily  performed,  and  very  effectual. 
The  patient  lying  on.  his  side,  with  the  knees  well  drawn  up  and  the 
buttocks  held  apart,  the  tumours  are  seized  with  a  vulsellum  or 
hooked  forceps,  and  successively  snipped  off  with  scissors  curved  on 
the  flat,  and  applied  flatwise  at  the  base  of  the  tumour.  Any  loose, 
redundant  portion  of  skin  may  be  included  in  the  excision,  but  all 
such  integument  should  not  be  removed,  lest  the  contraction  of  cica- 
trization might  leave  the  patient  with  a  strictured  anus.  Heemori'hage 
is  easily  controlled  by  cold  and  the  pressure  of  a  pad,  secured  by  a  T- 
bandage.  A  small,  spouting  arterial  vessel  may  be  twisted.  Another 
method  of  operation,  specially  applicable  to  piles  containing  a  hard 
blood-clot,  is  to  cut  the  tumour  in  two,  by  transfixing  its  base  with  a 
narrow,  curved,  sharp-pointed  bistoury,  then  press  out  the  clot  between 
the  thumb  and  finger,  and  insert  a  small  plug  of  lint,  as  the  only 
dressing.  After  the  removal  of  an  inflamed  external  pile,  the  bleeding 
relieves  the  symptoms,  and  then  the  j^art  heals  rapidly.  This  would 
be  a  most  painful  operation  in  the  case  of  inflammation,  unless  per- 
formed under  the  influence  of  chloroform  ;  or  of  local  anaesthetic  agents, 
which  are  equally  effectual,  as  ice  and  salt,  or  the  ether-spray. 

The  removal  of  external  piles  tends  to  increase  the  development  of 
any  co-existing  internal  haemorrhoids.  Prior,  therefore,  to  operation, 
it  will  be  advisable  to  administer  an  injection,  in  order  to  determine 
the  necessity  for  further  interference. 

Internal  piles  have  also  been  submitted  to  excision ;  the  arterial 
vessels  being  secured  by  torsion,  and  the  risk  of  recurrent  haemoiThage 
prevented  by  plugging  with  a  styptic  solution  of  tannin  and  water, — 
an  ounce  of  each  forming  a  good  astringent.  Mr.  Allingham,  who 
speaks  of  this  as  one  of  the  best  operations,  has  not  found  haemorrhage 
to  recur  in  any  case  ;  and  that  the  treatment  is  especially  suitable  to 
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the  single  perineal  hgemorrlioid,  wliicTi  frequently  occurs  in  women. 
The  older  Surgeons,  siich  as  Dupuytren,  and  Sir  A.  Cooper,  denounced 
the  removal  of  internal  piles  bj  excision,  death,  having  ensued  from 
uncontrollable  bleeding  in  many  cases  ;  and  this  risk — -notwithstanding 
our  present  appliances — will  have  to  be  encountered  in  any  case  so 
treated. 

Ligahcre. — Internal  piles  are  most  successfully  removed  by  ligature. 
It  is  the  safest  procedure,  owing  to  the  liability  of  hemorrhage,  and 
the  most  permanently  curative, — in  preventing  the  recurrence  of 
haemorrhoids  with  the  accompanying  prolapsus  of  the  rectal  mucous 
membrane.  But  little  pain  and  inflammation  are  induced  by  ligature, 
owing  to  the  slight  sensibility  of  the  mucous  membrane — compared 
with  that  of  the  anal  integument  of  external  piles.  The  operation 
is,  however,  not  so  free  from  the  slightest  risk,  as  Mr.  Syme  has 
represented.  Erysipelatous  inflammation  may  creep  up  the  bowel ; 
pysemia  and  tetanus  are  also  occasional  consequences,  symptoms  of 
the  former  affection  having'  occurred  in  one  of  my  own  cases.  But  no 
fatal  case  has  come  under  Mr.  Curling's  notice,  either  in  public  or 
private  practice  (1863).  Such  also  has  been  my  own  experience. 
Mr.  Allingham's  statistics  show  a  mortality  of  less  than  one  death  in 
620  patients.  The  conditions  of  internal  heemorrhoids  most  fitted  for 
this  method  of  removal  are — where  the  tumours  consist  chiefly  of  large, 
prominent,  globular  or  pedunculated,  venous  dilatations,  having  a  dark- 
blue  appearance ;  or  where  the  tumours  have  a  bright-red  coloiu" 
and  readily  bleed,  but  the  prolapsed  mucous  membrane  is  thickened  or 
abundant.  A  marked  tendency  to  uncontrollable  haemorrhage,  in  any 
case,  will  always  render  the  operation  requisite.  In  women,  the  not 
uncommon  association  of  some  uterine  displacement  as  the  cause  of 
internal  piles,  should  be  ascertained  ;  for  the  operation  would  prove 
ineffectual  unless  that  condition  were  rectified. 

The  bowels  having  been  thoi'oughly  emptied  by  castor  oil  or  other 
mild  aperient,  an  enema  of  warm  water  should  be  given  shortly  before 
the  operation,  in  order  that  with  its  evacuation  the  piles  may  descend 
well  into  view.  This  effect  may  be  aided  by  desiring  the  patient  to 
sit  over  a  pan  of  warm  water, 
and  bear  down.  Then,  lying 
on  the  side  most  convenient  to 
the  operator,  with  his  knees 
drawn  up  and  the  buttocks 
separated  by  an  assistant,  one 
of  the  tripartite  portions  of 
the  protrusion  is  seized  with 
a  vulsellum  (Fig. 933), double 
four-pronged  forceps,  or  with 
the  loop-eyed  forceps  (Fig. 
934),  and  drawn  downwards, 
inclining  inwards  so  as  to 
fairly  expose  the  junction  of 
the  anal  integument  and 
mucous  membrane.  At  this 
point,  a  deep  notch  or  inci- 
sion is  made  with  a  long,  straight  pair  of  scissors ;  applied  just  on 
the  mucous-membrane  side  of  the  junction,  as  being  far  less  sensitive, 
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Fig.  93-i. 


and  taking  care  to  cut  along  the  inner  side  of  the  rectum  and  not 
into  the  pile.  The  depth,  of  incision  must  be  such  as  to  reach  the 
base  of  the  pile ;  and  if  it  be  pedunculated,  long  arterial  vessels  "will 
probably  be  seen  coursing  down  to  the  stalk 
of  the  pile.  The  requisite  depth  is  ascertained 
by  the  Surgeon  moving  about  the  portion  of 
protrusion  with  the  vulsellum,  as  he  clips 
deeply  with  the  scissors.  Handing  the  former 
instrument  to  an  assistant,  a  ligature  of  fine 
whipcord  is  passed  down  well  into  the  notch, 
and  carried  round  the  root  of  the  .pile,  and 
knotted  so  as  to  securely  strangle  it.  Some- 
times, the  base  of  the'  proti-uded  portion  is 
too  broad  to  be  thus  strangulated;  then  it 
must  be  transfixed,  by  passing  a  deeply  curved 
ngevus-needle,  armed  with  a  double  ligature, 
through  the  base,  and  each  half  tied  separately. 
(See  Fig.  933.)  Other  portions  of  protrusion 
are  ligatured  in  the  same  way.  It  is,  however, 
unnecessary  to  include  every  portion  of  the 
thickened  and  jjrolapsed  mucous  membrane. 
An  open  surface  is  left  of  sufficient  extent  to 
prevent  any  re-descent,  as  contraction  ensues  ; 
further  removal  might  induce  a  strictured 
condition  of  the  rectum.  Any  external  pile 
or  redundant  portion  of  anal  integument 
may  be  excised,  observing  the  same  precaution  as  to  the  extent  of 
such  removal.  The  ends  of  the  ligatures  are  cut  ofi:  close  to  the  piles, 
or  one  end  of  each  should  be  left  long  if  hgsmoiThage  be  likely  to 
occur.  In  either  case,  the  protrusion  had  better  be  returned  into  the 
rectum,  otherwise  the  pain  occasioned  subsequently  by  the  constriction 
of  the  sphincter  will  be  more  than  that  of  the  operation ;  and  the 
presence  of  the  protrusion,  as  a  source  of  iri-itation,  especially  as 
sloughing  ensues,  is  apt  to  induce  inflammation  and  even  gangrene  of 
the  surrounding  anal  integument.  If  hemorrhage  occur,  the  ligature- 
ends,  hanging  out  of  the  anus,  will  enable  the  Surgeon  to  draw  the 
parts  out  again  and  secure  any  bleeding  vessel.  An  old  protrusion,  how- 
ever, may  not  be  reducible,  or  will  not  remain  up  ;  and  then  the  mass 
beyond  the  ligatures,  should  be  cut  off.  Chloroform  is  scarcely  requisite 
in  the  operation  as  thus  performed, — by  cutting  through  the  mucous 
membrane.  The  a/^er-treatment  is  very  simple  ;  a  full  dose  of  opium 
the  first  night  to  prevent  pain  and  any  action  of  the  bowels,  and  the 
liability  to  irritation  about  the  neck  of  the  bladder  with  spasmodic 
retention  of  urine.  Hyoscyamus  and  camphor  mixture  will  then  also 
afford  relief.  A  dose  of  castor  oil  may  be  given  on  the  thii-d  or  fourth 
day  ;  and  one  or  two  of  the  ligatures  sometimes  come  away  with  the 
evacuation.  The  whole  are  passed  in  about  a  week  ;  but  still  the 
patient  should  keep  his  bed  for  some  days  longer,  to  insure  the  closure 
and  contraction  of  the  mucous  surface,  before  the  upright  posture  is 
resumed.  The  state  of  the  bowel  can  be  easily  ascertained  by  digital 
examination.  Secondary  hfemorrhage,  usually  venous,  sometimes 
happens  when  the  ligatui-es  separate,  the  blood  accumulating  in  the 
bowel,  and  the  only  indication  being  that  the  patient  experiences  a 
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trickling  sensation,  and  becomes  faint.  On  passing  the  finger  into 
the  rectum,  clots  are  felt,  and  expelled.  Careful  plugging  with  com- 
pressed wet  sponge,  powdered  with  persulphate  of  iron  or  alum,  will 
effectually  stop  the  loss  of  blood ;  the  sponge  having  been  securely 
threaded  with  a  twine  ligature  in  order  to  withdraw  it.  This  com- 
press is  carried  up  the  bowel,  guided  by  the  forefinger,  to  above  the 
source  of  hsemorrhage — say,  four  or  five  inches — and  then  pulled  down, 
so  as  to  lock  it  in  position.  The  plug  should  not  be  removed  under  a 
week.  To  provide  for  the  escape  of  flatiis,  an  elastic  catheter  may  be 
passed  up  through  the  sponge  into  tke  bowel.  And  thus  also  by  an 
injecting  syringe,  any  decomposing  matter  can  be  washed  out.  In 
relation  to  the  performance,  or  the  success,  of  the  operation  by  ligature, 
the  state  of  the  sphincters  is  practically  important.  When  spasmodically 
contracted,  the  anus  should  be  fully  but  gently  dilated  with  the  fingers, 
not  only  to  bring  the  whole  of  the  hsemorrhoids  completely  into  view, 
but  also  to  prevent  the  painful  spasm  to  which  the  patient  would 
otherwise  be  subject  after  operation.  A  relaxed  state  of  the  sphincters, 
although,  facilitating  the  operative  procedure,  will  require  to  be 
remedied  afterwards  by  bracing  up  the  anus  ;  and  for  this  purpose  the 
linear  cauterization  of  the  mucous  membrane  may  prove  most  efliectual. 
On  the  other  hand,  sometimes  a  variable  amount  of  stricture  of  the 
bowel  results  from  cicatricial  contraction  of  the  mucous  membrane. 
This  state  may  be  overcome  by  dilatation  with  the  fingers,  maintained 
by  the  occasional  passage  of  a  bougie. 

Cauterization. — This  method  of  treatment  is  intended  as  a  substi- 
tute for  the  ligature  of  internal  piles,  in  cei-tain  forms  of  these 
heemorrhoids.  When  the  tumour  is  flat  and  sessile,  of  a  bright-red 
colour,  and  easily  bleeds,  its  substance  consisting  more  of  small 
arteries  than  of  dilated  veins,  or  in  the  capillary  hsemorrhoid,  a 
ligatui'e  is  less  readily  applied  to  the  base  of  such  a  shaped  tumour, 
and  cauterization  Avith  strong  nitric  acid  is  equally  effectual  in  de- 
stroying the  pile.  So  also  if  its  mucous  covering*  be  granular  or 
ulcerated ;  or  without  any  decided  hgemorrhoidal  tumour,  if  the  rectal 
mucous  membrane  be  congested  and  relaxed,  with  a  tendency  to 
bleed ;  nitric  acid  is  very  beneficial,  especially  in  the  latter  condition. 

Cauterization,  by  means  of  strong  nitric  acid,  was  originally 
recommended  by  Dr.  Houston,  of  Dublin,  followed  by  Sir  W.  Fergus- 
son  ;  but  in  England  this  method  of  treatment  has  been  particularly 
advocated  by  Mr.  H.  Smith  and  ]\Ir.  H.  Lee.  The  acid  is  very  easily 
applied.  Protrusion  of  the  pile  may  be  caused  as  for  the  operation 
of  ligature  ;  or  the  application  made  through  an  anal  speculum — a 
tube  open  on  one  side,  by  which  the  diseased  surface  can  be  reached. 
A  glass  rod  or  brush  dipped  in  the  acid  is  rubbed  freely  over  the 
surface,  until  it  assumes  an  ash-grey  colour,  when  the  part  should  be 
dabbed  with  a  piece  of  lint  saturated  with  prepared  chalk  and  water ; 
the  protrusion  is  then  returned  into  the  rectum,  or  the  tube  withdrawn. 
The  only  precaution  should  be  to  avoid  touching  the  surrounding  anal 
integument,  for  which  purpose  it  naay  be  well  smeared  with  oil  or 
grease  before  applying  the  acid.  Other  acids  have  been  employed; 
the  acid  nitx-ate  of  mercury,  chromic  and  carbolic  acids  ;  or  caustic 
pastes,  as  chloride  of  zinc  with  flour;  but  these  various  agents  are 
in  no  way  more  advantageous  than  fuming  nitric  acid.  Relief  soon 
follows  a  single  application  in  some  cases,  and  it  is  unnecessary  to 
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confine  the  patient  to  bed  ;  so  that  thia  might  be  termed  the  ready- 
method  of  treatnient  as  compared  with  ligature.  But  its  permanently 
curative  efficacy  may  be  doubtful.  Cure  seems  to  take  place  by 
coagulation  of  the  blood  within  the  pile,  obliterating  it,  then  the  for- 
mation of  an  ulcerated  surface  by  sloughing,  which  being  succeeded 
by  cicatrization  and  contraction,  may  gradually  hrace  up  the  relaxed 
mucous  membrane.  But  it  may  result  in  over- contraction ;  there  is 
also  some  risk  of  erysipelatous  inflammation  as  a  consequence  of 
cauterization,  although  not  more  probably  than  after  ligature ;  the 
probability  of  secondary  haemorrhage,  when  the  eschars  separate,  is 
another  consideration,  and  that  the  ulcers  heal  more  slowly, — these 
two  disadvantages  depending,  however,  very  much  upon  the  more  or 
less  extensive  application  of  the  acid.  As  a  poAverfnl  astringent,  Mr. 
Allingham  relies  with  confidence  on  the  persulphate  of  iron,  used  in 
solution,  3i.  to  "^fis.  of  glycerine  mixed  with  ^^ss.  of  water,  or  as  an 
ointment,  5SS.  to  3i.  of  unguentum  cetacei.  This  agent  is  said  to  be 
most  curative  with  regard  to  small,  capillaiy,  granular  piles  ;  it  causes 
no  pain,  and  always  arrests  hasmorrbage. 

The  actual  cautery  has  been  applied  in  various  ways  for  the  cure 
of  internal  hasmorrhoids  ;  puncturing  them  with  a  red-hot  iron  being 
advocated  byM.  Demarquay,  and  the  linear  method,  by  lighbly  scoring 
the  anal  mucoiTS  membrane,  was  devised  by  Woillemier.  But  either 
method  is  more  or  less  objectionable,  in  consequence  of  the  risks  of 
thus  inducing  an  unknov?n  extent  of  inflammation  or  sloughing,  and 
possibly  pyemic  infection.  As  employed  for  the  obliteration  of  internal 
hjemorrhoids,  the  actual  cautery  is  not  used  in  this  country. 

The  cZam^3-procedure  is  a  combination  in  principle  of  the  treatment 
by  ligature  and  cautei-ization.  The  alleged  advantages  of  this  method 
are  the  avoidance  of  any  danger  consequent  on  ligature,  and  the 
shorter  duration  of  treatment, — about  two  or  three  days.  But,  in 
exceptional  instances,  spreading  inflammation  has  been  thus  in- 
duced, and  pyeemia  or  perhaps  tetanus  are  occasional  consequences  ; 
while  the  period  of  treatment  should  not  be  measured  by  when  the 
patient  can  get  about  again,  but  by  the  further  time  necessary  for 
cicatrization, — the  period  of  cure.  The  disadvantages  also  seem  to 
preponderate  ;  there  is  a  greater  risk  of  haemorrhage,  primary  or 
secondary,  when  the  slough  falls  ofl^ ;  and  the  operation  will  probably 
prove  less  effectual  in  its  permanent  results.  In  regard  to  the  pain 
of  and  after  operation,  the  clamp-procedure  is  certainly  more  to  be 


dreaded  than  an  ordinary  cauterization  with  nitric  acid  ;  and  this 
method  quite  equals  its  rival,  the  ligature,  both  in  the  degree  and 
continuance  of  the  suffering  fi-om   that  operation.     Add  to  this,  the 
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far  greater  risk  to  life,  wliicTi  Mr.  Allingliam  estimates  as  being  quite 
six  times  that  of  the  ligature.  The  tumour  is  seized  and  drawn,  down 
with,  a  vulsellum,  and  its  base  compressed  with  tlie  clamp  (Fig.  935) 
for  a  few  minutes ;  its  free  surface  is  then  excised,  not  too  close,  bj  a 
pair  of  scissors,  curved  on  the  flat ;  and  the  sui'face  thus  exposed  is 
touched  with,  the  strongest  nitric  acid,  or  with  the  actual  cautery,  at 
a  dull  red  heat, — observing  not  to  touch  the  clamp,  lest  the  heat  be 
communicated  and  tlie  operation  rendered  more  painfnl,  even  although, 
an.  ivory-plated  instrument  be  used.  The  clamp  is  removed,  and  the 
part,  being  well  oiled,  is  returned  within  the  anus,  completing  the 
operation.  This  method,  originally  introduced  by  Mr.  Cusack,  of 
Dublin,  has  been  chiefly  advocated  by  Lee  and  H.  Smith ;  the  latter 
Surgeon  having  devised  an  "  improved  clamp,"  worked  by  a  screw, 
so  that  pressure  may  be  gTadually  taken  off,  and  any  bleeding  vessel 
can  be  readily  seen  and  secured. 

The  galvanic  wire-loop  cautery  maybe  mentioned,  as  another  method 
of  using  the  actual  cautery,  but  it  seems  to  offer  little  advantage. 

The  ecraseur  has  been  used  for  the  removal  of  internal  piles ;  a 
practice  in  vogue  with  some  French  Surgeons,  especially  Chassaignac ; 
but  which  has  not  yet  found  much  favour  with  Surgeons  in  this  . 
country.  Although  a  proceeding  followed  of^en  by  much  pain,  from 
the  inclusion  of  some  portion  of  anal  integument  in  the  ecraseur,  the 
freedom  from  hemorrhage  might  recommend  it ;  but  the  probable 
occurrence  of  stricture  of  the  rectum  after  cicatrization,  is  a  very  grave 
objection  to  this  mode  of  operation. 

Prolapsus  of  the  Rectum. — Structural  Conditions. — In  connection 
with  internal  haemorrhoids,  prolapsus  of  the  rectum  is  an  almost 
necessary  accompaniment.  The  latter 
may,  however,  occur  alone,  and  this 
protrusion  through  the  anal  orifice  is 
sometimes  called  prolapsus  ani ;  an  in- 
correct designation,  seeing  that  the  anus., 
as  merely  the  terminal  aperture  of  the 
rectum,  cannot  itself  be  protruded. 

Prolapsus  recti  is  met  with  in  two 
forms.  Usually,  the  mucous  coat  alone 
descends,  owing  to  its  loose  connection 
with  the  muscular  coat ;  and  the  pro- 
lapsus then  consists  of  an  everted  dupli- 
cature  of  mucous  membrane.  Occasion- 
ally, the  muscular  coat  also  descends 
with  its  membrane.  The  possibility  of 
this  complete  prolapsus  of  the  rectum 
was  formerly  doubted  by  Copeland  and 
other  authoi'ities,  but  the  question  is 
now  set  at  rest  by  the  existence  of  such  a  specimen  in  the  Museum  of 
King's  College  (Fig.  936). 

Signs. — The  signs  or  appearances  of  prolapsus  recti  are  very 
obvious ;  the  protruded  part  has  the  ordinary  vascular-red  colour  of 
mucous  membrane,  and  is  wet  with  mucus ;  the  surface  may  be 
thrown  into  transverse  rings  or  folds  around  the  protrusion.  Its  shape 
varies,  and  apparently  according  to  the  extent  of  the  part.  Com- 
mencing usually  in  the  form  of  one  or  two  lateral  folds  of  mucous 
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membrane  on  either  side  of  the  anus,  the  pi-otrusion  soon  becomes 
an  unbroken  ring,  encircling  the  anus ;  as  it  enlarges,  it  acquires  a 
cylindrical  sliape,  tapering  somewhat  towards  its  free  end,  and  there 
presents  an  orifice  at  the  reflection  of  the  membrane  upwards,  which 

leads    into    the    bowel     (Fig. 
Fig.  937.  937).     This  is  now   the   anal 

orifice  of  the  rectum.  The  ex- 
tent of  protrusion  varies  con- 
siderably ;  in  children  reach- 
ing, perhaps,  to  six  or  eight 
inches ;  in  adults  being  more 
limited,  and  having  more  of  a 
globular  than  a  cylindrical 
form.  In  old  persons,  the  pro- 
lapsus frequently  attains  a 
large  size,  owing  to  the  laxity 
of  the  sphincter.  At  either 
extreme  of  life, — infancy  or 
old  age, — complete  prolapsus 
of  the  rectum,  involving  the  whole  thickness  of  the  gut,  is  more  liable 
to  occur. 

The  two  forms  of  pixjlapsus  may  be  readily  distinguished;  in  the 
descent  of  mucous  membrane  alone,  the  protruded  portion  is  continuous 
with  that  investing  the  sphincter ;  whereas,  with  invagination  of  the 
whole  thickness  of  the  gat,  there  will  be  a  distinct  and  deep  sulcus 
between  the  protrusion  and  the  margin  of  the  sphincter.  This  dis- 
tinction— as  an  absoltitely  differential  sign — between  partial  and  com- 
plete prolapsus  of  the  rectum,  is  denied  by  Trelat  and  Delens,*  and 
also  by  Van  Buren  ;  f  the  latter,  moreover,  maintaining  that  the  inva- 
ginated  prolapsiTS  is  not  uncommon. 

In  old-standing  prolapsus,  the  mucous  membrane  becomes  thickened 
and  leathery,  involving  the  submucous  cellular  tissue ;  the  sphincter 
is  much  relaxed  and  the  anal  orifice  as  much  enlarged,  while  the 
surrounding  integument  is  thickened,  redundant,  and  pendulous ; 
facilitating  the  occurrence  of  prolapsus. 

Sympathetic  affections  of  other  organs  often  accompany  the  de- 
pressing sense  of  bearing  down  occasioned  by  the  prolapsus.  Irrita- 
bility of  the  urinary  bladder  or  spasmodic  retention  of  urine  are 
frequently  experienced,  and  much  flatulent,  dyspeptic  irritation,  ab- 
dominal pain,  especially  corresponding  to  the  transverse  colon,  and 
nausea.  Pain  sometimes  extends  across  the  loins  and  down  the  thighs. 
These  symptoms  are  aggravated  when  the  protrusion  is  recent  and 
nipped  by  the  sphincter,  but  the  bowel  may  then  recede  spontaneously; 
a  more  chronic  state  of  loose  prolapsus,  oft  recurring  and  oft  returned, 
is  productive  of  perpetual  suffering. 

Congestion,  ulceration,  and  purulent  discharge  are  apt  to  occur; 
gradually  the  prolapsus  becomes  solidified  from  plastic  infiltration,  and 
may  thus  be  irreducible ;  or  strangulation  and  sloughing  have  also 
been  known  to  take  place,  and  a  natural  cure  may  thus  be  effected. 

Sometimes,  a  hernial  protrusion  descends  within  the  prolapsus  of 
the  bowel,  presenting  an  unusual  fulness,  more  often  in  the  perinseura, 

*  "  Diet.  Encyclop.,"  torn.  ii. 

t  "  Lectures  on  Diseases  of  the  Eectnm."     New  Tork,  1881. 
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with  some  divergence  of   the   anal    orifice.      This  complication   has 
happened  in  adalts  of  both  sexes,  but  not,  I  believe,  in  children. 

The  causes  of  prolapsus  are  predisposing,  or  exciting,  in  their  opera- 
tion. Predisposing  conditions  may  be  fairly  expressed  by  the  terms 
general  debility  with  an  atonic  state  of  the  intestinal  canal.  Thus, 
prolapsus  of  the  rectum  is  met  vpith  most  frequently  in  weakly  children 
or  adults,  and  who  are  the  subjects  of  atonic,  flatulent,  dyspeptic 
symptoms.  In  women,  repeated  pregnancy  and  parturition  is  often 
conducive  to  the  same  result.  The  exciting  causes  of  this  affection 
vary  with  the  period  of  life ;  in  childhood,  ascarides  or  some  other 
source  of  intestinal  irritation,  giving  rise  to  diarrhoea,  frequently 
results  in  prolapsus,- — especially  when  the  child  is  habitually  placed 
upon  a  chamber  utensil,  and  there  allowed  to  strain  away;  in  adults, 
constipation,  and  especially  accumulation  of  freces  in  the  rectum,  is 
the  more  common  cause,  aided  by  the  straining  efforts  in  defsecation. 
The  bowel  comes  down  with  each  evacuation,  and  progressively  en- 
larges. Other  causes  operate  in  a  similar  manner ;  stone  in  the  bladder, 
exciting  frequent  and  difficult  micturition,  is  a  cause  of  prolapsus  at 
either  extreme  period  of  life  ;  stricture  of  the  urethra,  and  enlargement 
of  the  prostate,  as  life  advances,  and  the  latter  especially  in  old  age. 
The  habitual  use  of  copious  lavements  has  undoubtedly  a  prolapsing 
tendency. 

Internal  hasmorrhoids  result  in  prolapsus,  by  dragging  down  the 
overlying  mucous  membrane  with  them  in  their  descent ;  but  they 
may  also  be  associated  with  complete  prolapsus  of  the  rectum,  the 
protruded  heemorrhoids  forming  a  nodular  zone  at  the  anus,  around 
the  base  of  the  prolapsed  gut. 

Treatment. — Having  regard  to  the  causes  of  prolapsus,  its  remedial 
treatment  should  be  both  constitutional  and  local,  the  latter  including 
operative  measures. 

The  bowel  must,  of  course,  be  first  attended  to,  when  in  a  state  of 
protrusion.  Reduction  is  accomplished,  in  the  recumbent  position,  by 
gentle  and  uniform  compression  of  the  protruded  portion  with  both 
hands,  using  a  soft  towel  or  piece  of  lint  to  protect  the  mucous 
surface,  and  to  prevent  its  slipping  from  under  the  fingers.  There 
may  be  some  difficulty  in  returning  the  bowel,  when  the  protrusion  is 
large  or  the  sphincter  tight.  Chloroform  might  then  be  administered 
to  overcome  the  resistance ;  or,  by  introducing  the  finger  into  the 
bowel,  it  may  pass  up  with  the  finger  and  not  re-descend  when  it 
is  withdrawn ;  but,  in  extreme  cases,  it  may  be  necessary  to  partially 
divide  the  sphincter  by  inserting  a  straight  narrow  bistoury  or  teno- 
tomy-knife  between  the  bowel  and  the  anal  orifice.  When  the  bowel 
is  fairly  returned,  a  pad  of  lint  or  piece  of  sponge  must  be  applied 
over  the  anus,  and  retained  in  situ  by  a  T-bandage.  A  well- fitting 
rectal  supporter  or  truss  should  be  woi'n  in  old-standing,  established 
prolapsus.  But  a  simple  expedient,  of  American  origin,  will  sometimes 
prove  very  efficacious  ;  a  strip  of  thick  plaster  is  drawn  vertically  over 
the  anus,  thus  to  brace  up  the  relaxed  sphincter  muscle  and  the  bowel. 
After  an  evacuation,  a  fresh  strip  is  reapplied. 

The  constitutional  treatment  will  vary  with  the  cause  of  prolapsus. 
A  tonic  plan  of  treatment  is  always  appropriate,  but  the  state  of  the 
bowels  must  be  specially  regarded.  In  children,  and  especially  the 
ill-fed  children  of  the  poor,  it  will  generally  be  requisite  to  correct  an 
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irregular  action  of  the  boAvels  or  diarrlioea,  as  depending  on  improper 
diet,  often  an  excess  of  vegetable  food.  The  removal  of  this  cause  of 
intestinal  irritation  must  be  coupled  with  the  administration  of  tonic 
purgatives,  and  the  rectification  of  tlie  intestinal  secretions.  Perhaps 
the  most  generally  useful  form  of  conibina.tion  is  rhubarb,  hydrar- 
gyrum cum  creta,  and  carbonate  of  soda  or  magnesia,  taken  as  a 
powder  every  night  at  bed-time.  Ascarides  may  be  the  source  of 
irritation  in  some  cases,  or  the  diarrhoea  may  be  sympathetic  as 
depending  on  dentition.  In  adults,  the  habitual  constipation  usually 
present  must  be  overcome  by  castor  oil,  senna  electuary,  or  bitartrate 
of  potash;  or  by  mild  enemata,  if  the  constipation  be  rectal.  Stone 
in  the  bladder,  enlarged  prostate,  or  stricture  of  the  urethra  will 
obviously  require  attention,  when  prolapsus  depends  on  these  causes. 

Local  treatment,  of  a  medicinal  character,  consists  chiefly  in  the 
use  of  astringent  injections,  to  correct  the  relaxed  state  of  the  mucous 
membrane.  For  this  purpose,  the  decoction  of  oak  bark,  with  alum, 
in  the  proportion  of  a  scruple  of  the  latter  to  eight  ounces  of  the 
decoction,  will  be  sufficiently  astringent ;  and  a  third  of  the  quantity 
enough  for  an  injection.  The  muriated  tincture  of  iron,  a  drachm  to 
a  pint  of  water,  is  also  an  excellent  astringent ;  two  or  three  ounces 
being  thrown  up,  or  more  according  to  the  age  of  the  patient.  Mr. 
Curling  usually  prescribes  the  one  formula ;  Sir  B.  Brodie  preferred 
the  other.  Infusion  of  rhatany,  or  a  solution  of  tannic  acid,  may  also 
be  employed  with  advantage.  Any  injection  should  be  used  cold,  and 
allowed  to  remain  in  the  rectum  for  some  time,  which 
Fig.  938.  is  more  conveniently  done  at  bed-time.  Much  advan- 
tage will  often  be  gained  by  the  recumbent  position,  if 
possible,  whenever  the  bowels  act,  A  diseased  state  of 
the  prolapsed  mucous  membrane  must  be  managed  on 
ordinary  principles.  Thus,  an  ulcerated  surface  may  be 
brushed  with  a  solution  of  nitrate  of  silver. 

Operative  procedures  are  resorted  to  for  the  cure  of 
inveterate  prolapsus.  They  are  excision,  ligature,  and 
cauterization.  The  object  is  to  produce  such  an  amount 
of  contraction,  by  the  healing  of  a  wounded  surface, 
or  after  slight  sloughing  of  the  mucous  membrane,  as 
shall  effectually  and  permanently  brace  up  the  previously 
prolapsed  part. 

Excision,  as  first  proposed  by  the  late  Mr.  Hey,  of 
Leeds,  consisted  in  removing  only  the  loose  and  pendu- 
lous flaps  of  skin  around  the  anus  ;  but  Dupuytren's 
modification  consists  in  removing  also  portions  of  the 
5nucous  membrane.  This  procedure  is  certainly  requisite, 
when  the  prolapsus  is  large,  and  the  membrane  thick- 
ened. The  patient  lying  on  his  back  and  the  legs 
trussed  up  as  for  lithotomy,  a  fold  of  skin  and  mucous 
membrane,  at  the  side  of  the  anus,  and  more  or  less 
broad  according  to  the  laxity  of  the  part,  is  seized  with 
a  vulsellum,  or  with  Willcox's  forceps  (Fig.  938),  drawn 
a  little  forward,  and  excised  with  a  curved  pair  of 
scissors.  This  is  repeated  on  the  other  side,  thus  form- 
ing two  oval  wounds,  longitudinally  ;  and  sometimes  further  portions 
may  require  removal.     Any  bleeding  arterial  vessels  should  be  twisted 
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or  tied ;  lest  h^morrliage  occurring  after  the  operation,  bleeding  may 
take  place  into  the  bowel  and  escape  observation. 

Complete  excision  offered  the  only  prospect  of  cure,  in  a  case  of 
prolapsus  recti,  for  which  I  performed  this  operation.  The  duplicated 
mucous  membrane  had  become  irreducible  from  consolidation  and 
hypertrophy,  the  mass  having  thus  attained  the  size  of  a  large  orange. 
The  surface  was  of  leathery  consistence,  deeply  congested,  and  partly 
ulcerated  or  sloughy.  In  this  condition,  the  mucous  membrane  could 
not  have  recovered  its  healthy  character,  and  when  the  tumour  was 
partly  returned  by  forcible  pressure,  it  immediately  shot  out  again  to 
its  original  size.  After  its  removal,  the  sphincter  muscle,  much  relaxed, 
slowly  regained  its  contractile  power ;  but  sonle  faecal  incontinence 
remained.  I  would  urge  the  advantage  of  the  galvanic-wire  cautery, 
instead  of  the  knife  for  this  operation,  as  rendering  the  excision 
bloodless ;  and  in  transfixing  the  mass  with  stout  curved  needles,  to 
guide  the  wire,  care  should  be  taken  not  to  include  any  prolapsed 
portion  of  the  vagina  within  the  rectal  prolapsus,  by  introducing  the 
finger  into  that  passage  down  to  the  needles.  The  extirpation  of  pro- 
lapsus recti  was  formerly  practised ;  occasionally,  by  Dieffenbach, 
Copeland,  Chassaignac,  Brodie,  and  other  Surgeons  ;  but  the  operation 
had  rarely  if  ever  proved  successful,  and  was  abandoned. 

Ligature  was  originally  proposed  by  Mr.  Copeland.  It  is  especially 
adapted  for  a  condition  of  voluminous  and  lax  mucous  membrane — 
associated  with  internal  hsemorrhoids — but  unaccompanied  with  any 
or  much  participation  of  the  anal  integument.  The  operation  is  easily 
performed,  by  seizing  with  a  vulsellum  selected  portions  of  the  mucous 
membrane,  and  casting  a  whipcord  ligature  around  each ;  cutting  off 
the  ends  of  thread,  and  returning  the  whole  within  the  sphincter. 

Cauterization  is  usually  effected  by  means  of  strong  nitric  acid, 
and  this  method  of  treatment  was  much  advocated  by  Sir  B.  Brodie. 
It  has  since  been  employed  in  many  cases.  Mr.  Ashton  has  applied 
the  concentrated  acid  with  the  "  happiest  result,"  and  Mr.  H.  Smith 
has  found  it  act  like  a  "  charm."  There  can  be  no  doubt  about  the 
truth  of  these  representations,  qualified  as  they  are  by  specification  of 
the  appropriate  conditions  of  prolapsus.  l!^itric  acid  is  suitable  in  the 
same  condition  as  that  fitted  for  ligature ;  but  it  is  specially  applicable 
when  the  mucous  membrane  is  extremely  vascular, — of  an  arterial 
character  rather  than  venous,  with  a  velvety  appearance;  or,  again, 
when  the  surface  has  an  unhealthy,  ulcerated  appearance.  The  acid 
is  applied  by  means  of  a  glass  brush ;  care  being  taken  to  protect  the 
surrounding  parts  with  thick  oil  or  grease,  and  to  dab  away  any  excess 
of  acid  from  the  diseased  surface.  Stricture  of  the  rectum  has  been 
known  to  ensue  ;  this  result  having  occurred,  according  to  Mr.  Ailing- 
ham's  experience,  in  several  cases.  More  recently,  the  actual  cautery 
has  been  employed  for  the  cure  of  loose  prolapsus,  with  a  relaxed  state 
of  the  sphincters.  A  few  superficial  linear  streaks  are  made  in  the 
mucous  membrane  around  the  prolapsed  portion,  and  the  anus  is 
notched  more  deepl}'-  on  either  side,  with  the  hot  iron.  Then  the 
bowel  is  returned,  and  kept  up  with  a  bandage,  until  cicatrization 
may  prove  a  sufficient  support.  Some  successful  results  have  been 
obtained  by  this  mode  of  cauterization. 

The  occasional  co-existence  of  internal  hgemori'hoids  with  complete 
prolapsus  of  the  rectum,  requires  no  peculiar  treatment ;  for  the  piles 
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may  be  ligatured,  and  the  bowel  returned,  or  treated  by  one  or  other 
of  the  preceding  methods. 

Chloroform  may  be  administered  in  any  of  these  operations,  not 
only  for  its  anaesthetic  influence,  but  to  relax  the  incessant  action  of 
the  sphincter. 

Polypus  of  the  Rectuii. — Any  growth  springing  from  the  mucous 
membrane  of  the  rectum,  and  attached  by  a  narrow  and  elongated 
pedicle,  is  named  ?i  polypus  of  the  rectum.  The  tumour,  thus  charac- 
terized by  its  stalked  shape,  differs  in  structu.re  fi'om  simple  hyper- 
trophy of  the  mucous  membrane,  which  is  also  occasionally  peduncu- 
lated." 

Polypus-growth  yaries  in  structure  and  appearance,  forming  dif- 
ferent species,  which  hare  been  variously  named  by  authors  on  this 
subject.  They  may  be  described  as — (1)  the  vascular  polypus;  (2) 
the  villous,  an  extremely  vascular  growth  ;  (3)  the  lohulated,  also 
vascular,  and  semi-malignant ;  (4)  the  fibro-cellular  or  mucous  polypus  ; 
and  (5)  the  fibrous  polypus.  The  first  four  species  are  soft  in  con- 
sistence, and  the  vascular  forms  are  prone  to  bleed  ;  the  fifth  is  hard, 
and  comparatively  bloodless.  In  point  of  situation,  any  form  of  poly- 
pus springs  from  the  mucous  membrane  within  the 
Fig.  939.*  sphincter  ;  but  generally  at  the  lower  pai't  of  the 

rectum,  ranging  from  about  an  inch  to  three  inches 
fr'om  the  anus.  The  .size  varies  in  different  species ; 
the  ordinary  vascular  polypus  being  about  the  size 
of  a  pea  or  a  cherry,  the  villous  species  attaining 
to  that  of  an  orange  (Pig.  939).  This  form  of 
polypus  has  been  specially  described  by  Mr.  Quain. 
Polypus-growth  is  usually  single,  but  moi'e  than 
one  or  several  may  form.  The  period  of  life  varies, 
and  principally  in  relation  to  the  species  of  growth. 
Vascular  polypus  is  the  form  commonly  found  in 
children;  other  species  chiefly  in  adults, — a  villous 
polypus,  in  the  rectum  of  a  man  aged  seventy,  was 
not  detected  until  about  five  years  previously.  The 
specimen  is  preserved  in  the  Museum  of  St. 
George's  Hospital.  Generally  speaking,  polypus 
of  the  rectum  occurs  most  frequently  in  children, 
according  to  Sir  A.  Cooper's  experience  ;  in  adults, 
according  to  the  observations  of  Bushe  and  Syme.  I  believe  the  former 
estimate  to  be  more  nearly  connect. 

Symptoms. — The  general  symptoms  of  rectal  polypus  are  those 
referable  to  the  presence  of  a  foreign  body  in  the  rectum.  A  sense  of 
weight  aud  fulness,  with  tenesmus  and  mucous  discharge,  is  followed 
by  protrusion  of  the  gi'owth  when  an  evacuation  occurs,  and  spasmodic 
contraction  of  the  sphincter,  if  the  tumour  be  situated  in  the  anus 
or  is  attached  by  a  long  stalk  higher  up.     The  pain,  which  in  non- 

*  Eoy.  Coll.  Snrg.  ilns.,  1276.  Villous  cancer  of  the  rectum — the  bowel  being 
inverted.  The  filaments  are  from  a  line  to  half  an  inch  in  length,  and  the  sub- 
jacent mucous  membi-ane  appeared  healthy.  There  is  a  large  irregular  aperture, 
as  if  the  bowel  had  been  torn,  rather  than  ulcerated.  From  a  person  who  had  an 
artificial  anus  in  the  groin  for  ttirly  years  before  death.  This  had  resulted  from 
mortification  of  a  hei-niated  portion  of  the  sigmoid  flexure  of  the  colon ;  with,  at 
last,  complete  closure  of  the  intestine  below.     (W.  Lawrence.) 
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malignant  polypus  is  not  a  significant  symptom,  becomes  intense, — 
when  the  polypus  lies  or  falls  within  the  grasp  of  the  spliincter,  and 
perhaps  gets  ulcerated  from  repeated  protrusion.  As  a  growing  poly- 
pus enlarges,  diarrhoea,  flatulent  distension  of  the  bowels,  irritability 
of  the  bladder,  and  other  sympathetic  affections  supervene.  Obstruc- 
tion of  the  bowel  produces  variously  contorted  or  figured  f^ces,  and 
sometimes  leads  to  almost  complete  retention  of  the  faeces,  with  in- 
testinal distension.  This  result  happened  in  the  case  of  the  villous 
growth,  just  alluded  to. 

In  addition  to  these  symptoms  of  mecbanical  origin,  hgemorrbage, 
recurring  from  time  to  time,  is  characteristic  of  the  vascular  forms  of 
polypus,  as  distinguished  from  those  which  bleed  less  readily.  Mahg- 
nant  vascular  polypus  is  attended,  moreover,  with  cei-tain  peculiar 
symptoms  :  pain,  lancinating  and  extending  up  the  sacrum  and  down 
the  thighs,  amounting  to  scalding  agony  when  a  motion  passes ; 
copious  bloody,  fetid,  purulent  discharge,  as  ulceration  supervenes  ; 
and  the  sallow  cachectic  emaciation  of  advanced  cancerous  disease. 

Examination  of  the  polypus-growth  will  determine  the  particular 
species  ;  and  this  can  be  accomplished,  either  by  injection  of  warm 
water,  causing  the  tumour  to  protrude  with  the  evacuation,  or  by 
examination  in  situ  with  the  anal  speculum. 

Sometimes,  hgemorrhoids  are  associated  with  rectal  polypus  ;  or,  in 
consequence  of  prolonged  irritation  and  repeated  straining,  fissure  may 
supervene,  or  abscess  and  fistula  in  ano.  Occasionally,  a  slender- 
stalked  polypus  gives  way  during  an  action  of  the  bowels,  and  thus 
a  natural  cure  has  been  effected. 

Treatment. — Removal  of  the  gTowth  offers  the  only  prospect  of 
cure.  Ligature  is  preferable  to  excision,  particularly  as  regards  the 
vascular  forms  of  polypus.  Sir  A.  Cooper  and  Mr.  Syme  agree  in  the 
advisability  of  this  method  of  removal.  The  bowels  having  been  acted 
on  as  far  as  possible,  to  prevent  the  necessity  of  any  relief  for  some 
days  after  operation,  the  tumour  is  made  to  protrude  as  for  examina- 
tion, when  it  must  be  seized  with  a  vulsellum  and  drawn  down,  until 
its  peduncle  is  fairly  seen  ;  a  ligature  is  then  applied  around  its  origin, 
and  the  stalk  cut  off  beyond  by  a  pair  of  scissors,  observing  not  to  cut 
too  closely  lest  the  ligature  should  afterwards  slip  off.  A  broad-stalked 
polypus  had  better  be  transfixed  at  its  base,  by  a  needle  carrying  a 
double  ligature ;  each  portion  is  then  tied.  When  situated  high  up 
the  bowel,  and  ont  of  reach  with  the  fingers,  the  ligature  must  be 
passed  by  means  of  a  double  cannula,  or  through  a  gum-elastic 
catheter,  as  in  ligaturing  polypus  of  the  uterus. 

Stricture  of  the  Rectum. ^;S^^r^^ci^^^raZ  Conditions. — The  rectum, 
like  other  mucous  canals,  is  subject  to  contraction  or  narrowing  of  its 
calibre.  This  state  may  result  from  either  of  two  conditions, — simple 
fibrous  thickening,  or  cancerous  thickening,  of  the  coats  of  the  bowel. 
These  two  conditions  of  stricture  differ  widely  in  their  nature,  symp- 
toms, and  treatment. 

(1.)  Fibrous  Stricture. — This  condition  of  stricture  presents  a 
prominent  ring  within  the  cavity  of  the  rectum,  entirely  or  partially 
surrounding  the  cavity  of  the  bowel.  It  consists  apparently  of  a 
fold  of  thickened  mucous  membrane,  but  principally  of  fibrous  con- 
densation of  the  submucous  cellular  tissue ;  occasionally,  there  is  co- 
existing hypertrophy  of  the  muscular  coat ;  rarely  any  change  in  the 
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Fig.  9-10.* 


peritoneal  investment,  whicli  generally  retains  its  healthy  structure. 
The  structural  alteration  is  sometimes  limited  in  extent,  presenting  an 
annular  stricture  (Fig.  940)  ;  more  often,  the  induration  extends  from 
half  an  inch  to  two  or  more  in  length,  reaching  perhaps  to  three  or 
four  inches,  or  even  nearly  the  entire  length 
of  the  rectum.  If  the  thickening  is  greater 
on  one  side  of  the  bowel  than  the  other,  the 
passage  assumes  an  irregular  winding  shape. 
In  rare  cases,  the  contraction  [of  the  canal 
seems  due  to  muscular  action,  no  structural 
change  having  been  discovered  in  the  coats  of 
the  rectum  ;  and  also  rarely,  it  is  owang  to  the 
formation  of  fibrous  bauds  across  the  cavity 
of  the  bowel,  the  wall  of  the  gut  remaining 
unaffected.  Specimens  of  both  these  conditions 
of  sti'icture  exist,  the  one  in  the  Museum  of 
St.  Bartholomew's  Hospital,  the  other  in  King's 
College  Museum.  The  situation  of  fibrous 
stricture  is  commonly  at  the  lower  part  of  the 
rectum,  from  an  inch  and  a  half  to  two  inches 
from  the  anus,  and  easily  within  reach  of  the 
finger ;  next  in  order  of  frequency,  at  two  to 
three  inches  from  the  anus ;  then  at  fonr  or 
five  inches  ;  and  sometimes  at  the  junction  of 
the  bowel  w^ith  the  sigmoid  flexure  of  the  colon. 
Very  rarely,  two  distinct  strictures  have  been 
met  with  ;  two  such  cases  were  seen  by  Mr. 
Curling,  one  of  which  originated  in  dj^sentery. 
Above  the  seat  of  stricture,  the  rectum  is  usually 
dilated,  and  thickened  just  above  the  part 
diseased.  This  thickening  is  owing  to  hypertrophy  of  the  muscular 
coat,  in  consequence  of  the  increased  functional  action  of  the  bowel  at 
this  point  to  overcome  the  obstruction.  The  mucous  membrane,  above 
the  stricture,  is  seldom  healthy;  being  either  unduly  vascular,  or 
ulcerated  and  pus-discharging.  Ulcerated  apertures  may  at  length 
lead  downwards  along  fistulous  passages  which  open  externally  near 
the  anus,  or  in  the  front  of  the  perineum,  or  behind,  as  far  off  as  the 
buttock.  Sometimes,  a  fistulous  communication  forms  between  the 
rectum  and  the  vagina  or  the  urethra,  or  between  the  bowel  and  the 
cavity  of  the  peritonevim.  Beloio  the  stricture,  the  coats  of  the  bowel 
are  less  changed  ;  but  there  is  fr-equently  diffuse  ulceration  of  the 
mucous  membrane,  perhaps  hemorrhoids,  or  a  complete  fistula  in  ano. 
Symptoms. — Stricture  of  the  rectum  commences  insidiously.  The 
earliest  symptom  is  that  of  some  mechanical  obstruction  to  the  passage 
of  the  ffeces  in  the  act  of  deftecation.  Hence,  frequent  constipation 
ensues,  with  straining  efforts  at  stool.  This  difficulty  may  be  readily 
overcome  by  a  solvent  pui-gative,  and  the  nature  of  the  case  remain 
unsuspected.  At  length  some  pain  is  experienced,  especially  in  the 
act  of  evacuation,  owing  to  an  inflamed  state  of  the  mucous  membrane, 
from  repeated  pressure  of  the  f«ces  in  passing  through  the  strictured 
part.    And  the  motions  become  more  scanty,  narrowed  or  figured,  and 

*  St.  Thomas's  Hospital  Mus.,  Q.  151*.     Simple  stricture  of  the  rectum;  with 
dilatation  of  the  bowel  above,  and  contraction  or  narrowing  of  the  passage  below. 
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often  voided  in  small  lumps.  Faecal  and  flatulent  accumulations  above 
the  stricture  give  rise  to  abdominal  distension;  while  an  irregular,  fecu- 
lent, and  mucous  diarrhoea  occasionally  reheves  the  otherwise  habitual 
tendency  to  constipation.  In  the  ulcerative  condition,  scalding  pain, 
and  bloody,  slimy,  mucous  or  purulent  discharge,  are  superadded  to 
the  symptoms  of  obstruction.  Examination  per  rectum  will  affirm  or 
negative  the  presence  of  stiicture.  On  introducing  the  forefinger 
into  the  rectum,  the  stricture  can  generally  be  felt ;  when  its  nature 
— whether  fibrous  or  malignant — perhaps  the  deg'ree  of  contraction, 
and  its  extent,  may  also  be  determined.  If  situated  beyond  the  reach 
of  the  finger,  the  introduction  of  an  oiled  wax  or  gum-elastic  bougie 
may  possibly  enable  the  Surgeon  to  ascertain  the  presence  of  a  stric- 
ture, but  not  its  nature  ;  also  its  height  from  the  anus,  the  degree  and 
extent  of  contraction, — by  observing  the  relative  length,  the  size,  and 
obstructed  portion  of  the  bougie.  In  using  the  instrument,  all  these 
particulars  must  be  gained  very  cautiously;  the  curve  of  the  rectum 
from  before  backwards,  and  its  inclination  to  the  left  high  up,  being 
duly  remembered ;  also  the  promontory  of  the  sacram,  against  which 
the  point  of  the  bougie  is  apt  to  impinge ;  and  the  presence  of  the 
natural  folds  of  mucous  membrane  which  may  intercept  its  progress. 
Unless  these  circumstances  be  observed,  as  to  the  course  and  interior 
of  the  canal,  some  degree  of  obstruction  might  convey  the  impression 
of  stricture.  Indiscriminate  pressux'e  might  then  rupture  the  mucous 
membrane  and  open  the  peritoneal  cavity  ;  the  point  of  the  instrument 
seeming  to  pass,  really  turns  downwards  into  the  rectum.  When  the 
obstruction  is  jjartly  due  to  spasmodic  action,  it  yields  more  readily 
under  the  influence  of  chloroform. 

The  nature  of  any  fistulous  communications  will  be  recognized  by 
the  escape  of  feculent  matter  and  flatus  through  the  vagina,  or  the 
urethra.  In  proportion  as  any  such  vent  is  free,  instead  of  the  dis- 
charge passing  through  the  ulcerated  bowel,  so  does  the  pain  abate,  or 
perhaps  cease  entirely, — the  patient  then  having  a  painless  rectal 
stricture,  with  an  ulcerated  patch  tending  to  heal,  and  the  fistulous 
opening  forming  a  natural  substitute  anus. 

In  the  diagnosis  of  stricture  of  the  rectum,  sources  of  compression 
external  to  the  bowel,  from  diseases  of  the  adjoining  viscera,  must  not 
be  overlooked,  as  conditions  to  which  the  symptoms  may  be  referable. 
Such  are  enlargement  or  tumour  of  the  prostate,  retroversion  or 
backward  flexion  of  the  uterus,  or  an  ovarian  tumour. 

The  causes  of  fibrous  stricture  relate  to  its  pathological  origin.  It 
proceeds  from  chronic  inflammation  of  the  raucous  membrane  and  sub- 
mucous cellular  tissue  ;  resulting  in  fibrous  deposit,  especially  affecting' 
the  latter  texture.  Ulceration  or  abrasion  of  the  mucous  membrane, 
resulting  in  contraction,  may  also  produce  stricture.  The  exciting 
causes  are  necessarily  various  ;  any  source  of  irritation,  as  the  im- 
paction or  passage  of  hardened  faeces,  foreign  bodies,  as  fish-bones, 
etc. ;  or  the  straining  efforts  in  forcible  defsecation.  Syphilis  has  un- 
doubtedly been  known  to  produce  stricture  of  the  rectum,  either  as  a 
primary  or  secondary  affection.  In  women,  difficult  parturition  or  the 
unskilful  use  of  instruments  for  delivery  may  induce  inflammation. 
Of  twenty-eight  cases  of  strictiire  of  the  rectum  which  came  under 
Mr.  Curling's  observation,  twenty  were  women ;  and  in  nine  of  them 
the  stricture  commenced  after  laboui',  some  of  which  were  distinctly 
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attributed  to  an  injury  at  tlie  time.  The  greater  liability  of  females  to 
this  disease  accords  also  with  the  expei-ience  of  Mr.  Copeland  and  of 
Dr.  Bushe.  It  occurs  also  far  more  frequently  in  adults  than  ia 
children.  An  external  injury  to  the  part  has  occasionally  been  the 
cause,  as  a  severe  kick  in  the  fundament. 

The  course  of  this  rectal  stx-icture  is  always  slow,  and  the  patient 
may  live  on  through  many  yeai's  of  unrelieved  inconvenience  and 
suffering,  but  the  general  health  gradually  failing,  he  succumbs  to 
hectic  exhaustion.  Sometimes  this  progTessively  fatal  termination  is 
anticipated  by  a  sudden  attack  of  complete  obstnaction,  from  the  accu- 
mulation of  impacted  fiieces  above  the  stricture,  attended  with  vomit- 
ing, and  other  symptoms,  as  if  from  strangulated  hernia  or  intussus- 
ception. Another  accidental  mode  of  death  sometimes  happens  by  a 
fistulous  perforation  of  the  peritoneum,  with  the  escape  of  feculent 
matter,  giving  rise  to  sudden  and  most  acute  peritonitis. 

Treatment. — The  principle  of  treatment  is  mechanical  dilatation  of 
the  stricture.  Considerable  judgment  will  be  requisite  in  carrying  out 
this  treatment.  Besides  attention  to  the  natural  course  and  character 
of  the  canal  and  the  nature  of  the  stricture,  two  additional  rules  should 
always  be  observed  in  using  dilatation, — namely,  never  to  make  any 
forcible  effort,  and  never  to  cause  pain,  nor  the  risk  of  Inemorrhage, 
which  might  be  perilous.  The  instrument  used  should  always  pass 
with  ease. 

When  situated  loio  down, — generally  within  reach  of  the  finger, 
dilatation  can  be  effected  with  tolerable 
facility,  by  the  introduction  of  a  proper- sized 
gum-elastic  bougie  (Fig.  941) ,  or  compressed 
sponge-tent.  Either  form  of  dilator  must 
be  allowed  to  remain  in  the  stricture  ;  the 
bougie  for  ten  or  fifteen  minutes,  the  tent 
may  remain  for  twelve  or  twenty-four 
hours.  Dilatation  must  be  renewed  every 
two  or  three  days,  and  with  instruments  of 
progressively  increasing  size.  Tent-dilata- 
tion is,  however,  the  most  effectual,  owing 
to  the  swelling  character  of  the  compressed 
sponge.  A  very  tight  annular  or  almost 
membranous  stricture  may  be  advantage- 
ously notched  with  a  protected  bistoury, — 
my  "  concealed  fistula-knife  "  being  service- 
able for  this  pui-pose.  The  posterior  aspect 
of  the  canal  is  the  safest  for  a  slight  incision, 
not  to  endanger  the  peritoneum.  Dilatation 
can  then  be  accomplished  by  widening  the 
seat  of  contraction  with  the  forefinger  of 
each  hand,  introduced  into  the  bowel ;  and 
maintained  by  a  bougie  or  tent.  Various 
other  dilating  instruments  have  been  de- 
vised, by  Weiss,  Bushe,  Arnott,  Sir  C.  Bell,  Charriere  of  Paris,  ISTelaton, 
Bermond,  Todd,  Costallat,  and  Coxeter ;  all  of  them  are  ingenious, 
yet  not  so  efficient  as  the  iDougie.  This  simple  operation  of  dividing 
a  fibrous  stricture  of  the  rectum,  is  not  always  free  from  danger. 
Care  having  been  taken  not  to  incise  the  stricture  too  deeply,  lest  an 
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hemorrhoidal  artery  be  wounded,  there  may  be  no  haemorrhage  at  the 
time,  or  afterwards.  Secondary  haemorrhage  may  be  suspected  when 
the  patient  becomes  faint,  in  the  coarse  of  perhaps  a  few  hours,  yet 
without  any  external  loss  of  blood.  On  passing  the  finger  up  the 
rectum,  large  clots  of  blood  may  be  turned  out.  The  rectum  must 
then  be  plugged,  as  when  hemorrhage  occurs  after  the  operation  of 
ligaturing  internal  haemorrhoids.  But  without  any  loss  of  blood,  I 
have  known  a  patient  to  sink  from  no  apparent  cause,  death  ensuing 
from  what  may  be  termed  abdominal  collapse.  Almost  immediately 
after  notching*  the  stricture,  she  complained  of  pain  in  the  abdomen, 
with  nausea,  the  pulse  became  feeble  and  intermittent,  and  death 
occurred  in  forty-eight  hours.  There  was  no  blood  in  the  rectum ; 
but  a  post-mortem  examination  of  the  internal  organs  could  not  be 
obtained. 

If  the  stricture  be  situated  high  top,  the  same  treatment  may  be 
adopted,  but  with  very  great  caution.  A  wax  or  a  very  flexible  gum- 
elastic  bougie  should  be  used.  Pain  or  spasm  following  the  use  of 
instruments  admits  of  relief  by  the  occasional  introduction  of  opiate 
suppositories.  Constipation  often  remains,  even  after  dilatation  of  the 
stricture  :  but  as  the  result  of  loss  of  power  in  the  distended  bowel 
above  the  seat  of  obstruction,  the  action  of  the  bowel  will  perhaps  be 
restored  by  tonics,  and  oleaginous  enemata  ;  or  it  may  be  preferable  to 
administer  castor  oil  in  small  doses  daily,  or  a  lenitive  electuary  of 
senna  and  sulphur,  thus  to  obtain  a  regular  soft  evacuation.  Cod-liver 
oil  seems  to  be  laxative  as  well  as  nutritious  ;  and  in  any  case,  the  diet 
should  be  carefully  regulated,  to  avoid  any  accumulation  of  hard,  in- 
digestible food.  But,  however  temporarily  successful  dilatation  may 
prove,  a  permanent  cure  is  seldom  if  ever  effected.  Dupuytren, 
Bushe,  and  Dr.  Colles,  of  Dublin,  emphatically  concur  in  the  same 
opinion ;  Mr.  Curling  takes  a  more  favourable  view  of  this  plan  of 
treatment.  Undoubtedly  much  will  depend  on  having  to  deal  with 
fibrous  stricture  in  an  early  stage  of  its  formation,  and  in  prolonging 
the  course  of  dilatation  for  some  weeks  or  months  after  apparent  cure. 

Palliative  treatment  affords  relief  to  the  pain,  -with  perhaps  spasm, 
and  discharge.  Rest,  in  the  recumbent  position,  is  thus  most  advan- 
tageous. Nitrate  of  silver,  in  the  proportion  of  five  grains  to  the 
ounce  of  distilled  water,  or  the  mild  citrine  ointment,  may  be  applied 
to  the  diseased  mucous  membrane  within  the  stricture,  by  means  of  a 
camel's-hair  brush  passed  through  an  anal  speculum.  As  a  sedative, 
Mr.  Allingham  has  seen  great  benefit  derived  from  an  ointment  con- 
sisting of  the  subnitrate  of  bismuth,  ^ii- ;  calomel,  3ii. ;  morphia,  grs.  iii. ; 
with  glycerine,  5ii-)  ^^^d  vaseline,  ji.  Hasmorrhage  may  be  restrained 
by  cold  water,  solution  of  alum,  or  other  styptic  injection,  administered 
through  a  long  tube.  Plugging  the  rectum  will  be  necessary,  in  the 
event  of  any  serious  or  persistent  haemorrhage,  such  as  would  be 
consequent  on  forcible  dilatation.  Faecal  accumulations,  above  the 
stricture, — sometimes  forming  a  considerable  mass,  require  to  be  re- 
moved. This  may  be  accomplished  by  tepid  injections  oi  soap  and 
water,  taking*  care  to  pass  the  flexible  catheter  or  other  tube  through 
the  stricture,  in  order  to  soften  the  scybalae,  and  then  wash  out  the 
dilated  portion  of  gut. 

Ajuj  fistulous  passages  which  may  have  formed  in  connection  with 
the   dilated   portion   of   gut  above  the  stricture  will,   of   coui'se,   be 
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incurable,  unless  the  contraction  on  which  they  depend  can  itself  be 
overcome.  In  such  cases  of  complicated  rectal  stricttire,  the  operation 
of  linear  rectotomy  will  be  appropriate.  This  procedure — the  revival 
of  an  old  operation — has  been  advocated  by  Verneuil.  It  consists  in 
completely  dividing  the  stricture — in  its  length  and  depth,  including 
the  anal  portion  of  bowel  down  to  the  coccyx.  This  is  effected  by 
a  posterior  median  incision,  the  patient  being  placed  in  the  lithotomy 
position.  A  long-bladed  knife,  under  cover  of  the  finger,  is  passed  up 
the  bowel  to  above  the  stricture ;  then,  turning  edge  backwards,  the 
stricture  is  fairly  divided,  and  the  anus  laid  open.  The  vent  thus 
given  to  discharge,  is  sometimes  followed  by  almost  immediate  im- 
provement of  the  general  health,  Avith  closure  of  the  fistulous  channels, 
and  cicatrization  of  the  w'ound  without  the  return  of  stricture. 

In  this  operatio'n,  the  ecraseur  or  the  galvanic  wire-cautery  has 
been  used  to  divide  the  terminal  portion  of  bowel,  w^hich  is  looped 
by  puncture  fi'om  within,  at  the  coccyx.  But  the  haemorrhage,  even 
when  free,  is  sufl&ciently  under  control  low  do^vu,  to  render  this  pre- 
caution unnecessary ;  and  higher  up,  in  the  seat  of  stricture,  bleeding 
must  be  stopped  by  plugging.  The  operation  is,  of  course,  inadmissible 
when  the  stricture  is  so  high  as  to  endanger  the  peritoneum. 

In  extreme  cases,  of  almost  complete  obstruc- 
tion, Amussat's  operation  of  colotomy  must  be 
resorted  to. 

(2.)  Cancerous  Strichvre.- — The  coats  of  the 
rectum  are  liable  to  the  formation  of  every 
species  of  cancer — scirrhous,  encephaloid,  colloid, 
and  epithelial ;  resulting  severally  in  stricture 
of  the  bowel.  Any  such  growth  forming  external 
to  the  rectum  may  so  press  upon  and  implicate 
the  bowel,  as  to  have  the  same  effect.  The 
disease  is  usually  situated  at  the  lower  part  of 
the  rectum,  within  three  inches  from  the  anus 
(Fig.  942),  and  rarely  begins  at,  or  tends  to  in- 
volve, the  anus  ;  less  fi^equently  than  in  the 
rectum,  it  occurs  at  the  junction  of  the  sigmoid 
flexure  of  the  colon  ;  but  any  portion  of  the  bowel 
may  be  affected,  and  to  a  variable  extent ;  so  that 
when  the  stricture  is  seated  quite  low  down,  the 
finger  may  pass  through  the  contracted  part  or 
not  reach  its  upper  border.  In  some  cases,  the 
cancer-gTowth  is  limited  to  part  of  the  circum- 
ference of  the  gut ;  thus  causing  more  or  less 
obstruction  in  the  passage,  but  no  actual  stricture. 

Symptoms. — Commencing  insidiously,  the  early  or  mechanical 
symptoms  of  obstruction  are  similar  to  those  arising  from  fibrous 
strictui-e.  But  the  excruciating  pain,  its  lancinating  character,  dart- 
ing up  the  sacrum  and  extending  down  the  limbs,  the  aggravated 
intensity  of  the  pain,  as  of  molten  lead,  when  the  faeces  pass,  and 
especially  when  ulceration  has  supervened,  with  the  increased  tendency 
to  haemorrhage,  and  copious,  fetid,  purulent  discharge; — these  symp- 

*  Eoy.  Coll.  Surg.  Mus.,  1266a.  Scirrhous  cancer  of  the  rectum, — section  of  the 
bowel,  shomng  great  thickening  of  its  coats,  and  stricture  of  the  canal.  (Professor 
Partridge.) 
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toms  are  more  or  less  diagnostic  of  cancerotis  stricture.  Subsequently, 
tlie  peculiar  cacliectic  appearance  and  emaciation  are  distinctive  consti- 
tutional symptoms.  Examination  per  rectum  will  probably  determine 
the  diagnosis.  If  the  disease  be  situated  as  usual — low  down — on 
introducing  the  finger  into  the  bowel,  considerable  thickening  of  the 
bowel  and  narrowing  of  the  passage  are  felt ;  but  the  consistence  of 
this  diseased  portion  of  the  bowel  differs  widely ;  the  resistance  being 
that  of  cartilaginous  induration — in  scirrhous  stricture ;  and  resembling 
a  soft  cushion — in  encephaloid  or  other  soft  cancerous  stricture.  If  the 
finger  can  be  insinuated  into  the  stricture,  an  irregular  nodulated  sur- 
face is  felt,  and  which  is  more  extensive  than  usual  in  fibrous  stricture, 
so  that  the  whole  extent  upwards  of  the  diseased  portion  of  bowel 
cannot  perhaps  be  ascertained.  Sometimes  nodules,  hard  or  soft,  are 
found,  round  about  the  seat  of  stricture.  In  some  cases  also  the 
bowel  is  not  contracted,  for  the  cancer-growth  may  be  restricted  to  a 
portion  of  the  intestinal  wall,^altliough.  eventually  perhaps  involving 
the  whole  circumference.  In  all  cases,  having  finished  the  rectal 
exploration,  on  withdrawing  the  finger,  it  is  covered  with  blood  and 
pus.  Fistulous  communications  form  between  the  bowel  and  adjoining 
parts, — the  vagina,  bladder,  or  urethra,  which  also  became  implicated. 
Feculent  matter  being  discharged  through  any  such  fistulous  passage, 
at  once  indicates  its  connection  with  the  bowel,  above  the  seat  of  con- 
traction ;  but  the  relief  of  pain  by  this  diversion  of  the  alvine  evacua- 
tions, is  less  marked  in  cancerous  stricture,  which  is  itself  so  inherently 
painful.  The  lymphatic  glands  in  the  neighbourhood  of  the  rectum 
become  enlarged,  and  secondary  cancer  may  be  speedily  developed  in 
otber  internal  parts, — tbe  lumbar  glands,  peritoneum,  or  liver.  Death, 
results  from  fsecal  obstruction,  or  from  these  complications  ;  the  disease 
running  its  natural  course  usually  in  about  two  years. 

The  liability  to  cancer  of  the  rectum  varies  with  the  period  of  life, 
•and  sex.  It  occurs  generally  in  middle  life,  and  women  are  said  to  be 
■more  subject  than  men.  This  latter  predisposition  seems  doubtful. 
Of  twenty-one  cases  noted  by  Mr.  Curling,  seventeen  were  males,  and 
only  four  females.  Again,  of  eleven  cases  noted  by  Mr.  Baker  in  the 
Med.-Chir.  Trans.,  vol.  xlv.,  eight  were  males,  and  only  three  females. 
Of  thirty-five  cases  at  St.  Mark's  Hospital,  as  recorded  by  Mr.  Carter, 
nineteen  were  men,  and  sixteen  women.  Hereditary  predisposition 
can  rarely  be  traced. 

Treatment. — Palliative  measures  consist  chiefly  in  a  light  nourish- 
ing diet  and  a  tonic  course  of  treatment ;  with  regulation  of  the  bowels 
and  solution  of  the  fteces  by  castor  oil  or  other  mild  aperients ;  and 
opiates  administered  internally,  and  per  anum  by  injection  or  supposi- 
tory, or  by  the  hypodermic  method,  to  assuage  pain.  Chloroform 
applied  locally  to  the  anus  by  means  of  a  piece  of  lint  covered  with 
oiled  silk,  or  inhaled  as  usual,  has  given  marked  ease,  although  not 
pushed  to  the  extent  of  insensibility ;  and  its  anaesthetic  influence 
may  be  had  recourse  to  daily,  if  necessary. 

The  introduction  of  any  instruments  is  always  hazardous.  Bougies 
and  tents  must  not  be  thought  of.  Feculent  accumulations  above  the 
stricture  may  sometimes  be  reduced  by  passing  a  long  tube  through 
the  strictiTre,  and  then  giving  an  injection  of  warm  water.  But  this 
proceeding  must  be  conducted  with  the  utmost  caution. 

Excision  of  the  cancerous  mass  was  proposed   and  practised  by 
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Faget  (1739),  but  revived  in  1828  by  Lisfranc;  and  afterwards  per- 
formed by  Dieffenbacli.  More  recently,  the  operation  has  been  tried 
in  this  country.  The  intestinal  canal  having  been  well  cleared  by  an 
oleaginous  or  other  aperient,  and  the  rectum  emptied  by  an  injection 
on  the  day  of  operation,  the  patient,  when  under  the  influence  of 
chloroform,  is  placed  in  the  lithotomy  position  ;  then,  a  median 
incision  is  made  from  the  posterior  commissure  of  the  anus  backwards 
to  the  tip  of  the  coccyx, — so  as  more  readily  to  gain  access  to  the 
bowel ;  steadying  the  part  with  the  left  hand,  the  scalpel  is  carried 
fi'oni  this  incision  forward  around  the  anus,  on  either  side,  to  the 
middle  line  in  front — thus  forming  two  crescentic  incisions  enclosing 
the  bowel,  and  observing  to  include  so  mncli  of  the  anal  integument 
as  shall  make  the  excision  clear  of  the  disease.  The  bowel  is  dis- 
sected out  of  the  ischio- rectal  fossa  on  either  side,  and  also  detached 
behind ;  then,  pulling  the  mass  vrell  dowm,  it  should  be  cautiously 
separated  in  front,  turning  the  edge  of  the  knife  towards  the  bowel, 
not  to  wound  the  prostatic  urethra  and  neck  of  the  bladder.  I  here 
use  the  handle  of  the  scalpel,  rather  than  cut  -too  freely  ;  and  it  may 
be  a  safe  precaution  to  introduce  a  full-sized  catheter  into  the  bladder, 
thus  to  define  the  urethra.  When  the  whole  of  the  diseased  bowel 
has  been  reached,  the  loop  of  an  ecraseur — wire  or  chain — is  passed 
above,  and  the  instrument  worked  slowly  in  completing  the  excision 
through  the  gut.  Any  haemorrhage  from  tbe  cut  end  of  the  bowel 
may  be  partly  arterial,  some  middle  hgemorrhoidal  branch  bleeding, 
but  is  chiefly  venous ;  and  both  will  be  stopped  by  touches  with 
Paquelin's  cautery.  After  this  operation,  no  dressings  are  requii-ed, 
and  free  drainage  is  maintained  by  the  dependent  position  of  the  part. 
Thorough  cleansing,  by  syringing  morning  and  evening,  prevents 
the  collection  of  discbarge,  and  the  large  wound  gi-anulates  from 
within,  leaving  the  excised  end  of  the  rectum  above,  as  a  new  anus. 
No  attempt  should  be  made  to  bring  the  bowel  down  to  tbe  former 
situation  of  the  anus,  either  in  completing  the  operation  or  by  a  sub- 
sequent connection  of  the  integument ;  any  such  procedure  will  prove 
aboi-tive. 

The  conditions  favourable  for  the  success  of  this  operation  relate 
to  the  extent  of  the  disease,  and  the  implication  of  adjoining  parts  by 
cancerous  adhesions  and  infiltration.  The  disease  should  not  extend 
too  high  up  the  bowel, — beyond  the  reach  of  excision  without  opening 
the  peritoneum, — not  further,  therefore,  than  four  inches,  and  less 
than  that  distance  on  the  anterior  wall  of  the  bowel  in  relation  to  the 
bladder;  and  the  diseased  mass  should  be  movable  up  and  down,  and 
from  side  to  side, — when  examined  ;in  tbe  perinseum,  or  explored 
within  the  rectum.  Of  course,  any  evidence  of  secondary  cancer- 
formation,  as  in  the  liver,  would  at  once  forbid  operative  interference, 

Sufificiently  satisfactory  results  have  been  obtained  to  justify  the 
conditional  recourse  to  excision  of  rectal  cancer,  for  the  temporary 
relief  of  suffering  and  the  prolongation  of  life.  The  operation  itself 
is  not  specially  dangerous.  In  Mr,  Cripps's  collection  of  fifty-three 
cases,  forty-four  recovered,  and  nine  died,  showing  a  mortality  of 
seventeen  per  cent.  His  own  experience  in  thirteen  eases  gave  a 
similar  proportion,- — two  deaths.  I  have  performed  the  operation 
three  times,  the  patients  recovering.  Peritonitis  is  the  usual  cause 
of  death  ;  pvfemic  infection  being  rare.      The  return  of  the  disease  is 
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Fig.  943.t 


perliaps  invariable ;  but  in  twenty-five  cases  Mr.  Cripps  states  that 
recurrence  bad  not  taken  place  in  eleven  instances,  after  intervals 
varying  from  a  few  months  to  some  years  ;  altboagli  in  the  remaining 
fourteen  patients,  the  disease  returned  after  from  four  months  to 
three  years.* 

C'olotoniy,  in  the  left  loin,  seems  a  far  more  surgical  resource,  both 
as  a  means  of  relieving  misery  connected  with  the  rectum  and  of  pro- 
longing life.  It  may  be  resorted  to  when  excision  is  impracticable ; 
the  whole  of  the  cancerous  portion  of  bowel  not  being  within  reach  of 
removal.  This  operation  was  originally  advocated  by  Mr.  Curling, 
on  the  physiological  principle  that  by  discharging  the  fasces,  without 
allowing  any  passage  through  the  rectal  stricture,  the  part  affected 
will  thus  be  set  at  rest.  He  administers  an  injection  to  somewhat 
distend  the  colon,  in  order  to  secure  it  more  readily  when  reached  by 
the  lumbar  incision.  The  results  of  operation  have  been  encouraging, — 
both  for  the  relief  of  the  excruciating  pain  during  evacuation  and  the 
other  rectal  symptoms,  and  in  the  duration  of  life. 

Rectal    Fistula. — Fistulous  communications  are  liable  to    form 
between   the  rectum    and   adjoining   organs: 
the  bladder,  as  Recto-vesical  Fistula,  in  the 
male  ;  and  the  vagina,  as  Recto-vaginal  Fistula, 
in  the  female. 

(1.)  Recto-vesical  Fistula  is  not  often  met 
with.  It  may  result  from  disease,  forming'  an 
ulcerative  communication  between  the  rectum 
and  bladder,  as  in  cancer  of  the  gat  (Fig. 
943)  ;  or  be  of  traumatic  origin,  as  from  a 
wound  of  the  bowel  in  the  operation  of 
lithotomy. 

Signs. — The  escape  and  discharge  of  the 
contents  of  either  org-an — of  urine  per  anum, 
and  of  feculent  matter  and  flatus  ^e?*  urethram 
— at  once  proclaims  the  nature  of  the  lesion  ; 
while  digital  or  ocular  examination  through  a 
double-bladed  anal  speculum,  will  plainly  de- 
tect the  situation  and  size  of  the  fistulous 
opening.  When  resulting  from  disease,  the 
cancerous  or  simple  nature  of  the  fistula  can 
thus    also    be   readily   discovered.      Constant 

irritation,  excoriation,  and  offensive  odour  accompany  the  discbarge 
of  urine  and  feculent  matter ;  the  patient  leading  a  life  of  seclusion 
and  misery. 

Treatment. — The  object  is  to  close  the  fistulous  opening ;  but  the 
surgical  procedure  appropriate  for  this  purpose  must  depend  on  the 
cause  and  extent  of  the  opening.  Cancerous  fistula  is  incur-able  ;  and 
all  that  can  be  done  is  to  palliate  the  patient's  suffering,  by  opiate  and 

*  "  Cancer  of  the  Rectum."     1880. 

t  Eoy.  Coll.  Surg.  Mus.,  1269.  Recto-vesical  fistula,  from  cancerous  nlceration. 
The  ulcer  of  the  rectum  is  deep  and  irregular,  and  extends  from  the  level  of  the 
prostate  gland  for  nearly  three  inches  upwards ;  a  soft,  flat  tumour,  about  two 
inches  long,  projects  around  the  vesical  apertm-e,  just  above  the  ureters.  There 
was  another  such  tumour,  of  smaller  size,  higher  up  on  the  wall  of  the  bladder.  All 
the  tissues  around  the  rectum  were  indurated  and  contracted.     (Hunterian.) 
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detergent  injections,  with  constitutional  support.  Colotomy,  in  the 
iliac  or  the  lumbar  region,  is  the  only  operative  procedure  which  holds 
out  the  hope  of  relief.  Traumatic  fistula,  if  recent,  and  of  small  size, 
may  pei'haps  he  induced  to  contract  and  close,  by  introducing  a  pencil 
of  niti-ate  of  silver  occasionally,  or  by  means  of  the  actual  cautery, — 
a  red-hot  wire,  or  platinum  wire  heated  by  the  galvanic  current,  as 
devised  by  Mr.  Marshall ;  an  anal  speculum  being  used  to  protect  the 
bowel,  and  effect  the  cauterization  exactly  within  the  fistulous  opening. 
An  old,  callous  fistula,  and  of  larger  size,  cannot  be  closed  in  this 
manner ;  it  will  be  necessary  to  lay  it  open,  and  convert  the  rectal  or 
anal  into  a  perineal  fistula,  so  that  it  may  granulate  and  heal  from  the 
bottom.  This  is  accomplished  by  passing  a  grooved  staff  through  the 
urethra,  and  cutting  down  upon  it ;  dividing  the  sphincter  and  inter- 
vening portion  of  bowel.  A  strip  of  lint  is  then  placed  in  the  wound. 
(2.)  Recto-vaginal  Fistula  is  usually  of  traumatic  origin  ;  the  result 
of  sloughing  of  the  posterior  wall  of  the  vagina,  from  long-continued  im- 
paction of  the  head  or  the  use  of  instruments  during  parturition.  The 
size  of  the  opening  varies  considerably,  fi'om  that  of  a  small  perforation 
to  a  large  portion  of  the  posterior  vaginal  wall.  It  may  be  complicated 
by  laceration  of  the  perinfeum. 

Signs. — ^The  discharge  of  feculent  matter  and  flatus  from  the  vagina 
at  once  shows  the  existence  of  a  recto-vaginal  communication ;  and 
examination  with  the  finger,  or  inspection  by  introducing  the  duck- 
billed speculum,  will  reveal  the  situation  and  extent  of  the  aperture. 
Treatment. — The  procedure  for  closing  a  recto-vaginal  fistula  must 
be  determined  primarily,  according  to  whether 
the  opening  be  simple,  or  complicated  with 
laceration  of  the  perinseum. 

Simple  Recto-vaginal  Fistula,  if  i"ecent,  and 
of  small  size,  may  perhaps  be  closed  by 
cauterization  gently  with  nitrate  of  silver,  a 
red-hot  wire,  or  the  platinum  loop,  applied 
vsdthin  the  opening ;  the  anterior  wall  of  the 
vagina  being  well  raised  by  the  duck-billed 
speculum.  An  old  fistula,  and  of  larger  ex- 
tent, must  be  closed  by  a  plastic  operation. 
The  bowels  having  been  thoroughly  emptied 
by  aperients,  and  an  enema  on  the  morning  of 
operation,  the  duck-billed  speculum  is  intro- 
duced and  the  fistula,  in  the  posterior  vaginal 
wall,  entirely  exposed  ;  the  patient  lying  re- 
curabent,  with  the  legs  raised  and  held  apart, 
and  the  buttocks  at  the  edge  of  the  table, 
as  for  lithotomy.  The  Surgeon  sitting  oppo- 
site the  peringeum,  he  freely  pares  the  margin 
of  the  opening  (Fig.  944)  ;  then,  the  edges 
are  brought  into  even  and  easy  apposition, 
transversely  to  the  axis  of  the  vagina ;  to  effect  which  it  will  be  neces- 
sary to  divide  the  sphincter  ani  on  either  side,  in  order  to  overcome 
tension,  and  spasmodic  muscular  contraction  after  the  operation.  The 
sides  of  the  opening  are  evenly  secured  in  apposition  by  means  of 
silver  or  platinum  wire  sutures  ;  taking  care  to  transfix  the  whole 
thickness  of  the  gut,  excluding  its  mucous  membrane,  and  observing 
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to  bring  the  sutures  through  the  vaginal  mucous  membrane  half  an 
inch  beyond  the  pared  edges,  above  and  below  (Fig.  945) .  The  suture- 
wires  are  fixed  by  a  close  twist  of  the  wire  across  the  line  of  aperture 
(Fig.  946),  or  they  may  be  passed  through  a  perforated  leaden  shield, 


Pig.  945. 


Fig.  946. 


overlying  the  aperture,  then  throtigh 
split  shot,  which  are  clamped  with 
forceps  close  upon  the  shield,  so  as 
to  fix  it  upon  the  vaginal  wall.  But 
the  latter  mode  of  closure  is  now 
seldom  practised.  The  ends  of  wire 
are  snipped,  and  the  operation  com- 
pleted. After-treatvaent  is  most  im- 
portant. It  consists  in  preventing  any  action  of  the  bowels  for  a  week 
or  ten  days,  by  keeping  the  patient  under  the  influence  of  opium,  until 
firm  union  is  established.  A  laxative  aperient,  or  an  enema  of  castor 
oil  and  gruel,  may  then  be  administered.  Cleanliness  is  also  essential 
to  success ;  the  vagina  being  syringed  with  cold  water  two  or  three 
times  a  day,  and  the  urine  draw^n  off  by  a  catheter  as  occasion  requires. 
About  the  end  of  a  week,  the  sutures  may  be  snipped  through,  and  gently- 
withdrawn.  A  small  apei-ture,  even  a  pin-hole  opening,  not  unfi'e- 
quently  remains,  and  obstinately  resists  closure.  This  must  be  treated, 
as  already  described,  by  touching  with  nitrate  of  silver  or  the  wire- 
cautery.  In  one  such  case — after  the  usual  opei-ative  procedure — ■ 
I  applied  the  actual  cautery  on  seven  different  occasions,  before  I  suc- 
ceeded in  closing  the  pin-hole  aperture. 

The  complication  of  a  Lacerated  Perinceum  must  be  treated  by  the 


746 


SPECIAL   PATHOLOGY    AND    SURGERY. 


Fig.  947.* 


appropriate  operation,  described  in  connection  Avith  that  condition  ;  the 
fistulous  aperture  being  closed  b}'  paring,  and  sutures.  I  have  thus 
closed  a  recto-vaginal  6stula,  and  subsequently  a  laceration  of  the 
perinaeum,  which  existed  in  the  same  woman  ;  and  in  whom  also  a 
tight  annular  membranous  stricture  of  the  rectum  was  cured,  by 
dividing  its  free  margin  with  scissors,  at  two  or  three  points  of  its 
circumference,  and  which  I  then  dilated  as  usual,  by  the  occasional 
passage  of  a  bougie. 

(3.)  Enteiv-vaginal  Fistula  is  a  rare  occurrence  ;  a  communication 
haviug  been  formed  between  the  small  intestine  and  the  vagina.  This 
condition  would  simulate  a  recto-vaginal  fistula  ;  but  it  may  perhaps 
be  distinguished  by  the  feculent  discharge  having  a  more  yellow  colour, 
and  less  stercoraceous  character. 

Such  fistula  is  incurable.  An  operation  has  been  performed  by  Roux 
and  Casamayor,  with  the  view  of  estab- 
lishing a  communication  between  the 
small  and  large  intestine  ;  but  the  deep 
and  difficult  dissection  necessary  for  this 
jDurpose  has  proved  fatal. 

AjfAL  Tumours. — Various  forms  of 
tumour  and  excrescence  are  liable  to  be- 
set the  Anus.  They  are  principally — 
epithelial  cancer,  fibrous  tumour,  warts, 
and  condylomata  (Fig.  947).  The 
nature  of  these  growths  is  the  same  as 
when  occurring  in  other  parts  of  the 
body,  and  they  are  recognized  and  dia- 
gnosed by  similar  symptoms  as  in  other  regions. 

The  treatment  is  excision,  which  may  generally  be  effected  most 
conveniently  by  a  stout  pair  of  scissors  curved  on  the  flat.  Chloroform, 
ice  and  salt,  or  the  ether-spi^ay,  will  be  requisite ;  the  operation  being 
acutely  painful,  and  spasmodic  action  of  the  sphincter  interfering  with 
its  performance.  Wet  lint-dressing  is  often  sufficient ;  but  a  persistent 
oozing  hEemorrhage  must  be  arrested  by  application  of  the  perchloride  of 
iron  or  other  styptic,  and  sometimes  by  the  actual  cautery,  with  a  com- 
press and  T-bandage.  Great  cleanliness  should  be  observed,  to  pre- 
vent any  irritation  which  might  induce  reproduction  of  the  morbid 
growth. 

Anal  Contraction,  or  stricture  of  the  anal  orifice,  results  from  tight 
cicatrization,  in  consequence  of  the  healing  of  ulcers  or  wounds  of  the 
anal  integument.  This  may  take  place  after  operations  of  excision ; 
us  the  removal  of  external  piles,  or  of  anal  tumours. 

The  treatment  is  dilatation,  gradually  effected  by  bougies  or  com- 
pressed sponge-tents.  It  is  remarkable  how  small  an  opening  will 
sufiice  for  the  purpose  of  adequate  defsecation.  In  obstinate  cases,  the 
sphincter  ani  may  be  divided,  by  passing  a  straight  probe-pointed 
bistoury  flatwise,  under  cover  of  the  finger,  up  the  rectum,  and  then 
turning  the  edge  towards  the  firm  ring,  dividing  it  as  the  knife  is 
withdrawn.  A  second  stroke  may  be  necessary,  owing  to  the  hypei'- 
trophied  and  indurated  condition  of  the  muscle.  Sir  B.  Brodie,  who 
recommends  this  operation,  specially  notices  the  advantage  of  making 

*  Eoy.  Coll.  Surg.  Mus.,  1264.  A  cluster  of  lobed  and  nodulated  warts, 
around  the  anus. 
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the  incisioa  in  a  lateral  direction ;  and  observes  that  division  on  one 
side  only  is  usually  sufficient  to  overcome  the  contraction.  When 
directed  towards  the  coccyx,  the  wound  heals  slowly  ;  and  division  of 
the  sphincter  -.towards  the  perinseum,  in  the  female,  entails  f^cal 
incontinence  as  a  permanent  result. 

Injuries  of  the  Rectum. 

Wo^mds. — The  Rectum  is  liable  to  loounds  or  laceration  by  external 
injury,  as  a  severe  kick  in  the  fundament,  or  the  introduction  of  a 
foreign  body ;  but  more  commonly  from  internal  causes,  as  during 
straining  efforts  of  defgecation,  and  the  passage  of  large  and  hardened 
faeces,  or  in  parturition.  Wounds  of  the  rectum  are  sometimes  caused 
by  surgical  misadventure,  as  in  lithotomy,  or  unskilful  catheterism ;  or 
surgically,  in  the  operation  of  puncturing  the  bladder  through  the 
trigone  vesicale  for  the  relief  of  retention  of  urine.  Injury  by  wound 
or  laceration  may  involve  the  whole  thickness  of  the  wall  of  the  rectum 
or  the  miicous  luembrane  only ;  and  it  is  evident  that  the  lesion  may 
vary  in  direction,  as  being  vertical  or  transverse. 

The  symptoms  will  be  sudden  pain  and  hsemorrhage,  occurring  in 
connection  with  some  occasion  of  injury  ;  and  examination  per  rectum 
may  discover  the  seat  and  nature  of  the  lesion.  Defsecation  is  painful 
and  the  f^ces  are  streaked  with  blood ;  or  with  pus,  when  suppuration 
takes  place.  Granulation  and  cicatrization  follow,  or  the  wound 
becomes  an  ulcer  of  the  rectum. 

Treatment  consists  in  keeping  the  bowels  easy  and  free  by  mild 
aperients  or  emollient  enemata,  and  the  avoidance  of  stimulating 
food;  with  rest  in  the  recumbent  position.  Cleanliness  after  each 
evacuation  will  do  much  locally  to  promote  healing  ;  but  an  intractable 
sore  or  ulcer  should  be  brushed  over  with  a  solution  of  nitrate  of  silver 
occasionally.  It  may  become  necessary  to  make  an  incision  through 
the  mucous  membrane,  along  the  ulcer,  as  directed  in  the  treatment 
of  fissured  anus. 

Foreign  Bodies. — All  sorts  of  foreign  bodies  may  be  found  in  the 
rectum ;  having  been  swallowed,  or  introduced  directly  into  the  bowel 
through  the  anus,  and  sometimes  maliciously.  By  either  mode  of 
entrance,  the  list  of  such  substances  on  record  is  most  numerous  and 
diverse  in  their  nature  ;  and  their  variety  is  increased  by  those  formed 
in  the  body  and  impacted  in  the  rectum.  Hence  may  be  found  con- 
cretions,— biliary,  intestinal,  and  feecal ;  of  substances  swallowed, — the 
bones  of  fish  and  small  bones,  stones  of  fruit,  coins,  pins,  needles, 
knives,  nails,  sealing-wax,  cedar  pencils,  brown  paper,  etc. ;  and  as 
introduced  through  the  anus, — pieces  of  stick,  ivory,  cork,  horn,  metal, 
rings,  ferrules,  bottles,  pots,  cups,  a  shuttle  with  its  i^oll  of  yarn,  a 
knitting- sheath,  a  pig''s  tail,  a  broom-handle,  the  leg  oE  a  chair,  etc. 

The  symptom^s  of  any  such  foreign  body  impacted,  will  be  pain, 
hasmorrhage,  and  obstruction  ;  on  examination,  it  will  be  found  within 
the  rectum,  and  sometimes  sticking  out  of  the  anus.  Any  sharp  spicu- 
lated  body  occasions  the  acutest  agony,  especially  on  the  slightest 
motion,  so  that  the  sufferer  becomes  afraid  to  move.  In  one  such  case, 
the  patient  crawled  into  my  consulting-room,  looking  the  picture  of 
misery,  and  could  only  point  backwards  to  the  fundament.  I  imme- 
diately introduced  my  finger  into  the  rectum,  when,  about  two  inches 
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from  the  anns,  I  touched  a  bar  lying  across  the  bowel  and  stretching  it 
out  at  a  point  on  either  side.  I  dislodged  this  bar  with  a  twist  and 
Avithdrew  it  through  the  anus.  It  proved  to  be  the  rib-bone  of  a 
rabbit.  The  patient  remembered  having  eaten,  rabbit  a  few  days 
previously,  and  the  night  before  I  removed  this  faithful  rib,  he  was 
suddenly  seized  with  excruciating  pain  in  the  lower  part  of  the  bowel, 
aggi-avated  as  he  rolled  about  with  suffering  during  the  night.  The 
relief  was  instantaneous,  leaving  only  a  dull  aching  sensation  which 
wore  off  in  a  day  or  two. 

Treatvient  in  any  case  must,  of  course,  be  exti'action  of  the  foreign 
body,  as  .soon  as  possible.  But  this  may  be  difficult  to  accomplish, 
according  to  the  situation  of  the  body,  its  size,  and  nature. 

Concretions  offer  some  advantage  over  other  substances.  Emollient 
enemata  of  soap-and-water  or  olive  oil  may  do  something  towards 
softening  feculent  masses ;  thus  facilitating  their  extraction  or  dis- 
charge, piecemeal.  They  can  then  be  scooped  out  with  a  lithotomy- 
scoop  or  a  table-spoon.  Other  foreign  bodies  present  special  difficulties, 
and  each  almost  its  own  peculiar  difficulty.  Removal  is  effected  by  the 
finger  or  the  hand,  coupled  with  dilatation  of  the  anus,  which  admits 
of  gradual  enlargement  so  as  to  pass  the  whole  hand ;  or  instruments 
may  be  necessary.  The  modiis  operandi  must  then  be  left  to  the 
ingenuity  of  the  Surgeon.  Sii'  W.  Fergusson  extracted  a  bougie  from 
the  rectum  of  an  old  gentleman,  by  means  of  lithotomy-forceps.  In 
another  case,  which  Mr.  Listen  relates,  a  pig's  tail  had  been  mis- 
chievously thrust  by  some  students  into  the  rectum  of  an  old  woman ; 
the  bristles  were  in  the  wrong  direction  for  extraction  of  the  tail,  and 
by  sticking  into  the  mucous  membrane,  it  resisted  any  attempt.  At 
length,  a  tube  was  slid  up  between  the  bowel  and  the  tail,  when  the 
latter  was  easily  ^vithdrawn.  In  other  cases,  it  has  been  found  neces- 
sary to  divide  or  break  the  substance  in  order  to  i-emove  it.  And  in 
yet  other  cases,  removal  has  not  been  accomplished  by  any  manipulation 
or  instrument.  Whether  the  foreign  body  be  extracted  or  not,  in  not 
a  few  cases  death  has  resulted  fi-om  violent  intestinal  inflammation. 

CONGEXITAL  MalFOEMATIOXS    OF   THE   AxUS   AXP    ReCTOI. 

Imperforate  Rectuon.  as  a  congenital  malformation  or  deficiency,  may 
exist  in  two  primary  conditions  :  imperforate  anus;  or,  the  anus  lead- 
ing into  a  cul-de-sac,  imperforate  rectum.  The  former  condition — 
imperforate  anus — presents  five  varieties  :  (1)  simply  membranous 
obstruction  of  the  anus ;  (2)  with  partial  or  complete  deficiency  of 
the  rectum ;  (3)  communication  with  the  neck  of  the  bladder  or  the 
urethra,  in  the  male;  (4)  communication  with  the  vagina,  in  the 
female;  (5)  external  communication,  or  fistula.  The  latter  condition 
— imperforate  rectum — presents  two  varieties :  (1)  membranous  ob- 
struction ;  (2)  partial  or  complete  deficiency  of  the  rectum. 

^  Signs. — When,  after  birth,  there  is  no  evacuation,  during  the  first 
thirty-six  or  forty-eight  hours,  of  the  usual  dark-coloured  meconium 
fluid,  and  perhaps  sickness  co-existing,  the  medical  attendant  or  the 
nurse  is  led  to  discover  that  the  aiius  is  imperforate;  if  indeed  this 
deficiency  had  been  overlooked  at  the  time  of  birth.  The  condition  of 
the  rectum,  when  obstructed,  is  almost  sure  to  be  undiscovered  at 
birfh  ;  but  if  no  bulging  in  the  fundament  be  perceived  after  some 
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hours  have  elapsed — the  anus  being  imperforate — the  lower  end  of  the 
rectum  will  probably  be  deficient  also  (Fjg.  948).  Imperforate  rectum 
is  distinguished  by  the  presence  of  an  anal  cul-de-sac.  The  finger  can 
sometimes  be  introduced  into  this  sac  to  the  extent  of  its  depth, — half 
an  inch  to  an  inch  and  a  half.     Those 

varieties  of  imperforate  anus  in  which  a  ^^^-  948.* 

communication  exists  with  the  bladder, 
the  vagina,  or  externally,  admit  of  less 
direct  recognition  during  life.  But  the 
discharge  of  feculent  fluid  through  the 
urethra,  the  vagina,  or  an  external  fistu- 
lous opening,  will  be  severally  diagnostic 
of  these  malformations.  In  the  latter 
state,  the  situation  of  the  opening  varies 
in  the  two  sexes.  In  the  male,  the  fistu- 
lous opening*  may  be  in  the  jjerinaeum  just 
behind  the  scrotum,  in  the  scrotal  raphe, 
or  anterior  to  the  scrotum.  In  the 
female,  it  occurs  in  the  perinaeum  close 

to  the  vagina,  or  at  the  posterior  commissure  of  the  vulva.  In  both 
sexes,  and  in  all  these  situations — vesical,  vag'inal,  and  perineal — the 
vent  is  insufiicient  and  defgecation  more  or  less  difficult.  Hence,  con- 
stipation and  intestinal  dilatation  ensues,  especially  as  the  f^ces 
acquii'e  consistency,  and  sooner  or  later  life  becomes  endangered. 

All  the  foregoing  malformations  seem  to  occur  more  commonly  in 
male  children  than  in  female.  Thus,  of  100  cases  collected  by  Mr. 
Curling,  68  were  males,  and  32  females.  But  of  100  cases  recorded 
by  M.  Bouisson,  53  were  females,  and  47  males.  So,  therefore,  the 
liability  of  sex  is  doubtful. 

Treatment. — Operative  interference  is  necessary  or  becomes  neces- 
sary to  preserve  life,  in  consequence  of  the  anal  or  rectal  obstruction  ; 
or  to  remove  a  wretched  and  disgusting  infirmity,  in  the  cases  of 
fistulous  communication,  vesical  or  vaginal,  or  of  an  external  perineal 
opening.  The  principle  of  operation  is  to  remove  the  obstruction  by 
the  formation  of  an  anal  opening*  in  the  situation  of  the  natural  anus, 
— the  establishment  of  an  artificial  anus  in  the  natural  situation ;  or 
by  the  enlargement  of  a  fistulous  communication  at  some  distance  off  ; 
substitute  procedures  being,  an  artificial  anus  in  the  left  iliac  region 
or  the  left  lumbar  region,  respectively,  by  Littre's  or  Amussat's 
operation  of  colotomy. 

Imperforate  Alius,  as  a  simply  membranous  obstruction,  may  be 
easily  remedied.  The  integument  over  the  seat  of  the  termination  of 
the  rectum  is  usually  so  thin  that  the  meconium  can  be  distinguished 
by  the  dark-blue  or  black  colour  of  the  skin  ;  and  bulging  becomes 
plainly  visible  when  the  child  cries.     A  central  crucial  incision  should 

*  London  Hosp.  Mus.,  A.  e.  78.  Imperforate  anus,  and  hypertrophied  coccyx ; 
in  a  child,  three  days  after  birth.  Mr.  McCarthy  found  that  the  coccyx  reached 
nearly  to  the  symphysis  pubis ;  he  removed  a  portion,  but  as  there  was  no  appear- 
ance of  the  rectum,  colotomy  was  performed  in  the  left  inguinal  region, — the  sig- 
moid flexure  of  the  colon  being  opened.  The  child  lived  until  the  sixteenth  day 
after  the  operation.  P.-M.  examination  showed  that  the  rectum  terminated  in  a 
cul-de-sac  above  the  recto-vesical  fascia,  and  therefore  out  of  reach  for  any  safe 
operation. 


750  SPECIAL   PATHOLOGY   AND    SURGERY. 

be  made  Avith  a  sharp-pointed  bistoury,  and  the  four  angles  of  the 
integument  excised.  The  apertui-e  must  then  be  maintained  by  the 
introduction  of  an  oiled  tent  or  the  passage  of  a  bougie  daily,  until 
the  anus  is  fully  established,  which  seldom  requires  more  than  a  week. 
Deficiency  of  the  rectum,  co-existing  with  imperforate  anus,  should 
be  managed  on  the  same  principle.  An  incision  is  made  at  the  site  of 
the  anus,  exactly  in  the  middle  line ;  and  then  the  dissection  must  be 
prolonged  cautiously  towards  the  coccyx,  extending  to  the  depth  of  an 
inch  and  a  quarter.  The  closed  termination  of  the  bowel  may  thus 
be  reached,  or  in  the  course  of  a  few  hours  it  comes  into  view,  being 
forced  down  by  the  infant's  crying.  When  reached,  the  bowel  must 
be  opened  freely  with  the  bistoury,  then  drawn  down  to  the  external 
wound,  and  there  attached  by  sutures.  After  this  procedure,  the  same 
precaution  will  be  requisite  as  before,  in  order  to  see  that  the  anus 
shall  become  permanently  established  ;  a  bougie  should  be  passed  occa- 
sionally for  several  weeks.  In  the  event  of  a  failure  to  reach  the 
bowel,  colotomy  must  be  performed,  in  the  left  iliac  region. 

Imperforate  rectum — the  anus  opening  into  a  cul-de-sac — necessi- 
tates similar  operative  interference.  By  dilating  the  cul-de-sac  with  a 
sponge-tent,  for  a  few  hours,  the  seat  of  operation  is  rendered  more 
perceptible.  Then,  on  introducing  the  finger  into  the  anal  cul-de-sac, 
if  the  obstruction  is  membranous,  the  termination  of  the  distended 
rectum,  can  be  distinctly  felt  as  a  thin  septum  under  the  point  of  the 
finger.  This  may  be  opened  by  an  exploi'atory  puncture  with  a  grooved 
needle  or  fine  trocar,  and  if  meconium  fluid  or  gas  escape,  a  free 
aperture  should  be  made  with  a  sharp-pointed  bistoury.  If  the  dis- 
tended end  of  the  bowel  cannot  be  felt,  the  anal  cul-de-sac  should  be 
enlarged  by  an  incision,  carried  towards  the  coccyx,  so  as  to  divide 
the  posterior  wall  of  the  sac ;  and  search  made  in  this  direction  to  the 
depth  of  an  inch  and  a^half  or  two  inches  from  the  anus.  Having 
opened  the  bowel,  above  the  occlusion,  the  mucous  membrane  must  be 
di'awn  down  to  the  skin  and  there  attached  with  sutures.  But  the 
formation  of  an  artificial  anus,  in  this  condition  of  imperforation,  may 
be  impracticable,  owing  to  the  depth  of  the  bowel.  A  more  simple 
method  of  operation — without  dilatation  or  external  incision,  may, 
however,  enable  the  Surgeon  to  reach  the  bowel,  without  insk.  In 
a  case  where  the  anal  cul-de-sac  was  not  larger  than  a  small  quill,  I 
passed  a  director  down,  to  the  extent  of  two  inches,  and  distinctly  felt 
the  tense  drum -head  of  the  imperforate  rectum  ;  then  sliding  a  teno- 
tomy-knife  to  that  point,  a  slight  incision  downwards  and  backwards 
gave  vent  to  the  meconium  fluid. 

Failing  to  reach  the  bowel,  further  operation  should  be  abandoned, 
and.  colotomy,  in  the  left  iliac  region,  resorted  to ;  or  the  deeper  the 
imperforation,  lumbar  colotomy  will  be  here  more  judicious ;  in  order 
to  be  thus  more  certainly  free  of  the  occluded  poi'tion  of  rectum. 

Rectal  communications  with  the  bladder,  vagina,  or  perinseum — co- 
existing with  imperforate  anus — may  require  operative  interference, 
eventually,  to  preserve  life,  as  constipation  and  intestinal  dilatation 
supervene  ;  and  in  any  such  case,  interference  will  be  justifiable  to 
relieve  and  render  tolerable  the  other^\4se  w^retched  state  of  existence. 

In  the  case  of  a  communication  with  the  bladder,  the  opening  is 
situated  at  the  neck  of  the  bladder,  or  more  commonly  at  the  anterior 
part  of  the  prostatic  portion  of  the  urethra  ;  it  is  not  usually  direct, 
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but  tKrough.  tlie  medium  of  a  narrow  channel,  and  is  always  small  and 
insufficient.  But  tlie  urethral  aperture  appears  to  be  usually  of  a 
valvular  character,  so  that,  although  faeces  can  pass  into  the  urinary 
canal,  the  urine  is  unable  to  enter  the  rectum.  The  same  operation 
should  be  performed  as  in  the  condition  of  imperforate  anus  coupled 
with  deficiency  of  the  rectum.  Amussat,  in  1835,  first  proposed  that 
the  end  of  the  bowel  should  be  brought  down  and  secured  to  the 
integvimental  wound  at  the  site  of  the  anus ;  a  proceeding  much 
advocated  by  Dieffenbach.  A  passage  lined  with  mucous  membrane 
is  thus  made  for  the  escape  of  the  fseces,  and  the  liability  of  feculent 
extravasation  averted,  and  its  consequences,  diffuse  cellulitis  and 
peritonitis.  Colotomy  must  be  had  recourse  to,  when  the  bowel  is 
seated  at  a  depth  beyond  an  inch  and  a  half  to  two  inches. 

Rectal  communication  with  the  vagina,  or  a  fistulous  opening  in 
the  pei'inceum,  maybe  remedied  by  either  of  two  operative  procedures — 
enlargement  of  the  original  outlet,  or  the  formation  of  a  new  anus  at 
the  natural  site,  and  closure  of  the  abnormal  anus. 

^ecto-vaginal  communication  has  been  cured  in  both  ways.  En- 
largement of  the  original  outlet,  first  suggested  by  Vicq-d'Azyr,  is 
effected  by  division  of  the  posterior  wall  of  the  vagina  and  the 
perineum  as  far  as  the  coccyx,  and  retaining  a  cannula  in  the  bowel. 
A  similar  operation  was  performed  by  Dr.  Barton,  of  Philadelphia, 
and  another  by  Dr.  Parish,  of  the  same  city.  In  one  case,  the  infant 
was  aged  nine  months ;  in  the  other,  fifteen  months.  To  establish  a 
new  passage  at  the  natural  site,  a  curved  director  or  sound  should  be 
passed  through  the  vaginal  openinginto  the  bowel,with  its  point  directed 
to  the  site  of  the  anus  ;  this  is  then  cut  upon  in  the  middle  line,  the 
incision  being  carried  backwards  towards  the  coccyx.  A  free  opening 
having  thus  been  made  in  the  bowel,  it  is  brought  down  and  secured 
by  sutures  to  the  margin  of  the  integumental  wound.  Dilatation 
must  subsequently  be  maintained.  Closure  of  the  abnormal  com- 
munication with  the  vagina  may  take  place  spontaneously ;  as  in  a 
case  operated  on  by  Dr.  Sharpless,  of  Philadelphia,  where  the  opening 
closed  two  months  after  the  substitution  of  the  operation-anus. 
Generally,  it  will  be  necessary  to  assist  contraction  and  closure  by 
touching  the  edges  with  the  actual  cautery  ;  or,  if  the  opening  be 
large,  the  edges  must  be  pared  and  brought  together  by  sutures.  After 
either  procedure,  the  bowels  should  be  kept  at  rest  by  opiates,  for 
several  days,  until  closure  has  taken  place. 

'Recto-perineal  communication,  as  the  third  variety  of  imperforate 
anus,  has  also  been  treated  successfully  by  both  modes  of  operation. 
Enlargement  of  the  original  outlet  is  performed  by  an  incision  towards 
the  coccyx,  and  the  application  of  sutures.  The  results  of  this  pro- 
cedure were  quite  satisfactory  in  two  cases  operated  on  by  M.  Goyrand  ; 
one  a  male  infant,  six  months  old,  in  whom,  at  the  age  of  sixteen 
years,  defeecation  was  free  and  the  power  of  retention  complete,  even 
when  the  motions  were  lax ;  the  other  a  female,  aged  eleven  months. 
Equally  satisfactory  results  have  been  obtained  by  Mr.  GowUand  and 
by  Mr.  Curling,  in  a  male  and  a  female  infant  respectively.  The 
formation  of  a  new  anus  at  the  natural  site  has  proved  successful  in 
the  hands  of  M.  Guillon  and  others.  But  enlargement  of  the  original 
outlet  will  be  preferable  in  all  cases  where  the  opening  is  sufficiently 
near  the  site  of  the  natural  anus  ;  this  is  generally  the  condition  in  the 
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female,  and  sometimes  in  the  male.  When,  however,  the  opening  is. 
situated  beneath  the  penis,  or  in  the  scrotal  raphe,  the  other  operative 
procedure  must  be  resorted  to. 

The  general  result  of  unrelieved  and  long-continued  rectal  obstruc- 
tion is  well  shown  in  a  case  of  imperforate  anus  with  recto- vaginal 
fistula,  operated  on  by  Mr.  Lane ;  the  child  being  four  and  a  half  years 
old.  The  bowel  was  opened  at  the  anus,  and  the  septum  between  the 
two  apertures  was  divided.  Death  ensued  in  twenty-three  days.  The 
continual  strain  upon  the  rectum  had  produced  distension  to  a  size 
almost  incredible  ;  the  rectum  and  sigmoid  flexure  of  the  colon  formed 
an  immense  reservoir  capable  of  holding  five  pints  of  fluid,  which 
occupied  the  pelvis,  the  hypogastric,  both  iliac,  and  part  of  the  um- 
bilical regions,  displacing  the  viscera  upwards  and  diminishing  the 
cavity  of  the  thorax. 

FuKCTioNAL  Disorders  of  the  Rectum  and  Anus. 

Under  this  head  may  be  conveniently  noticed  certain  functional 
disorders,  which  are  unaccompanied  with  any  apparent  structural  con- 
dition of  disease  of  the  part  affected,  whether  the  Rectum  or  Anus. 
Such  are  Atony  of  the  Rectum  ;  Iri-itable  Rectum  or  Sphincter ; 
ITeuralgia  of  the  Rectum,  or  of  the  Anus  ;  Pruritus  Ani. 

Atony  of  the  Rectum. — In.  paraplegia  the  retentive  powers  of  the 
rectum  and  of  the  sphincter  are  both  lost ;  but  the  tonic  muscular 
power  of  the  rectum  may  itself  be  deficient,  rendering  the  bowel 
incapable  of  thoroughly  expelling  its  contents.  Fascal  accumulations 
are  apt  to  form.  This  occurs  in  habitual  rectal  constipation;  a  state 
in  which  the  fffices  are  transmitted  through  the  colon  into  the  rectum, 
but  there  lodge. 

Besides  the  ordinary  symptoms  of  constipation,  there  is  also  a 
sense  of  fulness  and  weight  in  the  rectum,  and  severe  bearing-down 
pains  occasionally.  A  mucous  discharge,  resulting  from  constant 
irritation,  may  bring  away  a  little  feculent  m.atter  fi'om  the  surface  of 
the  mass,  and  simulate  diarrhoea.  There  is  often  marked  spasmodic 
contraction  of  the  anus  ;  and  retention  of  urine  is  not  uncommon.  On 
examination  with  the  finger  worked  into  the  bowel,  an  impacted  mass 
of  feeces,  hard  or  putty-like,  is  felt,  sometimes  globular  and  movable, 
so  that  it  can  be  turned  round  within  the  much  enlarged  rectal  pouch. 
Behind  this,  other  accumulations  may  extend  up  to  the  sigmoid  flexure. 

The  cause  of  this  atonic  condition  is  usually  an  habitually  in- 
judicious diet,  with  a  sedentary  life,  resulting  in  rectal  constipation ; 
and  for  which  relief  has  been  obtained  by  the  too  frequent  and  copious 
use  of  enemata,  a  practice  more  common  on  the  Continent  than  in  this 
country.  French  ladies  are,  I  believe,  especially  subject  to  the  com- 
plaint, through  the  prevalent  custom  with  them  more  particularly  of 
neglecting  the  calls  of  l^ature,  and  then  seeking  relief  by  lavements. 
But  atony  of  the  rectum  may  be  consequent  on  pressure  of  the  child's 
head  in  tedious  labour.  It  occurs  also  as  an  hysterical  affection,  among 
the  enfeebled  by  age,  in  either  sex. 

The  treatment  of  faecal  accumulation  in  the  rectum  should  be  chiefly 
mechanical.  Impacted  and  indurated  faeces  may  be  broken  up  and 
scooped  out,  by  means  of  a  lithotomy-scoop  or  a  dessert-spoon.  For 
this  purpose,  previous  dilatation  of  the  sphincters  will  be  advantageous. 
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Injecfcions,  in  the  first  instance,  have  but  little  effect  in  dissolving-  the 
■mass,  and  generally  return  immediately ;  after  extraction  of  the  larger 
lumps,  the  remainder  can  be  thus  removed,  and  the  bowel  washed  out. 
As  the  power  of  expulsion  is  Yerj  slowly  regained,  an  injection  of  cold 
w^ater  should  be  given  occasionally  to  clear  away  any  faecal  accumula- 
tion ;  or  an  aloetic  dinner-pill  may  be  taken  daily  to  insure  a  loose 
motion.  At  the  same  time,  the  diet  must  be  regulated,  especially  with 
regard  to  the  avoidance  of  indigestible  kinds  of  food ;  while  the  periodic 
action  of  the  bowel  will  be  promoted  by  walking  exercise  or  riding  on 
horseback,  or  even  in  a  carriage,  as  the  patient's  strength  or  other 
circumstances  may  permit. 

Irritable  Rectum. — In  this  functional  condition  of  the  rectum,  there 
is  frequent  and  urgent  desire  to  defecate;  analogous  to  the  frequent 
and  urgent  desire  to  micturate,  as  denoting  irritability  of  the  urinary 
bladder.  And  the  analogy  between  these  two  affections  holds  good 
still  further,  in  the  common  cause  of  rectal  irritability  being  an  un- 
healthy and  irritating  state  of  the  faeces,  in  consequence  of  gastro- 
intestinal derangements  ;  just  as  vesical  irritability  depends  frequently 
on  morbid  conditions  of  the  urine.  Both  affections  also  depend  often 
on  morbid  states  of  the  nervous  system,  and  are  much  influenced  by 
the  attention  being  directed  to  the  part.  Various  diseases  also  of  the 
bowel  give  rise  to  its  irritability,  and  iu  particular,  ulcer  of  the 
rectum ;  but  the  irritability  is  not  then  purely  functional. 

The  treatment  of  rectal  irritability  must  have  reference  to  these 
diverse  causes — whether  the  state  of  the  alvine  evacuations,  or  of  the 
nervous  system,  or  the  associated  diseases  of  the  rectum. 

Opiate  suppositories  are  most  effectual  in  restraining  the  distressing 
inconvenience  of  an  irritable  rectum. 

Irritability  of  the  sphincter  alone  is  sometimes  met  with,  unaccom- 
panied by  any  apparent  disease  of  the  part.  It  occurs  usually  in 
hysterical  females.  Pain  and  difficulty  in  defgecation  are  experienced, 
owing  to  spasmodic  contraction  of  the  sphincter,  resisting  the  expul- 
sive power  of  the  bowel,  the  straining  efforts  and  suffering  being  often 
aggravated  by  a  hardened  and  impacted  state  of  the  feeces ;  and  when 
the  finger  is  forced  into  the  anus,  it  is  tightly  grasped  by  the  sphincter 
as  if  girt  by  a  cord.  In  old-standing  irritability,  the  muscle  often 
becomes  hypertrophied,  encircling  the  finger  like  a  thick  unyielding- 
ring.  Frequently  also  a  small  and  sensitive  ulcer  will  be  found  within 
the  rectum,  always  situated — according  to  Sir  B.  Brodie's  observations 
— opposite  the  tip  of  the  coccyx  ;  and  as  resulting  apparently  from 
the  pressure  of  hard  fseces  in  repeated  attempts  to  evacuate  the  bowel, 
thus  adds  to  the  patient's  suffering. 

The  treatment  of  this  affection  consists  in  niiLl  laxative  aperients 
to  insure  soft  motions,  and  sedative  applications.  An  ointment  con- 
taining chloroform,  opium,  or  belladonna  should  be  used -by  means  of 
a  grooved  bougie ;  so  that  some  of  the  sedative  shall  reach  the  mucous 
membrane  lining  the  internal  sphincter,  which  is  also  occasionally 
affected.  The  simple  introduction  of  a  bougie  appears  to  afford  great 
relief,  when  resistance  to  the  evacuation  of  feeces  is  considerable.  In 
obstinate  cases,  and  especially  when  the  sphincter  has  become  hyper- 
trophied, a  slight  incision  into  or  through  the  muscle  will  usually 
give  immediate  relief.  It  should  be  done  on  one  side,  towards  the 
ischium.  The  bowel  having  been  previously  emptied  by  an  oleaginous 
VOL.  II.  3  c 
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purgative,  is  afterwards  kept  confined  by  opium,  for  a  few  days. 
Constitutional  treatment,  as  in  other  hysterical  affections,  must  be 
attended  to ;  but  often,  after  having  failed  ia  every  way  to  overcome 
this  troublesome  complaint,  it  ceases  spontaneously. 

Neuralgia  of  the  liectum. — Unlike  irritability,  this  complaint  is 
essentially  a  painful  affection  of  the  rectum,  and  always  unaccompanied 
by  any  discoverable  disease  of  the  part.  The  character  of  the  pain  is 
neuralgic,  in  its  being  intensely  severe,  and  not  excited  or  aggravated 
by  the  action  of  the  bowels  or  by  pressure.  But  it  is  not  so  distinctly 
paroxysmal,  coming  suddenly  and  after  a  while  disappearing ;  it  is 
singularly  persistent,  although  varying  in  intensity  at  different  times  ; 
and  may  continue  for  years.  The  pain  does  not  seem  referable  to  any 
particular  spot,  extending  perhaps  up  one  side  of  the  bowel,  as  a  dull 
aching  paia.     Neuralgia  of  the  rectum  occurs  chiefiy  in  females. 

No  treatment  can  be  designated  curative.  Sedative  applications 
have  some  influence  in  allaying  the  pain ;  opiate  suppositories  in  par- 
ticular, or  the  belladonna  ointment  introduced  by  a  bougie.  Consti- 
tutional treatment  should  not  be  neglected ;  colchicum  and  bicarbonate 
of  potash  may  prove  beneficial  in  a  gouty  diathesis ;  or  quinine  and 
iron  in  persons  debilitated  and  worn  down  by  suffering. 

Pruritus  Ani. — Itching  at  the  anus,  unconnected  with  any  diseased 
state  of  the  part,  is  symptomatic  of  various  causative  conditions. 
Rectal  constipation,  ascarides,  congestion  of  the  mucous  membrane, 
not  distinctly  htemorrhoidal,  and  other  disorders  of  the  bowel,  are 
common  causes ;  or  over  eating  and  drinking,,  and  especially  the 
indulgence  of  some  particular  taste,  as  for  salmon  or  champagne.  Any 
cause  of  poi-tal  congestion,  affecting  the  hasmon^hoidal  veins,  may  also 
give  rise  to  anal  itching.  The  complaint  may  be  sympathetic ;  as  of 
chronic  enlargement  of  the  prostate,  or  of  some  uterine  or  ovarian 
irritation.  Constitutional  causes  are  also  not  uncommon  ;  as  sup- 
pressed gout,  or  an  excitable  state  of  the  nervous  system,  induced 
perhaps  by  overwork  and  anxiety,  or  excessive  smoking.  Anal  itching 
and  irritation  are  usually  more  intolerable  at  night,  depriving  the 
patient  of  sleep  ;  it  is  frequently  provoked  during  the  day  by  sitting- 
long  upright.  Scratching  or  rubbing  the  part  only  aggravates  the 
suffering,  and  results  in  moist  excoriation,  or  the  production  of  a  pecu- 
liar dry,  harsh,  and  leathery  state  of  the  skin,  easily  disposed  to  crack. 
The  colour,  at  first,  is  that  of  inflammatory  redness,  dusky  from  the 
naturally  brownish  hue  of  the  anal  integument ;  but  eventually  losing- 
its  pigment,  the  affected  skin  assumes  a  peculiar  dirty-white  appear- 
ance.    Sometimes,  it  is  the  seat  of  a  chronic  eczematous  eruption. 

This  wretched  affection  is  more  common  in  men  than  women ;  it 
occurs  often  in  adults,  and  sometimes  in  children,  but  is  especially 
incident  to  advanced  age. 

Treatment  consists  in  removing  any  exciting  cause,  and  using  seda- 
tive applications.  Hence,  it  will  be  imperative  to  regulate  the  bowels, 
and  avoid  any  stimulating  condiment,  food  or  drink :  or  the  removal 
of  ascarides  may  be  indicated  as  the  source  of  irritation;  and  in  any 
case,  absolute  cleanliness  must  be  enjoined.  As  a  sympathetic  affec- 
tion, the  treatment  of  anal  itching  will  be  that  of  the  organic  disease, 
which  is  the  distant  source  of  irritation.  And  any  constitutional  cause, 
as  a  gouty  condition,  must  be  met  by  appropriate  remedies.  But  a 
tonic  plan  of  treatment  will  be  requisite  when  the  complaint  seems  to 
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be  more  purely  neurotic  ;  iron  and  quinine,  arsenic,  or  strjclinine, 
may  then  be  given  with  marked  advantage  ;  and  the  bromide  of  potas- 
sium with  hydrate  of  chloral  is  extolled  by  Mr.  Allingham,  as  a 
hypnotic,  to  be  taken  at  bed-time.  He  speaks  highly  also  of  pressure 
on  the  nerves  around  the  anus,  as  by  means  of  a  bone  plug,  which 
may  be  worn  in  the  bowel  occasionally  at  night ;  and  the  relief  from 
irritation  which  is  thus  obtained  will  grant  the  patient  refreshing- 
sleep  when  opium  would  fail,  or  afterwards  aggravate  the  suffering. 
Of  topical  applications,  the  liquor  opii  sedativus,  chloroform  ointment 
or  vapour,  will  often  afford  relief.  The  latter  may  be  applied  by 
pouring  a  little  chloroform  into  a  wine-glass,  which  is  held  to  the 
anus.  Mr.  Curling-  highly  recommends  a  lotion  composed  of  a  drachm 
of  the  sulphuret  of  potassium  and  eight  ounces  of  lime-water ;  the 
infusion  of  tobacco,  with  five  grains  of  borax  to  the  ounce,  is  also  very 
efficacious.  In  chronic  cases,  astringent  lotions  are  often  beneficial ; 
as  lotions  of  alum,  tannin,  or  the  muriated  tincture  of  iron.  Counter- 
irritation  I  have  found  to  be  singularly  remedial,  when  the  anal  itching 
depends  on  ovarian  irritation  ;  a  blister  applied  over  the  iliac  region, 
on  the  tender  side,  has  not  unfrequently  acted  as  a  charm,  all  other 
treatment  having-  been  quite  ineffectual. 


THE   GENITO-URINARY   ORGANS. 
CHAPTER   LXI. 

DISEASES  OF  THE  KIDNEYS,  AND  OPERATIONS. 

The  Genito-Urinary  Organs  comprise  the  kidneys,  ureters,  bladder, 
prostate  gland,  urethra,  ]3enis,  scrotum,  and  testis, — in  the  male  ;  the 
uterus  and  ovaries,  the  vagina  and  vulva, — the  organs  of  generation  in 
the  female.  Of  these  organs  the  kidney,  in  respect  to  its  diseases,  falls 
within  the  allotted  province  of  Medicine,  and  incidental  notice  only 
will  be  taken  of  the  ureter  in  this  work.  But  the  Student  in  Sui^gery 
must  equally  study  diseases  of  the  kidneys  as  part  of  the  pathology 
of  the  urinary  system. 

Diseases  of  the  Kidneys,  and  Ureters. — Diseases  of  the  Kidneys 
demand  the  attention  of  the  Surgeon,  as  having  a  most  important  and 
varied  connection  with  Diseases  of  the  Bladder,  Prostate  Gland,  and 
Urethra  ;  but  no  less  also  in  their  relation  to  Urinary  Diseases,  which 
affect  the  practice  of  Surgery  in  general ;  and  occasionally,  with  regard 
to  operations,  for  otherwise  incurable  conditions  of  Kidney-disease. 

The  Kidneys  are  subject  to  Diseases  such  as  befal  other  organs, 
but  which  offer  considerable  peculiarities  in  their  pathology  and 
diagnosis,  and  thence  also  in  their  treatment.  Inflammation,  in  the 
conditions  of  acute  and  chronic  Nephritis,  and  Pyelitis  ;  Suppuration 
and   Abscess;    Degenerative   Transformations;    Morbid   Growths  or 
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Tumours ;  Kenal  Tuberculosis ;  and  Hydatids  ;  are  all  worthy  of 
special  notice.  Other  affections,  as  Hydronephrosis  and  Calculus, 
are  incident  to  the  functional  character  of  the  kidneys,  and  call  for 
surgical  interference.  Injuries  also  sometimes  occur,  involving  these 
organs,  whether  in  the  form  of  wounds,  lacei'ation,  or  contusion;  and 
Displacements.  These  lesions  are  associated  with  the  consideration 
of  x4bdominal  Injuries.  But  the  various  conditions  of  Kidney-disease, 
as  met  with  under  the  circumstances  of  surgical  experience,  will  now 
be  described. 

Nephritis. — The  terms  acute  and  chronic  nephritis  ai'e  in  com- 
mon use,  and  as  representing  different  states  of  inflammation  affecting 
the  kidney,  the  characters  of  which  are  better  marked  than  with 
regard  to  some  other  inflammatory  affections. 

Acute  Nephritis. — In  this  form  of  the  disease,  the  symptoms  are 
well  pronounced.  The  nephritic  attack,  preceded  perhaps  by  a  chill, 
is  manifested  by  pain  in  tbe  loins;  usually  a  deep-seated,  heavy,  ach- 
ing pain,  sometimes  of  a  stabbing  or  spasmodic  character  ;  extending 
up  the  back,  and  downwards  into  the  pelvis  and  thighs,  but  chiefly 
passing  along  the  course  of  the  ureter  or  the  spermatic  cord,  and 
attended  with  retraction  of  tbe  testicle.  This  pain  is  increased  by 
any  movement  which  disturbs  the  kidney,  such  as  pressure  in  the 
loin,  coughing,  standing,  or  even  by  turning  in  bed.  Nausea  or 
vomiting  not  unfrequently  thus  aggravates  the  patient's  suffering. 
Soon  the  bladder  becomes  irritable,  and  there  is  frequent  desire  to 
micturate ;  but  the  urine  voided  is  scanty  and  high-coloured,  having 
generally  an  acid  reaction,  and  renal  casts  may  be  discovered  by  the 
microscope,  these  casts  of  the  uriniferous  tubules  containing  blood 
and  pus  corpuscles.  If  the  disease  be  very  acute,  the  urine  is  visibly 
bloody  and  purulent,  indicating  further  destructive  changes  in  the 
kidneys.  Albumen  in  the  urine  is  then  due  to  the  presence  of  blood, 
and  not  owing  to  any  degenerative  change  in  the  kidney,  as  with 
albuminuria  from  an  acute  form  of  Bright's  disease.  The  kidney 
symptoms  in  acute  nephritis  are  also  accompanied  with  the  ordinary 
constitutional  disturbance  of  pyrexia,  as  denoted  by  the  pulse,  tem- 
perature, thirst,  headache,  and  sleepless,  nervous  excitement. 

Diagnosis. — In  the  acute  condition  of  nephritis,  inflammation  of 
the  kidneys  might  be  mistaken  for  certain  other  painful  affections  of 
these  organs,  or  of  other  parts.  Thus,  this  disease  should  be  dis- 
tinguished from  nephritic  pain — arising  from  calculus  in  the  kidney, 
or  its  passing  through  the  ureter  to  the  bladder  ;  acute  lumbago  ; 
renal  neuralgia ;  spinal  disease  ;  and  sympathetic  affections  of  the 
kidney,  as  referable  to  cystitis  from  any  cause ;  stone  in  the  bladder ; 
prostatitis  or  other  diseases  of  this  gland ;  stricture  of  the  urethra. 

Calculous  Nephralgia  resembles  acute  nephritis,  in  the  severe  or 
agonizing  pain  experienced  in  the  loins,  with  perhaps  tenderness,  and 
retraction  of  the  testis  ;  these  symptoms  are  also  accompanied  with 
vomiting  and  hgematuria ;  but  the  constitutional  disturbance  is  not 
febrile — inflammatory  fever  is  wanting  to  complete  the  assemblage  of 
symptoms  which  characterize  nephritis.  The  descent  of  a  renal  cal- 
culus through  the  ureter,  is  announced  by  the  equally  severe  neurotic 
symptoms  to  be  noticed  hereafter,  and  which  commencing  suddenly, 
as  suddenly  cease,  when  the  passage  is  completed  ;  followed  by  the 
manifestations  of  stone  in  the  bladder. 
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The  renal  pains  of  lumlago  can  be  readily  recognized  as  a  muscu- 
lar affection,  aggravated  by  movement,  or  other  provocation  of  rheu- 
matism. And,  the  absence  of  all  the  symptoms  of  nephritis  is  no 
less  significant. 

Renal  neuralgia  is  usually  too  intense  for  nephritis — amounting  to 
agony,  and  marked  by  all  the  peculiarities  of  hysteric  pain,  its  super- 
ficial or  cutaneous  character,  aggravated  perhaps  by  the  slightest 
touch,  rather  than  elicited  by  deep  pressure  ;  the  extension  of  such 
pain  from  the  loius  upwards  or  downwards ;  its  coming  and  going 
fitfully,  or  its  sudden  migfration  to  some  other  part,  leaving  the  loins 
quite  free  from  pain.  The  association  of  other  functional  disorders 
relating  to  hysteria,  affords  also  additional  evidence.  Thus,  the  urine 
is  often  pale,  and  abundant ;  never  bloody. 

Caries  of  the  spine,  in  its  earliest  stage,  may  be  detected  by  the 
pain  on  deep  pressure  over  the  spine  or  spines  of  the  vertebrae,  at 
the  seat  of  disease — before  the  supervention  of  any  gibbosity  or  angular 
curvature  proclaims  the  nature  of  the  case. 

Sympathetic  affections  of  the  kidney  simulate  nephritis  ;  but  they 
may  be  distinguished  by  the  absence  of  the  symptoms  peculiar  to  this 
disease,  and  the  association  of  symptoms  arising  from  whatever  may 
be  the  cause  of  invitation  in  some  part  of  the  urinary  tract.  Thus, 
acute  inflammation  of  the  bladder  sometimes  gives  rise  to  severe 
renal  pain ;  but  unaccompanied  with  renal  casts  in  the  urine,  and 
attended  with  the  supra-pubic  pain  of  acute  cystitis.  Apart  from 
the  absence  of  renal  casts,  the  state  of  the  urine  would  mislead  the 
diagnosis  ;  the  urine  having  the  same  high  colour,  and  acid  reaction, 
with  the  blood-tinged,  milky,  muco-purulent  character  of  acute 
nephritis. 

Chronic  cystitis  stands  in  a  different  relation  to  renal  irritation ; 
for  the  vesical  inflammation  is  apt  to  creep  up  the  ureter,  and  thus 
actually  induce  nephritis.  But  here,  the  state  of  the  urine  itself  is 
quite  diagnostic — -in  its  ammoniacal  alkaline  reaction,  and  abundant 
ropy  mucus. 

Stone  in  the  bladder  is  sometimes  the  source  of  nephritic  irritation  ; 
and  then  the  diagnosis  from  nephritis  will  turn  upon  the  symptoms 
referable  to  vesical  calculus,  as  the  causative  condition. 

Prostatic  and  Urethral  causes  of  apparent  nephritis  should  be 
estimated  also  by  the  association  of  their  symptoms  with  renal  irrita- 
tion, lest  the  Surgeon  be  led  to  form  a  judgment  against  the  weight  of 
evidence.  Thus,  acute  inflammation  of  the  prostate  will  be  recognized 
chiefly  by  the  exqiiisitely  painful  enlargement  of  this  body,  and  partial 
retention  arising  from  the  obstruction  offered  to  the  free  passage  of 
urine ;  and  stricture  of  the  urethra  may  be  as  readily  ascertained  by 
the  ordinary  symptoms  of  its  presence,  with  urethral  examination. 

Chronic  Nephritis  may  be  the  sequel  of  the  acute  disease,  or  appear 
as  a  primary  affection.  The  characteristic  symptoms  of  acute  nephritis 
are  conspicuous  for  their  absence,  and  the  onset  of  the  disease  is  most 
insidious.  This  form  of  nephiitis  is  generally  the  outcome  of  previous 
organic  disease  of  the  bladder,  prostate  gland,  or  urethra,  producing 
obstruction  to  the  complete  evacuation  of  urine  from  the  bladder. 
This  partial  retention  usually  results  in  chronic  cystitis  ;  and  the  symp- 
toms of  chronic  nephritis  are  referable  rather  to  the  bladder  than  to 
the  kidney.     There  is  some  constant  pain  in  the  lumbar  region ;  but 
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the  bladder  is  irritable,  or  tolerant  of  its  contents  from  babitual  re- 
tention, and  the  state  of  the  nrine  is  significant — in  differing  from  that 
of  acute  nephi-itis,  and  as  denoting  chronic  cystitis,  coupled  with 
evidence  of  destriictive  changes  in  the  kidney.  The  urine  assumes  a 
brownish-yellow  tijit,  becomes  ammoniacal,  and  is  loaded  with  muco- 
purulent secretion,  mixed  with  the  chalky  matter  of  ammoniaco-mag- 
nesian  phosphates  ;  but  it  also  contains  blood,  pus,  and  renal  casts. 
Sometimes  the  urine  is  albuminous.  When  labouring  under  chronic 
nephritis,  the  patient's  general  health  slowly  declines ;  he  is  cachectic 
and  worn  down,  sinking  at  length  from  exhaustion.  Urajmia  not  un- 
frequently  supervenes,  with  suppi'ession  of  urine,  and  drowsiness, 
terminating  in  overwhelming  coma.  Or  death  may  result  from  septi- 
caemia ;  sometimes  from  collapse,  as  if  from  the  shock  of  injury — after 
any  sudden  aggravation  of  the  bladder  and  renal  symptoms.  Occasion- 
ally, an  attack  of  acute  nephritis  completes  the  destructive  changes 
which  the  kidneys  had  already  undergone  ;  and  the  patient  being  seized 
Avith  rigors,  severe  pain  in  the  loins,  and  fever,  speedily  falls  into  a 
state  of  ursemic  intoxication,  which  is  even  more  surely  fatal  than 
the  slow  urjemic  poisoning  of  chronic  nephritis. 

JS^o  more  important  question  can  engage  the  Surgeon's  attention, 
than  with  regard  to  the  pre-existence  of  chronic  nephritis  in  any  case 
which  he  is  about  to  submit  to  operation,  on  the  bladder,  prostate 
gland,  or  iirethra ;  and  the  proportionate  tendency  to  albuminuria 
will  most  seriously  affect  the  issue  of  almost  any  operation  in  Sui'gery. 

Causes,  and  their  Operation. — Many  causes  may  give  rise  to 
nephritis.  Injuries,  such  as  contusion,  strain,  or  wounds,  and 
exposure  to  cold,  may  induce  inflammation  of  the  kidney ;  and  so  also 
may  various  states  of  the  urine — constituting  urinary  deposits,  or  a 
renal  calculus  ;  and  the  temporary  influence  of  medicinal  agents — as 
alcohol,  cantharides,  turpentine — may  be  mentioned,  among  causes  of, 
this  kind.  Entozoa,  rarely  existing  in  the  kidney,  provoke  inflamma- 
tion. All  such  causes  operate  directly  upon  the  kidney,  as  occasions 
of  irritation,  and  thus  excite  nephritic  inflammation.  But,  commonly 
the  causes  of  nephritis  are  to  be  found  in  some  portions  of  the  urinary 
tract — in  the  bladder,  as  the  seat  of  inflammation,  a  morbid  growth, 
or  a  calculus;  in  the  pi-ostate,  under  similar  circumstances  ;  or  in  the 
urethra,  as  stricture,  a  urethral  tumour,  or  impacted  calculus.  And, 
as  occasional  causes,  may  be  noticed  some  inflammatory  affection  or 
other  disease  of  various  parts,  more  or  less  contiguous  to  the  kidney — 
as  disease  of  the  spine,  or  of  the  liver.  The  operation  of  this  class  of 
conditions  in  producing  nephritis,  is  always  indirectly.  Some  appear 
to  act  upon  the  kidney  through  reflex  irritation.  Mr.  Marcus  Beck 
has  specially  investigated  the  etiology  of  nephritic  inflammation,  in 
this  modus  operandi.  Cystitis,  or  stone  in  the  bladder;  jDrostatitis, 
or  a  prostatic  calculus ;  stricture  of  the  urethra,  or  any  source  of 
irritation  in  this  portion  of  the  urinary  tract,  may  thus  apparently 
induce  hyperaemia  of  the  kidney,  resulting  in  inflammation.  But, 
the  same  conditions  of  irritation  or  inflammation,  more  or  less  remote 
from  the  kidney,  may  also  operate  by  extension  upwards  along  the 
ureters  to  this  organ,  and  thus  excite  nephritis.  The  indirect  influence 
of  lithotrity,  catheterism,  and  other  surgical  operations  on  the  lower 
urinary  organs,  as  not  uncommon  causes  of  nephritis,  may  be  ex- 
plained in  like  manner.     To  this  mode  of  origin  is  referable  also  the 
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occasional  production  of  nephritic  inflammation  hj  extension  from 
neigkbouring  parts. 

Obstruction  to  the  evacnation  of  urine  often  occurs  in  connection 
with  the  same  forms  of  disease,  in  various  portions  of  the  urinarj 
tract,  which  induce  nephritis  by  the  extension  of  irritation,  or  by 
reflex  action.  But  obstruction,  resulting  in  the  retention  of  urine, 
exerts  a  constant  backward  pressure  upon  the  pelvis  and  secretory 
portions  of  the  kidneys,  which  at  length  gives  rise  to  nephritis.  This 
mechanical  or  hydraulic  mode  of  operation  usually  takes  effect  by  the 
tension  to  which  the  kidneys  are  thns  constantly  subjected.  And, 
apart  from  this  condition  of  the  organ,  or  in  conjunction  with  it,  the 
retention  of  septic  matter,  from  decomposition  of  muco-purulent  urine 
in  the  kidney,  is  a  potent  agent  in  provoking  inflammation  of  the 
organ. 

JSTephrltis  resulting  from  obstruction,  is  the  more  common  mode 
of  origin  in  the  chronic  form  of  the  disease  ;  while  acute  nephritis 
usually  arises  from  irritation  creeping  up  the  urinary  tract,  or  trans- 
ferred by  reflex  nervous  action — vaso-motor  influence — upon  the 
vascular  system  of  the  kidney.  N^ot  unfrequently,  perhaps,  two  or 
three  such  modes  of  origin  co-operate  in  the  causation  of  nephritis. 
And,  as  repeated  slight  attacks  of  nephritic  hypersemia  or  congestion 
lay  the  foundation  for  the  gradual  and  insidious  development  of 
chronic  nephritis ;  so  also  a  chronic  state  of  the  disease  invites  an 
attack  of  acute  nephritis,  from  any  exciting  cause,  as  from  the 
additional  mechanical  irritation  incident  to  catheterism,  or  other 
surgical  operation  upon  any  portion  of  the  urinary  tract. 

Interstitial  Nephritis. — In  connection  with  nephritis  resulting,  more 
particularly,  from  obstruction  to  the  evacuation  of  urine — in  other 
words,  from  habitual  partial  retention  and  occasional  over-distension — 
certain  differential  symptoms  may  be  noticed.  The  tension  which  the 
kidneys  undergo  from  the  pressure  of  urine  in  the  ureters  and  pelves 
of  these  organs,  gradually  induces  a  round-cell  infiltration  from  the 
growth  of  connective  tissue,  between  the  uriniferous  tubules,  rather 
than  a  destruction  of  the  epithelial  layer  within  the  tubules  ;  the  one 
being  an  interstitial  or  intertubular  nephritis,  the  other  a  desqua- 
mative neplu-itis, — the  symptoms  of  which  have  been  already  noticed. 
Mr.  Marcus  Beck — who  has  carefully  investigated  this  interstitial 
form  of  the  disease — attributes  the  renal  tension,  not  to  the  regurgitant 
action  of  an  over-distended  bladder,  inasmuch  as  the  valves  of  the 
ureters  are  found  to  be  competent,  but  to  the  impediment  offered  to 
the  passage  of  urine  downwards  through  the  ureters  into  the  bladder, 
which,  owing  to  some  cause  of  obstruction,  cannot  expel  the  urine  as 
it  becomes  fuller.  In  hypertrophy  of  the  bladder,  the  entrance  of  urine 
is  obstructed  by  the  ureter  passing  obliquely  through  the  thickened 
wall.  The  interstitial  cell-growth  in  the  kidney  would  appear  to  be  a 
compensatory  change,  to.  support  the  tubules  under  the  increased 
pressure  of  urine. 

The  symptoms  of  interstitial  nephritis  depend  on  the  more  or  less 
acute  or  chronic  state  of  the  disease. 

When  acute,  the  attacks  are  often  provoked  by  some  surgical 
operation, — as  for  stone  or  stricture.  The  patient  is  seized  with  rigors 
— the  temperature  rising  perhaps  to  105°  or  higher,  followed  by 
profuse  sweating,  and  a  decline  of  temperature,  but  which  still  remains 
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above  normal.  There  is  complete  loss  of  appetite,  -with  nausea  and 
vomiting ;  the  tongue  becomes  dry,  red  and  fissured,  "  looking  like  a 
piece  of  broiled  ham;"  sordes  encrust  the  teeth,  prostration  and  emacia- 
tion I'apidly  ensue,  and  death  from  the  comatose  influence  of  uraemic 
poisoning.  The  quantity  of  urine,  however,  is  usually  abundant ;  it 
is  bloody,  and  muco-purulent — partly  from  the  chronic  cystitis,  with 
which  this  nephritis  is  usually  associated,  but  also  as  proceeding  from 
the  suppurative  state  of  the  kidney,  which  commonly  results  from 
acute  interstitial  inflammation.  Renal  casts  are  rarely  passed,  and 
no  oedema  supervenes  in  the  course  of  the  disease. 

In  a  less  acute,  or  a  chronic  form,  interstitial  nephritis  is  attended 
with  scarcely  any  marked  renal  symptoms.  •  There  is  little  or  no 
tenderness  over  the  kidney ;  the  urine  is  abundant,  and  of  low  specific 
gi'avity ;  it  also  contains  albumen  and  niuco-purulent  matter;  but 
probably  both  these  states  are  partly  preferable  to  the  accompanying 
chronic  cystitis — a  portion  of  the  albumen  being  obtained  from  the 
pui'ulent  deposit,  when  the  urine  is  submitted  to  examination.  No 
renal  casts  may  be  found.  The  constitutional  condition  is  more 
significant.  The  patient  loses  his  appetite,  and  has  attacks  of  nausea, 
though  rarely  of  vomiting  ;  his  tongue  becomes  dry  and  furred,  and  a 
persistent  nocturnal  rise  of  temperature  marks  the  progress  of  the 
disease,  as  general  weakness  and  emaciation  supervene. 

It  is  this  state  which  indicates  the  presence  of  kidney-disease, 
that  would  render  any  operation  on  the  bladder  or  urethra  specially 
dangerous,  from  the  risk  of  rousing  the  dormant  nephritis  into  an 
acute  and  active  condition. 

The  pathology  of  nephritis,  or  the  structural  changes  which  the 
kidney  undergoes  from  inflammation,  are  variously  described  by 
authorities  on  this  subject,  aud  I  shall  not  attempt  to  reconcile  certain 
discrepancies  of  observation.  They  relate  to  changes  which  are  not 
essential,  or  which  refer  to  transitional  states,  from  the  earlier  stage 
of  inflammation  to  the  supervention  of  suppuration,  or  as  resulting 
in  other  destruction  of  the  organ. 

The  seat  of  inflammation  is  the  tubular  or  secretory  portion  of  the 
kidney,  whether  the  cortical  or  the  pyramidal  part  be  chiefly  afl^ected. 
The  organ  is  injected  throughout  its  substance  ;  but  the  pyramidal 
part  is  especially  the  seat  of  hypera3mia,  contrasting  with  the  paler 
cortex,  which  has  a  mottled  appearance,  a  yellowish  ground,  beset  with 
purple  patches  or  granular  points  of  discolouration.  Sometimes  the 
pyramidal  part  is  marked  with  pale  lines,  converging  in  the  direction 
of  the  tubules  towards  the  pelvis  of  the  kidney.  Spots  of  soft  yellow 
matter  may  have  formed  in  the  cortical  portion,  which  press  upon  and 
further  obstruct  the  tubules — tending  to  obliterate  the  secretory 
structure  of  the  kidney.  The  Malpighian  bodies  are  more  especially 
thus  encompassed,  and  by  pressing  on  the  vessels,  no  less  than  upon 
the  tubules,  occasion  the  pallidity  of  the  cortex.  This  yellowish 
interstitial  matter  is  not,  properly  speaking,  a  deposit,  but  a  growth, 
consisting  of  round  cells  from  the  connective  tissue  which  it  infiltrates  ; 
and  when  appearing  as  distinct  spots,  these  areas  of  round .  cells  are 
ready  to  pass  into  the  state  of  purulent  collections — constituting 
scattered  abscesses  in  the  kidney.  In  the  acute  desqtiamative  form  of 
nephritis,  the  uriniferous  tubules  themselves  are  crammed  and  choked 
with  epithelial  cells,  mixed  with  blood  and  pus  corpuscles ;  and  which 
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are  together  shed  ib  the  shape  of  casts  of  the  tubules — renal  casts, 
appearing  in  the  urine.  The  comparative  absence  of  any  such  casts 
is  distinctive  of  interstitial  nephritis.  The  pelvis  of  the  kidney,  or 
dilated  portion  of  the  ureter,  may  not  share  in  the  hypergemic  state 
of  the  kidney-substance  ;  but  more  often  it  is  engorged  with  muco- 
purulent secretion  from  its  lining  membrane. 

The  general  result  of  these  changes  is— that  the  whole  kidney  has 
become  enlarged  and  softened ;  the  capsule  is  opaque  and  somewhat 
hyper- vascular,  and  although  it  can  be  readily  torn  off  from  the  stib- 
stance  of  the  kidney,  it  leaves  a  coarsely  granular  surface — which 
presents  the  yellowish,  and  purple  mottled  appearance,  already  de- 
scribed on  section,  with  the  congested  veins  standing  out  and  having 
a  radiated  or  stellated  aspect. 

In  the  clironic  state  of  nephritis,  the  jjathological  consequences  of 
repeated  acute  attacks,  or  of  old-standing  inflammation,  will  be  found 
after  death.  The  description  need  not  heie  be  carried  further  than  to 
state,  that  the  changes  are  those  of  chronic  desquamative  nephritis, 
with  interstitial  deposit ;  and  which  result  in  the  varied  appearances 
of  the  kidney,  known  as  the  ''large,  smooth,  white  kidney,"  the  "red, 
coai'se,  mottled  kidney,"  and  the  "granular,  contracted,"  or  atrophied 
kidney.  These  remnant  organs  are  hopelessly  incurable,  and  belong 
to  the  dead-house.  The  destructive  changes  thus  summarily  referred 
to  represent  the  various  forms  of  degeneration,  which  are  comprised 
under  the  generic  term  of  Bright's  disease  of  the  kidney. 

Treatmetit. — Whether  nephritis  be  acute  or  chronic,  the  same 
principles  of  treatment  should  be  kept  in  view.  All  remedial  measures 
will  be  directed  by  two  considerations  :  how  to  spare  the  kidneys  in 
the  performance  of  their  functions  as  secreting  organs,  with  a  view 
to  their  physiological  rest;  and  how  to  remove  any  cause  or  causes 
which  may  be  in  operation  for  the  production  of  nephritic  inflam- 
mation. 

Acute  nephritis  responds  more  readily  to  these  principles  of  treat- 
ment. The  kidneys  may  be  placed  at  rest,  in  some  measure,  by 
establishing  a  free  discharge  from  the  intestinal  canal,  and  the  skin ; 
for  although  no  truly  vicarious  function  may  thus  be  substituted,  the 
derivative  action  from  the  kidneys  will  relieve  the  hypersemic  or  con- 
gested state  of  these  organs.  Hence,  the  therapeutic  value  of  saline 
aperients,  and  sudorifics.  The  sulphates  of  magnesia  and  soda  should 
be  administered  to  keep  the  bowels  freely  open,  and  the  citrate  of 
potash  combined  will  tend  to  check  the  hyperacidity  of  the  urine. 
The  acetate  of  ammonia  and  Dover's  powder  are  useful  sudorific 
agents,  and  a  warm  bath  is  often  very  beneficial.  Dry  cupping  in  the 
lumbar  region,  with  warm  fomentations,  may  afford  additional  relief 
by  derivation.  Diuretics  of  all  kinds  must,  of  course,  be  avoided.  It 
is  desirable  also  to  moderate  even  the  quantity  of  the  bland  fluid 
drinks  which  might  otherwise  be  allowed  to  mitigate  the  high  degree 
of  inflammatory  fever  which  attends  acute  nephritis.  A  gouty  or 
rheumatic  diathesis  which  sometimes  prevails,  may  be  met  by  alkaline 
treatment ;  but  it  is  doubtful  whether  colchicum  can  be  regarded  as 
eligible — owing  to  its  diuretic  action. 

Chro7iic  nephritis  is  far  less  amenable  to  any  remedial  measures — 
the  kidneys  having  already  undergone  irreparable  damage.  Yet  the 
same  plan  of  treatment  should  be  adopted,  by  an  appeal  to  the  bowels 
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and  skin.  It  has  been  recommended  to  blister  the  ]oins  in  these  cases, 
but  nothing  short  of  a  continued  or  repeated  derivation  and  discharge 
in  this  way  could  be  of  much  avail,  and  the  debilitating  effect  of  any 
such  prolonged  irritation,  and  drain  fi'om  the  system,  would  be  more 
prejudicial  than  salutaiy,  in  the  enfeebled  constitutional  state  of  the 
patient.  It  is,  indeed,  this  state  of  health,  rather  than  the  renal 
condition,  which  we  seek  to  repair.  Instead,  therefore,  of  unnecessarily 
confining  the  patient  to  bed,  he  should  be  warmly  clad,  and  have  a 
warm  bath  occasionally ;  take  such  nutritious  diet  as  shall  not  tax  the 
excretory  power  of  the  kidneys,  or  oppress  these  organs  in  their 
distress,  and  avoid  recourse  to  alcoholic  stimulants — the  previous 
indulgence  in  which,  habitually,  may  have  induced  the  chronic  renal 
disease  from  which  he  is  suffering.  Of  tonics,  the  preparations  of 
iron  and  quinine  afford  the  best  adjuncts  for  improving  the  angemic 
condition  and  maintaining  the  strength,  in  contending  with  the 
advei'se  influence  of  the  slow  urjemia  under  which  the  patient  is 
labouring. 

In  the  management  of  chronic  nephritis,  the  Surgeon's  attention 
should  be  directed  to  the  treatment  of  the  causative  condition  refer- 
able to  the  bladder,  prostate  gland,  or  urethra,  which  is  commonly 
associated  ;  the  kidney-mischief  having  proceeded  from  some  obstruc- 
tive disease  in  one  or  other  of  these  organs,  resulting  in  habitual 
retention  of  urine,  which  state  has  reacted  upon  the  kidneys. 

Pyelitis. — Inflammation  of  the  pelvis  of  the  kidney,  and  ureter, 
may  occur  independently  of  nephritis ;  although  the  two  are  often 
connected.  It  is  usually  consequent  upon  the  habitual  retention 
of  urine,  from  some  obstructive  disease  in  the  lower  urinary  tract ; 
such  as  stone  in  the  bladder,  prostatic  enlargement,  or  urethral  stric- 
ture. Pyelitis,  therefore,  is  mostly  associated  with  chronic  cystitis. 
But  the  pelvis  of  the  kidney  may  become  inflamed  from  the  retention 
of  a  renal  calculus,  as  the  source  of  irritation.  In  the  former  mode 
of  origin,  the  inflammation  may  be  an  extension  of  the  vesical 
inflammation  below  ;  but  the  constant  retention  of  urine  has  produced 
a  distended  state  of  the  ureters  and  pelves  of  the  kidneys — conducive 
to  pyelitis.  In  pyelitis,  resulting  from  renal  calculus,  the  pelvis 
of  the  kidney  is  chiefly  affected,  and  only  on  the  side  of  the  disease. 
A  stone  impacted  in  the  ureter  will  also  give  rise  to  pyelitis,  both 
from  irritation  and  from  obstruction  of  the  duct. 

Inflammation  of  the  pelvis  usually  extends  slowly  to  the  kidney- 
substance,  and  thus  pyelitis  leads  to  chronic  nephritis,  with  its 
destructive  changes.  Or,  from  constant  distension  of  the  pelvis,  the 
kidney  gradually  becomes  wasted,  and  sacculated  ;  and  thence  greatly 
enlarged,  but  atrophied  kidneys,  with  much  enlargement  of  the 
pelves  and  ui-eters,  are  found  in  the  after-death  examination  of  old- 
standing  pyelitis. 

The  symptoms  of  this  affection  of  the  kidney  are  generally  those 
of  renal  calculus.  Chiefly,  lumbar  pain,  more  or  less  constant,  and 
extending  down  the  course  of  the  ureters,  with  retraction  of  the 
testicle.  Blood-stained  urine,  or  the  presence  of  blood-corpuscles, 
and  pus,  supply  further  evidence  of  the  renal  condition.  Pyelitis 
arising  from  obsti^uction  has  no  symptoms  of  its  own ;  but  the  super- 
vention of  this  kidney-mischief  may  be  inferred  in  an  old-standing 
case.      When   chronic  nephritis   has   ensued,   the   presence   of   renal 
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casts  in  the  urine,  which  is  also  purulent,  is  at  least  a  significant, 
if  not  a  constant  sign,  of  the  additional  damage  which  the  kidneys 
have  sustained. 

Treatment. — Pyelitis  admits  of  treatment  on  the  same  principles, 
and  by  similar  measures,  as  acute,  and  chronic,  nephritis — to  which, 
therefore,  reference  may  be  made.  Calculous  pyelitis  is  often  a  veiy 
chronic  and.  troublesome  affection,^ — a  patient  suffering  for  a  long 
time,  perhaps,  from  a  stone  in  the  kidney.  Relief  of  pain,  in  attacks 
of  nephritic  colic,  calls  for  the  administration  of  opium,  and  the 
relaxing  influence  of  a  warm  bath,  occasionally.  It  is  this  condition 
of  calculus  in  which  the  solvent  treatment  appears  to  be  most 
hopeful.  Sometimes  the  urine  becomes  moi'e  than  blood-tinged,  the 
haemorrhage  amounts  to  h^naturia.  This  may  be  restrained  by 
perchloi'ide  of  iron  or  gallic  acid.  Any  occasion  of  urinary  retention 
— whether  vesical  calculus,  prostatic  enlargement,  or  urethral  stric- 
ture— which  may  be  the  cause  of  pyelitis,  must,  of  course,  not  be  over- 
looked ;  and,  indeed,  the  Surgeon  will  hardly  fail  to  have  his  attention 
turned  in  that  direction,  as  being  then  a  more  prominent  feature  in 
connection  with  the  chronic  kidney-disease. 

Suppuration,  and  Abscess  of  the  Kidney — Pyonephrosis. — Inflam- 
mation of  the  kidney,  whether  affecting  the  secretory  portion,  or  the 
pelvis,  may  pass  on  to  suppuration,  and  assume  the  condition  of 
suppurative  nephritis,  or  suppurative  pyelitis,  or  when  both  are  con* 
joined — pyelo-nephritis,  also  known  as  renal  abscess. 

Suppuration  sometimes  occurs  external  to  the  kidney,  in  the  loose 
cellular  texture  around  tbe  capsule,  forming  peri-nephritic  abscess. 

In  the  kidney,  when  the  secretory  structure  is  the  seat  of  sup- 
puration, it  may  appear  in  the  form  of  scattered  abscesses,  within  the 
cortical  and  pyramidal  portions  of  the  organ ;  or  as  an  abscess 
between  the  cortical  portion  and  the  investing  capsule. 

Abscess  of  the  kidney  may  be  the  result  of  other  causes  than 
inflammation  ;  sometimes  proceeding  from  disease  of  the  spinal  cord, 
and  not  unfrequently  being  the  product  of  pysemJa.  As  resulting, 
therefore,  from  many  and  diverse  causes,  renal  abscess  may  be  so 
far  regarded  as  having  a  clinical  history  different  from  that  of 
nephritis — whether  due  to  external  injury,  a  renal  calcukis,  or  other 
cause  of  direct  renal  irritation,  or  as  referable  to  some  cause  of 
obstruction  in  the  lower  urinary  tract,  with  retention  of  urine. 
Peri-nephritic  abscess  may  be  produced  under  similar  cii-cumstances. 

But  all  these  forms  of  suppuration,  in,  and  around,  the  kidney, 
imply  an  irreparable  destruction  of  the  organ,  and  are  post-mortem 
distinctions  rather  than  clinical  differences.  Their  practical  import- 
ance relates  to  the  question  of  diagnosis,  with  a  view,  perhaps,  to 
operative  interference. 

The  symptoms  of  renal  abscess,  and  of  peri-nephritic  abscess,  are 
alike  those  of  either  acute  or  chronic  nephritis.  Pain  in  the  lumbar 
region, — the  pain  being  intense,  or  of  a  dull  aching  character,  and 
extending  down  the  course  of  the  ureter,  accompanied  often  with 
tenderness  and  retraction  of  the  testicle.  Rigors,  as  suppuration 
commences  and  pi'ogresses,  with  high  pyrexia,  followed  by  hectic, 
as  constitutional  disturbances,  are  also  symptoms  in  common,  whether 
the  abscess  be  within  or  external  to  the  kidney.  Pus  appears  in  the 
ui-ine ;  sometimes  only  a  small  quantity, — sufficient  to  give  a  whitish 
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turbidity  to  the  urine,  and  \\'hicli,  on  settlinor  down  as  a  diffluent 
deposit,  can  be  recognized  by  the  eye,  or  Avill  be  shown  by  the 
microscope.  Sometimes,  however,  the  pus-discharge  is  abundant  or 
copious,  of  a  greenish  colour — from  a  sacculated  kidney,  and  on 
depositing,  forms  half  or  two-thirds  of  the  urine  passed.  But,  as 
proceeding  from  suppurative  nephritis,  renal  casts  of  epithelium, 
blood  and  pus,  are  always  found  in  the  urine ;  whereas  suppurative 
pyelitis  alone  may  be  distinguished  by  the  absence  of  this  additional 
element  in  the  urine.  Comparatively  seldom,  however,  are  the  two 
seats  of  suppuration  dissociated. 

As  the  abscess  enlarges,  a  tumour  appears  in  the  loin  ;  at  first 
to  be  detected  only  by  its  fluid  and  fluctuating  character,  on  deep 
pressure;  but  afterwards  presenting  a  distinct  swelling  in  the  lumbar 
region.  This  kind  of  lumbar  swelling,  in  connection  with  purulent 
urine,  will  leave  scarcely  any  doubt  as  to  the  presence  of  renal  abscess, 
and  differentiate  this  condition  from  cystitis,  acute  or  chronic. 

Peri-nephritic  abscess  also  presents  a  similar  lumbar  swelling ; 
but  the  urine  exhibits  no  appearance  of  pus  or  blood,  either  when 
passed,  or  as  a  deposit ;  and  there  are  no  renal  casts.  Enlargement 
of  the  abscess  is  sometimes  attended  with  flexure  of  the  thigh  on  the 
abdomen,  so  far  simulating  disease  of  the  hip-joint. 

Renal  abscess  takes  a  variable  course.  Usually  discharging  through 
the  pelvis  and  ureter,  in  the  form  of  purulent  urine,  the  collection 
of  matter  may  burst  through  the  capsule  of  the  kidney,  and  constitute 
a  peri-nephritic  abscess  in  the  loin.  More  rarely,  the  discharge  takes 
place  into  the  peritopeum,  or  finds  its  way  into  the  intestine,  or 
upwards  into  the  lung.  Either  of  the  latter  events  will  be  followed 
by  purulent  evacuations  from  the  bowels,  or  through  the  bronchial 
tubes — the  matter  being  coughed  up  ;  thereby  plainly  declaring  the 
nature  of  the  case,  taken  in  connection  Avith  antecedent  symptoms. 
A  purplish  discolouration  of  the  skin,  with  an  oedematous  and  perhaps 
emphysematous  state  of  the  subcellular  texture,  is  significant  of  the 
abscess  coming  to  the  surface.  As  the  abscess  points,  it  exhibits  the 
usual  appearances — in  the  loin.     A  fistulous  opening  usually  results. 

Peri-nephritic  abscess  tends  to  open  in  the  same  directions,  ex- 
cepting that  probably  such  abscess  never  communicates  with  the 
kidney ;  but  it  is  liable  to  gravitate  downwards  along  tlie  course  of 
the  psoas  muscle,  and  thence  drop  into  the  pelvis,  or  open  in  the 
thigh — below  Poupart's  ligament. 

In  a  cli7-onic  state,  as  met  with  in  scrofulous  subjects,  renal  abscess 
is  attended  with  similar  symptoms ;  but  it  may  remain  quiescent  for 
months,  enlarging  slowly,  ere  it  opens.  When  the  swelling  appears 
in  the  loin,  the  doughy,  almost  semi-solid  character  of  the  tumefaction 
might  be  mistaken  for  a  tumour  of  the  kidney.  Puncture  will  show 
the  difference.  The  abscess  at  length  opens,  or  cracks,  rehictantly ; 
the  integument  presenting  less  discolouration  than  in  the  acute  form 
of  the  disease.     The  matter  discharged  is  usually  thick  and  curdy. 

A  residual  abscess  of  the  kidney  is  discoverable  only  when  the 
organ  is  removed — as  by  the  operation  of  nephrectomy.  The  pus- 
collection  is  found  to  have  undergone  caseous  degeneration  into  a 
cheesy  or  putty-like  substance,  mixed  with  serous  fluid,  and  phos- 
phatic  concretion  ;  constituting  a  sort  of  renal  calculus. 

Whenever  the  abscess — whether   acute    or    chronic,   has    opened 
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in  the  lumbar  region,  its  renal  or  peri-nephritic  nature  will  be  indi- 
cated by  the  kind  of  discharge  ;  as  coming  from  the  kidney,  the  pus 
is  mixed  with  urine,  and  perhaps  calculous  concretion  ;  while  the 
discharge  from  an  abscess  around  the  kidney  will  be  altogether 
purulent. 

Bat,  certain  difficulties  surround  the  diagnosis  with  regard  to 
other  affections — beyond  the  question  as  to  the  seat  of  abscess. 
Painful  affections  in  the  lumbar  region,  of  a  neuralgic  or  rheumatic 
character,  are  easily  disposed  of,  by  the  absence  of  renal  symptoms, 
and  there  is  no  swelling  in  the  loin  at  a  subsequent  period.  Lumbar 
abscess,  unconnected  with  the  kidney,  presents  a  swelling  in  this 
region  ;  but  its  connection  with  caries  of  the  spine  is  sufficiently 
distinctive.  Psoas  abscess,  proceeding  from  spinal  disease,  might  be 
mistaken  for  peri-nephritic  abscess,  but  may  be  distinguished  in  like 
manner.  The  more  difficult  diagnosis  is  between  renal  or  peri- 
nephritic  abscess,  and  a  tumour  of  the  kidney — solid  or  cystic.  The 
almost  solid  feeling  communicated  by  scrofulous  abscess,  renders  the 
question  of  their  differentiation  even  more  perplexing.  Puncture 
may  avail  to  clear  up  the  doubt ;  but  absolute  certainty  respecting 
the  nature  of  such  a  case  can  be  of  little  practical  consequence.  If 
the  kidney  be  irreparably  destroyed,  either  by  abscess-formation, 
or  by  a  morbid  growth,  the  desirability  of  submifcting  the  patient  to 
operative  interference  will  be  the  only  consideration.  An  exploratory 
incision  will  best  decide  any  doubt  in  the  diagnosis,  and  enable  the 
Surgeon  to  complete  the  operation  of  nephrotomy  or  nephrectomy. 
Lumbar  hernia  rarely  occurs,  yet  its  possibility  must  not  be  overlooked, 
and  especially  in  resorting  to  operation.  The  hernial  protrusion  can 
generally  be  reduced. 

The  treatment  of  renal  abscess,  or  of  a  peri-nephritic  collection  of 
matter,  should  be  conducted  on  ordinary  principles.  An  early  and 
free  incision,  with  drainage,  and  antiseptic  syringing  in  the  after- 
treatment,  may  be  curative,  so  far  as  to  leave  a  remnant  kidney.  If 
the  abscess  be  around  the  kidney,  it  will  scarcely  have  escaped 
damage  to  be  of  much  use.  This  functional  inutility  of  the  diseased 
organ  would  seem  to  suggest  the  advantage  of  its  removal,  especially 
if  the  sound  kidney  has  taken  upon  itself  a  compensatory  power,  as 
shown  by  the  urine  secreted.  But,  an  analysis  of  experience  in 
the  results  of  both  operations,  for  suppurative  destruction  of  the 
kidney,  gives  a  balance  in  favour  of  nephrotomy  over  nephrectomy, 
with  regard  to  the  mortality  and  therefore  greater  safety  of  the 
former  operation. 

Htdronephrosis,  or  Renal  Dropsy,  signifies  a  collection  of  urine 
in  the  kidney,  with  a  corresponding  enlargement  of  the  organ  into 
a  single  or  a  multilocular  sac,  the  secretory  portion  being  more  or  less 
entirely  atrophied  and  destroyed.  The  pelvis  and  ureter  are  also 
much  distended,  and  the  latter  is  tortuous,  in  its  course  upwards 
from  the  bladder.  One  or  both  kidneys  and  ureters  may  be  thus 
affected.  The  quantity  of  urine  retained  is  sometimes  enormous, 
amounting  to  several  pints,  or  quarts,  and  possibly  gallons  ;  so  that 
the  tumour  has  been  known  to  occupy  the  whole  abdomen,  and  pass 
downwards  into  the  pelvis,  contracting  adhesions  with  the  viscera. 
Professor  Agnew  mentions  two  instances  of  hydronephrosis,  where 
the  sac  had  pushed  out  the  abdominal  wall  below  the  ribs,  and  then. 
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turning  upwards,  ]iij  partly  in  front  of  the  corresponding  side  of  the 
thoi-ax.  Such  cases,  however  rare,  Txia,y  be  remembered  as  among 
the  possible  conditions  to  be  met  with  in  diagnosis. 

This  renal  dropsy  results  from  some  obstruction  in  the  lower 
urinary  tract — stone  in  the  bladder,  pi'ostatic  enlargement,  or  old- 
standing  urethral  stricture,  causing  retention  of  urine,  and  reacting 
backwards  with  constant  pressure  upon  the  kidney.  Renal  calculus, 
or  stricture  of  the  ureter,  may  also  imprison  the  urine, — one  kidney 
only  then  being  affected.  The  pressure  of  various  tumours  on  the 
ureter,  or  from  uterine  displacement,  thus  obstructing  the  passage 
of  urine,  is  a  less  frequent  cause  of  renal  dropsy.  It  is  occasionally 
a  congenital  condition. 

The  symptoms  of  hydronephrosis  are  very  similar  to  those  of  abscess ; 
but  while  the  enormous  amount  of  fluid  forms  a  more  prominent 
tumour  in  the  loin,  extending  upwards  and  forwards,  with  more 
perceptible  fluctuation,  the  tumour  may  be  detected  also  in  the 
abdomen,  displacing  the  viscera,  and  oppressing  the  respiration  and 
cii'culation,  more  than  the  largest  peri-nephritic  abscess.  At  times, 
when  some  obstruction  to  the  passage  of  urine  through  the  ui^eter 
yields,  under  the  pressure  of  its  accumulation  above,  a  flow  takes 
place  into  the  bladder,  and  the  loin-swelling  subsides  to  some  extent. 
The  urine  evacuated  may  then  far  exceed  the  normal  quantity  passed 
in  health,  to  diminish  again  as  it  reaccumulates  in  the  reservoir  of 
the  kidney ;  with  corresponding  enlargement  in  the  loin.  This 
alternation — when  it  occurs — will  have  a  diagnostic  significance. 
Sometimes  a  sacculated  kidney,  thus  distended,  bursts,  and  the  dis- 
charge of  urine  attests  the  nature  of  the  previous  swelling,  which 
now  subsides.  But  recourse  to  an  exploratory  puncture  will  at  once 
determine  any  difficulty  of  diagnosis.  The  same  may  be  said  of  a 
renal  cyst  or  hydatids. 

A  patient  embarrassed  with  renal  dropsy  may  live  for  years — 
if  one  kidney  only  be  affected,  and  pass  the  average  quantity  of  urine, 
by  the  compensatory  function  of  the  other  organ.  Double  organs 
thus  work  in  harmony,  either  bearing  the  other's  burdens,  for  the 
maintenance  of  life. 

It  is  unnecessary  to  pursue  the  diagnosis  with  reference  to  other 
diseases,  which  bearing  some  resemblance  to  renal  dropsy,  are  so 
unlike  in  their  symptoms  as  a  whole.  I  may  thus  mention  ovarian 
dropsy,  and  ascites. 

The  prognosis  is  very  unfavourable  when  both  kidneys  are 
hydronephrotic  ;  death  resulting  often  from  uraemia. 

In  the  treatment  of  hydronephrosis,  recourse  maybe  had  to  tapping 
for  the  relief  of  distension  which  is  becoming  insupportable.  The 
aspirator  can  be  used  in  this  case,  as  the  fluid  is  usually  thin  enough 
to  escape  thi-oiigh  a  full-sized  needle  or  trocar.  The  lumbar  region 
is  the  most  eligible  situation,  observing  to  enter  the  needle  where 
the  swelling  is  most  prominent,  and  as  high  as  possible — towards  the 
lower  rib,  in  order  to  avoid  the  peritoneum.  But  this  affords  only 
temporary  relief,  in  most  cases,  the  urine  reaccumulating  in  the 
sacculated  kidney  and  ureter.  If  abdominal  puncture  be  made,  the 
only  guidance  for  the  spot  of.  selection  will  be  the  bulging  of  the  sac. 
The  colon  traverses  the  tumour  in  front,  and  naay  be  recognized  by 
the  tympanitic  i^esonance  on  percussion.     Attempts  have  been  made 
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"by  Billrotli  and  Schrotter  to  obliterate  the  emptied  sac  by  iodine- 
injection  ;  but  this  addition  to  tapping  is  not  likely  to  be  followed. 
Lumbar  nephrotomy,  and  drainage,  hardly  offers  a  more  hopeful 
resource,  in  the  case  of  a  sac  or  cyst  which  cannot  contract.  Under 
these  circumstances  of  choice,  the  desirability  of  resorting  to  nephrec- 
tomy, for  remov^al  of  the  sac  and  ureter,  will  have  to  be  considered — 
in  regard  to  the  safety  of  such  operation,  which  to  be  complete  must 
be  abdominal,  or  of  leaving  the  patient  with  a  fistulous  loin-opening. 
The  results  of  experience  hitherto  have  been  rather  in  favour  of 
■nephrectomy,  by  abdominal  section. 

Hydatids,  and  other  Renal  Parasites. — Although  the  kidney  is 
seldom  the  habitat  of  parasites,  the  presence  of  hydatids  must  be 
reckoned  among  the  possible  occasions  of  a  tumour,  which  may  become 
•perceptible  in  the  loin  and  abdomen  ;  and  which  bears  the  characters 
■of  other  fluid  and  fluctuating  swellings  in  these  situations — such  as 
abscess,  renal  dropsy,  or  a  cystic  tumour.  Some  distinction  may  be 
drawn,  perhaps,  by  a  peculiar  thrill,  which  is  elicited  by  sharply  tap- 
ping the  tumour  with  the  fingers,  while  the  other  hand  is  placed  on 
the  opposite  side.  The  tremor  or  vibration  which  is  then  felt — known 
as  the  hydatid  fremitus,  is  sometimes  audible  through  the  stethoscope. 
Bat,  the  only  absolute  evidence  as  to  the  nature  of  the  swelling  will 
be  gained  by  puncture, — showing  the  characteristic  booklets,  and 
other  remains  of  echinococci.  Possibly,  the  hydatid  cysts  may  burst 
into  the  pelvis  of  the  kidney,  and  on  entering  the  bladder  may  be 
there  retained,  or  expelled  in  the  ui-ine.  This  dislodgement  of  a 
hydatid  cyst  is  attended  with  some  pain  along  the  course  of  the 
ureter,  and  nausea,  like  the  passing  of  a  renal  calculus ;  and  the 
•abode  in  the  bladder  excites  much  vesical  irritability.  At  the  same 
time,  any  previous  nephritic  colic  is  relieved.  The  natural  termination 
of  the  kidney-mischief  in  this  way,  and  abnormal  evacuation  of  the 
hydatids,  may  be  occasioned  by  some  accidental  injury,  affecting  the 
life  of  the  parasite ;  a  blow  or  fall  on  the  back  thus  giving  notice  to 
quit.  More  rarely,  the  hydatids  find  their  way  oiit,  through  the 
intestinal  canal  or  the  bronchial  tubes. 

No  efficient  treatment  is  known  for  the  cure  of  hydatid  kidney. 
Various  strong  diuretics  have  been  tried,  with  a  view  of  dislodging 
the  enemy.  Oil  of  turpentine  is  said  to  have  thus  proved  curative. 
The  only  available  resource  is  to  puncture  the  lumbar  swellino-  with 
a  trocar  and  cannula,  or  to  make  a  more  free  opening ;  followed  per- 
haps by  some  stimulating  injection, — to  destroy  the  nest-cyst,  after 
the  hydatids  have  been  turned  out.  Otherwise,  this  kidney- condition 
must  be  included  among  those  irreparable  destructions  of  the  organ 
which  are  eligible  for  nephrectomy — by  the  removal  of  a  useless 
kidney,  and  constant  source  of  constitutional  irritation,  which  slowly 
undermines  the  health. 

Rare  forms  of  parasites  in  the  kidney  may  be  noticed ;  such  as 
the  Distoma  hoematobium  (Bilharz) — a  minute  worm,  about  half  an 
•inch  long,  which  gives  rise  to  much  renal  and  vesical  irritation ; 
■sometimes  resulting  in  renal  dropsy.  This  parasite  occurs  mostly  in 
hot  climates.  The  Strongylus  gigas — a  longer  worm,  from  about  two 
to  six  inches  in  length,  and  which  is  equally  vexatious  to  the  ui-inary 
organs.  Both  these  kidney-parasites  rank  among  the  occasional  causes 
of  hsematuria  or  bloody  urine. 
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Tumours. — Various  kinds  of  tumours  or  morbid  growths  are  liable 
to  be  produced  in  the  kidney,  as  in  other  parts.  These  neoplasms 
may  be  cystic  or  solid  ;  and  of  a  non-recurrent,  or  a  malignant  nature. 

Renal  cysts  include  those  cysts  which  originate  from  dilatation  of 
the  nriniferous  tubules  and  glomeruli — constituting  the  common  fomi 
of  cystic  kidney ;  and  cysts  haA'ing  an  independent  formation,  some 
of  which  originate  in  other  morbid  growths,  and  are  associated  with 
them ;  such  as  cystic  sarcoma,  and  cystic  cancer  of  the  kidney. 

Cystic  kidney  presents  a  number  of  cysts,  in  size  varying  from 
a  pin's  head  to  an  egg  ;  and  situated  within  the  renal  substance,  or 
on  the  surface  beneath  the  capsule.  They  contain  urine.  The  kidney 
may  become  so  much  enlarged  as  to  form  a  tumour,  which  can  be 
felt  in  the  lumbar  region,  and  extending  round  to  the  front  of  the 
abdomen.  It  thus  resembles  a  hydronephrosis  more  particularly,  or 
other  fluid  swellings  in  this  situation.  The  diagnosis  may  be  impos- 
sible. Sometimes,  a  cystic  state  of  the  kidney  is  congenital ;  and 
the  organ  may  be  of  such  enormous  dimensions  as  to  impede  delivery, 
without  instrumental  assistance.  A  similar  difficulty  in  parturition 
may  be  occasioned  by  foetal  hydronephrosis. 

As  the  secretory  portion  of  the  kidney  is  gradually  destroyed, 
symptoms  of  urtemia  supervene  ;  and  this  still  leaves  the  case  in  doubt, 
until  post-mortem  examination  decides  the  question.  But -with  a 
lesser  and  not  uncommon  amount  of  cystic  disease,  life  is  often  pro- 
longed for  years ;  and  such  disease  of  the  kidney  is  only  discovered, 
among  other  old-standing  lesions,  revealed  by  the  autopsy. 

Colloid  cysts  also  occasionally  form  in  the  kidney.  They  contain 
a  thick,  viscid  fluid,  mixed  with  cretaceous  matter.  Their  origin  is 
uncertain  ;  probably  a  degenerative  transformation  of  the  more  ordi- 
nary urine-cysts.  If  this  condition  of  the  kidney  were  met  with 
clinically,  the  kind  of  fluid  procured  by  puncture  in  the  loin  would 
declare  the  cystic  transforraatioji. 

The  treatment  of  any  discoverable  cystic  disease  of  the  kidney  is 
as  unsatisfactory  as  for  hydronephrosis,  or  hydatids.  Surgery  offers 
similar  resources — by  means  of  tapping,  and  injection  ;  or  recourse  to 
abdominal  nephrectomy  for  extirpation  of  the  organ,  when  the  previous 
nephrotomy  in  the  loin  has  failed.  The  enlarged  kidney  could  hardly 
be  removed  by  the  lumbar  operation,  in  the  confines  of  the  ilio-costal 
space. 

Solid  Tumours  of  the  kidney  are  mostly  sai^comatous,  or  cancer- 
growth.  They  occur  both  in  children  and  adults.  Either  kinds  of 
tumour,  especially  the  sarcomatous,  may  attain  to  an  enormous  size, 
and  are  usually  distinguished  by  the  rapidity  of  their  growth,  par- 
ticularly in  early  life.  Cancer  is  generally  secondary,  seldom  a  primary 
disease  of  the  kidney ;  and  both  organs  are  affected,  when  consequent 
upon  primary  cancer  in  some  other  part — as  the  testicle.  Every 
species  of  cancer-growth  may  visit  the  kidney  ;  commonly  encephaloid. 
The  disease  appears  either  in  the  form  of  nodules,  besetting  the  glan- 
dular structure,  or  as  a  diffused  deposit  throughout  the  kidney.  The 
growth  commences  apparently  in  the  nriniferous  tubules,  by  pro- 
liferation of  the  epithelial  cells. 

The  symptoms  of  such  tumours  are  not  peculiar,  and  yet  present 
some  characteristic  features.  A  swelling  appears  in  the  loin— on  the 
side   of  the   diseased   kidney;    but   as   it   enlarges,   this   loin-tumour 


TUMOURS.  769 

becomes  irregular,  or  more  distinctly  lobulated,  especially  as  felt  in 
a  thin  person ;  and  of  variable  consistence,  being  never  of  an  entirely 
fluid  character,  although  firmer  or  softer  in  different  parts.  Scarcely 
painful  when  handled,  attacks  of  severe  nephralgic  pain  are  expe- 
rienced as  the  growth  presses  upon  and  invades  neighbouring 
nerves. 

In  the  event  of  cys^-formation,  the  tumour  is  semi-solid,  and  per- 
haps fluctuating  over  a  single  cyst.  An  advanced  stage  of  the  disease 
is  also  attended  with  similar  physical  changes  ;  the  nodular  deposit 
in  the  kidney  having  merged,  into  one  uniformly  softish  mass,  which 
breaking  down  in  parts,  as  it  continues  to  grow,  contains  blood-clots 
in  cavities,  resembling  cysts  when  felt  externally,  as  in  clinical  exami- 
nation. But  the  loin-tumour,  by  this  time,  if  not  previously,  will  have 
become  fixed  by  adhesions  to  adjoining  parts,  whether  the  viscera  or 
the  wall  of  the  abdomen ;  and  this  relative  immobility  is  another 
characteristic  sign  of  its  malignant  nature.  Still  increasing  in  size, 
the  integument  over  the  lumbar  swelling  assumes  a  purplish  dis- 
colouration. In  the  abdomen,  the  tumour  can  be  plainly  felt,  and  has 
similar  characters  ;  but  the  colon  crossing  it  in  front,  gives  a  resonance 
on  percussion  high  up,  while  lower  down  the  mass  is  evidently  solid. 
During  all  these  progressive  changes,  the  urine  discharged  may  contain 
portions  of  the  growth — in  the  form  of  spindle-shaped  or  other  cells, 
with  fragments  of  alveolar  structure  ;  and  thus  supply  more  direct 
evidence  as  to  the  kind  of  growth.  Blood  appearing  in  the  urine  is 
less  significant,  for  hematuria  may  proceed  from  many  causes.  The 
renal  hsemorrhage  is  often  very  abundant,  particularly  from  encepha- 
loid  cancer  ;  the  blood  passing  in  clots,  or  fibrinous  coagula,  which 
forming  in  the  pelvis  of  the  kidney,  have  been  washed  free  of  blood- 
corpuscles  by  the  stream  of  urine.  In  passing  through  the  ureter, 
any  such  clot  is  apt  to  excite  the  same  symptoms  as  the  renal  colic  of 
a  descending  calculus. 

The  vesical  irritability  incident  to  the  presence  of  these  foreign 
matters  in  the  urine,  will  not  mislead  the  Surgeon  who  examines  the 
bladder  carefully,  with  reference  to  the  question  of  a  malignant  growth 
or  a  vesical  calculus. 

In  the  course  of  all  the  local  symptoms  of  kidney- cancer,  the 
general  health  declines ;  the  patient  losing  flesh  and  strength,  until 
at  the  end  of  about  two  years,  or  much  sooner  in  childhood,  the  wasted 
form  and  protuberant  belly  exhibit  a  picture  which  would  dispel  any 
doubt  which  may  have  been  entertained  at  an  early  period  of  the 
disease  respecting  its  nature.  Sometimes,  the  jaundiced  eye  and  hue 
of  the  skin  proclaims  that  the  liver  is  involved,  or  that  the  common 
bile-duct  is  subjected  to  pressui'e.  And  again,  from  cancerous  throm- 
bosis of  the  renal  veins  and  vena  cava,  the  well-known  appearance  of 
the  ascitic  abdomen  and  oedematous  legs  gives  a  yet  different  aspect 
to  the  patient. 

The  diagnosis  between  kidney-cancer  and  enlargement  of  the  liver, 
on  the  right  side,  or  splenic  enlargement,  on  the  left  side,  will  be  a 
difficult  question,  when  either  organ  is  free ;  and  when  implicated, 
the  distinction  may  be  impossible.  With  regard  to  other  abdominal 
conditions — such  as  strumous  enlargement  of  the  mesenteric  glands, 
or  ovarian  tumours — each  of  these,  and  other  forms  of  disease,  which 
bear  some  resemblance  to  malignant  disease  of  the  kidney,  have 
VOL.  II.  3d 
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characters  of  their  own.  besides  being  dissociated  bj  the  absence  of  any 
kidney-affection. 

The  treatment  of  solid  renal  tnmonrs  admits  of  operative  inter- 
ference only  by  nephi-ectomy.  But  the  practicability  of  such  opera- 
tion may  be  very  doubtful ;  not  only  owing  to  the  large  size  of  the 
mass,  which  migbt  allow  of  its  removal  by  the  abdominal  rather  than 
by  the  Inmbar  incision,  but  that  adhesions  to  intestine,  liver,  and 
muscles,  may  prelude  the  complete  extirpation  of  a  tumour,  when 
thus  fused  to  adjoining  parts.  The  only  chance  would  be  recoui'se 
to  operation  at  an  early  period  of  cancer-growth,  when  the  tumour 
is  as  yet  detached  and  movable.  For  tliis  purpose,  the  aMominal 
incision  may  be  made,  with  a  view  to  exploitation  ;  and  then  the 
opei-ation  completed,  if  it  can  be  accomplished  Avith  a  fair  prospect 
of  success.  But,  as  nothing  short  of  a  thorough  extirpation  of  the 
tumour  will  avail — in  the  case  of  cancer-growth ;  so  also  the  proba- 
bility of  recurrence  in  situ,  or  as  a  secondary  growth  in  some  other 
part,  may  not  offer  much  encouragement,  in  estimating  the  presumed 
advantage  of  nephrectomy.  These  restrictive  considerations  relative 
to  the  operation,  are  perhaps  of  less  consequence  respecting  sarco- 
matous tumours  of  the  kidney- — if  any  difference  in  favour  of  their 
less  malignant  character  can  be  drawn  in  practice. 

The  results  of  experience,  as  gathered  from  statistics,  are  numeri- 
cally insufficient,  and  too  indiscriminate,  for  guidance  in  the  choice 
of  operative  procedures  relative  to  the  different  forms  of  incurable 
kidney-disease. 

Tuberculosis,  as  affecting  the  kidney,  is  usually  only  part  of  a 
general  disease :  there  being  co-existing  symptoms  of  a  phthisical 
tendency.  The  renal  tubercular  deposit  is  diffused  also  in  other 
portions  of  the  ui'inary  tract — the  ureter  and  bladder,  the  seminal 
vesicles,  and  prostate.  In  the  kidney,  both  the  cortical  and  pyramidal 
portions  are  the  seat  of  deposit ;  beginning  apparently  in  the  inter- 
tubular  connective  tissue  of  the  cortexj  around  the  smaller  arteries 
adjoining  the  pyramids  of  Ferrein — or  bundles  of  sti-aight  tubes  which 
i.ssue  from  the  convoluted  tubes  of  the  cortex.  An  infiltration  of 
tubercle-cells  there  taking  place,  the  uriniferons  tubules  are  com- 
pressed and  thus  obstructed ;  while  their  epithelial  lining  undergoes 
a  granular  and  fatty  degeneration.  The  deposit  may  occur  in  both 
the  miliary  and  caseous  forms  of  tubercle  ;  the  latter  resulting  pro- 
bably from  the  coalescence  and  degenei-atiA-e  transformation  of  the 
former.  Thence  the  whole  of  the  glandular  structure  at  length 
becomes  involved  in  a  mixed  tubercular  deposit,  and  which  ultimately 
extends  into  the  pelvis;  converting  the  whole  kidney  into  a  softish, 
yellow,  puriform  mass,  retained  within  the  capsule,  but  leaving  little 
ti-ace  of  the  atrophied  tubular  structure. 

The  renal  symptoms  are  obscure.  Lumbar  pain  is  scarcely  ever 
followed  by  any  appreciable  tumour  in  the  loin.  Later  on,  the  appear- 
ance in  the  urine  of  tubercular  matter,  bespeaks  the  disease  from 
which  the  patient  is  suffering.  His  evidently  phthisical  aspect  may 
further  confirm  the  diagnosis  so  far.  But  the  difficulty  will  be  to 
distinguish  renal  tuberculosis  from  certain  forms  of  kidney-degenera- 
tion, constituting  Bright's  disease.  In  the  one  disease,  pus  is  asso- 
ciated with  the  tubercular  matter,  and  therefore  the  ui'ine  becomes 
albuminous — as  if  from  chronic  nephritis  with  degeneration  of  the 
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kiduey.  But  the  presence  of  renal  casts  in  the  urine,  contrasts  with 
their  notable  absence  in  renal  taberculosis,  A  minor  question  may 
arise,  as  to  the  source  of  the  tubercular  matter — whether  proceeding 
from  the  kidney,  or  from  the  bladder,  which  is  often  affected  in  like 
manner.  The  tubercle-cells,  perhaps  in  a  state  of  granular  or  fatty 
degeneration,  with  shreds  of  connective  tissue,  are  mingled  with  epi- 
thelium ;  and  the  shape  of  the  epithelial  cells  may  help  in  determining 
the  renal  or  the  vesical  source  of  the  urinary  deposit. 

l^o  other  treatment  can  be  adopted  than  to  relieve  the  distressing 
lumbar  pain  by  opiates  or  other  sedatives  ;  and  to  support  the  general 
health  by  such  measures  as  shall  be  appropriate  for  the  constitutional 
disease,  of  which  the  renal  affection  is  only  part.  The  usual  resources 
— medicinal,  dietetic,  and  hygienic,  may  be  here  salutary,  although 
not  curative.  Thus,  iron  and  quinine,  cod-liver  oil,  air  and  exercise, 
will  be  more  or  less  beneficial. 

There  are  cases,  however,  in  which  the  renal  tuberculosis  would 
seem  to  be  a  lingering  consequence  of  chronic  nephritis,  the  tiibercular 
deposit  being  apparently  a  caseous  transformation  of  the  previous  in- 
flammatory product.  Then  the  local  disease  may  be  treated  less  in 
the  light  of  a  general  tuberculosis. 

Rexal  Calculus. — See  Stone  in  the  Bladder. 

?^EPHRECTO>fT  and  I^EPHROTOMT. — Various  incurable  diseases  of  the 
kidney  are  liable  to  occur ;  in  the  form  of  cancer-growth  or  other 
tumour,  or  as  pyelitis  wdth  complete  destruction  of  the  renal  structure, 
in  which  extirpation  of  the  organ  has  been  pi^ctised  occasionally  of 
late  years,  as  the  only  resource — this  operation  being  named  Neplirec- 
tomy.  Certain  injuries  involving  the  kidney — as  (urinary)  fistula  of 
the  ureter,  or  gunshot  wound,  may  call  for  similar  operative  inter- 
ference. 

In  other  cases,  even  more  often,  without  excision  of  the  kidney,  a 
calculus  has  been  removed  by  incision  of  the  organ— the  operation  of 
Nephrotomy  or  Nephro^lithotomy ,  when  performed  for  this  purpose. 
To  Mr.  Henry  Morris  is  due  the  ci'edit  of  having  first  removed  a  stone 
from  the  kidney — by  incision, — the  first  nephro^lithotomy.  (Clin.  Sac. 
Trails.,  vol.  xiv.) 

Nephrectomt.— Considerable  difficulties  have  beset  the  extension  of 
Surgery,  in  favour  of  this  operation.  The  obvious  dijB&culty  of  diagnosis 
is  experienced  on  the  very  threshold  of  operative  interference.  This 
has  been  surmounted  only,  in  some  cases,  by  exploratory  incision  down 
to  the  kidney,  resulting  perhaps  in  an  incompleted  opei-ation.  So  far 
Nephrectomy  might  have  to  be  performed  under  somewhat  similar 
circumstances  as  Ovariotomy,  if  not  with  regard  to  the  nature  of  the 
tumour,  yet  as  to  the  surgical  propriety  of  completing  the  operation. 
But,  in  connection  with  the  question  of  extirpating  the  kidney — an 
organ  having  such  intimate  functional  relations  to  the  constitution  of 
the  blood,  and  thence  to  the  functions  of  other  organs — the  physio- 
logical effects  and  consequences  of  Nephrectomy  would  also  have  to  be 
investigated,  and  taken  into  account. 

Professor  Simon,  of  Heidelberg,  who  first  successfully  performed 
the  operation,  took  up  the  inquiry  fi'om  this  point  of  view.  The  fact 
that  one  kidney  may  gradually  become  useless,  as  the  consequence  of 
slow  disease,  without  any  appreciable  effect  upon  the  genei-al  health. 
was   supplemented  by   experimental    observation    of  nephrectomy   in 
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animals,  with  the  result  of  showing  that  neither  ursetuia  nor  albumi- 
nuria ensued  from  the  sudden  cessation  of  the  function  of  one  kidney. 
The  remaining  organ  rapidly  increased  in  size,  as  an  hypertrophic 
compensation  for  the  double  functional  work  imposed  upon  it. 

The  immediate  surgical  risJcs  of  the  operation— w^ith  regai'd  to 
shock,  and  hfenioiThage,  and  peritonitis,  hare  proved  to  be  not  greater 
than  are  incidental  to  other  surgical  procedures  of  equal  consequence. 

These  encouraging  data,  physiological  and  surgical,  have  since 
been  fully  confirmed  by  the  progressive  experience  of  nephrectomy  in 
the  human  subject;  as  by  Martin  of  Berlin  (1878).  Smith  of  New 
Orleans,  and  other  Surgeons  in  Grermany,  America,  and  in  this  country. 
The  promising  success  of  this  opei-ation  rests  on  the  assumption  that 
the  remaining  kidney  is  healthy. 

Operation. — Nephrectom}-  may  be  performed  either  by  Abdominal 
Section  (gastrotomy),  or  Lumbar  Incision.  The  venti-al  operation  may 
be  performed,  either  in  the  middle  line,  or  just  outside  the  margin  of 
the  rectus  abdominis  muscle,  as  recommended  by  Langenbeck. 

(1.)  Abdominal  Section. — The  median  section  is  made,  as  in  ovari- 
otomy, from  below  the  umbilicus  downwards  to  the  extent  of  three  or 
four  inches,  towards  the  pubes.  Langenbeck's  somewhat  lateral  in- 
cision is  placed  higher  up,  and  con-esponding  nearly  to  the  outer 
margin  of  the  rectus ;  so  that  this  line  lies  more  directly  over  the 
kidney,  and  the  abdominal  section  is  comparatively  bloodless,  perhaps 
also  allowing  the  peritoneum  to  be  reflected  without  opening  the  cavity, 
in  removing  the  organ.  To  these  advantages  may  be  added  the  con- 
sideration, that  it  might  become  necessary  to  prolong  the  median 
incision  to  above  the  umbilicus,  in  order  to  fairly  reach  the  kidney. 

The  patient  being  under  the  influence  of  bichloride  of  methylene, 
which  is  less  likely  to  provoke  sickness  than  any  other  anaesthetic. — 
in  either  line  of  incision,  the  abdominal  parietes  are  carefully  divided 
by  successive  strokes  with  the  knife  ;  the  peritoneum  is  then  opened, 
and  slit  up  on  a  broad  director  or  the  finger ;  care  having  been  taken 
not  to  mistake  the  fascia  transversalis  for  the  peritoneum,  which,  on 
passing  the  hand  into  the  abdomen,  would  be  detached  from  the  wall 
without  entering  the  cavity.  In  dividing  the  abdominal  parietes,  any 
bleeding  points  should  be  secured  by  small  clamp-forceps,  before 
opening  the  peritoneum.  On  passilig  the  hand  into  the  abdomen,  the 
kidney  is  readily  found  behind  the  intestines,  which  are  retained  from 
protruding  by  a  large  flat  piece  of  sponge  overlaying  them  on  the 
other  side.  ■  The  renal  layer  of  peritoneum  is  now  to  be  torn  through, 
and  the  finger  passed  around  the  kidney,  slowly  and  cautiously  detach- 
ing it  from  its  bed,  so  as  not  to  lacei-ate  the  renal  substance.  Having 
completely  isolated  the  organ,  it  is  brought  out  of  the  abdomen  ;  the 
ureter  is  divided  between  a  double  ligature  of  Chinese  silk — containing 
no  cotton  ;  the  vessels  and  fascia,  forming  a  pedicle,  should  be  ligatured 
by  transfixion  with  a  curved  aneurism-needle,  ai-med  with  the  silk, 
and  passed  through  the  pedicle  between  the  vessels  ;  each  half  is  then 
to  be  secured  by  interlocking  the  ligatures  (as  in  the  ovarian  pedicle), 
and  tying  them  on  either  side,  finally  embracing  the  whole  pedicle  as 
an  additional  security.  On  dividing  the  pedicle,  beyond  the  ligatures, 
the  vessels  should  be  seen  not  to  bleed;  and  the  cut  end  is  then  dropped 
into  tbe  abdomen. — as  in  the  intra-peritoneal  ovariotomy, now  generally 
performed.    But  Mr.  Knowsley  Thornton  lays  great  stress  on  not  thus 
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dealing  with  the  ureter.  As  an  additional  aseptic  precaution  of  the 
most  vital  consequence  —  beyond  performing  the  whole  operation 
antiseptically — he  retains  the  bladder-end  of  the  ureter  outside  the 
abdominal  incision,  in  order  not  to  leave  the  septic  material  this  tube 
must  contain,  within  the  peritoneum.  The  end  is  firmly  tied  with 
strong  silk,  and  then  cut  off  beyond  ;  leaving-  only  just  sufficient  stump 
to  transfix  with  a  pin,  and  thus  prevent  it  from  slipping  back  into  the 
wound.  This  ureter-stump  is  well  cleansed  with  iodine,  a-nd  packed 
around  with  a  little  cotton  squeezed  out  of  the  tincture. 

The  abdominal  cavity— r-previously — should  be  carefully  sponged 
dry,  observing  to  dip  down  into  the  peritoneal  pouch  in  the  pelvis. 
Waiting  until  any  oozing  hfemorrhage  has  ceased,  or  been  completely 
stopped  by  sponging  with  iodine  tincture-  then,  and  not  until  then, 
the  incision  is  to  be  accurately  closed  by  interrupted  sutures  of  fine 
silver  wire,  placed  about  half  an  inch  apart,  and  entered  near  the 
margin  of  the  incision;  each  suture  transfixing  the  whole  thickness  of 
the  abdominal  wall,  including  the  peritoneum,  on  either  side ;  the 
ends  should  be  twisted  so  as  not  to  leave  any  cutting  strain  on  the 
wires.  A  pad  of  dry  lint,  placed  over  the  line  of  incision,  and  retained 
by  a  few  turns  of  a  broad  flannel-bandage^  is  the  only  dressing  required. 
If  the  operation  has  been  conducted  under  the  auspices  of  carbolic 
spray,  gauze-dressing  will  be  used. 

(2.)  Lumbar  nephi-ectomy  resembles  the  operation  of  colotomy  as 
performed  in  the  loin.  A^  oblique  incision  is  made  between  the  last 
rib  and  the  crest  of  the  ilium,  to  about  four  or  six  inches  in  length  ; 
commencing  external  to  the  outer  margin  of  the  erector  spinge  muscle, 
and  falling  below  on  the  middle  third  of  the  iliac  crest.  Having- 
successively  divided  the  muscular  layers  of  the  abdominal  wall,  and 
perhaps  cut  the  external  border  of  the  quadratus  muscle,  the  fat  around 
the  kidney  is  displaced  with  the  finger,  and  the  organ  tu^med  out, 
without  wounding  the  peritoneum.  The  ureter  is  to  be  ligatured,  and 
the  pedicle  of  vessels  secured,  as  in  the  abdominal  operation. 

Either  operation  for  extirpating  the  kidney  may  be  found  much 
more  difficult  than  it  would  appear  to  be  simply  as  an  anatomical  pro- 
cedure ;  owing  to  the  various  pathological  conditions  of  the  kidney 
for  which  nephrectomy  is  undertaken,  in  different  cases.  In  lumbar 
nephrectomy  it  has  been  found  necessary  to  divide  or  excise  the  last 
rib,  in  order  to  obtain  space  for  extirpation  of  the  mass,  or  tying  the 
pedicle.  This  complication,  however,  did  not  interfere  with  the  success 
of  this  operation,  in  two  cases,  as  thus  performed  by  Czerny  ;  but  the 
pleura  has  been  accidentally  opened,  in  such  cases,  with  fatal  collapse 
of  the  lung.  This  misadventure  woiTld  arise  probably  from  mistaking 
the  eleventh  for  the  twelfth  rib— when  the  latter  is  rudimentary ; 
although  the  pleura  is  not  necessarily  implicated  in  section  of  the 
last  rib. 

The  comparative  merits  of  ventral  and  lumbar  nephrectomy  cannot 
be  fairly  estimated  at  present ;  each  operation  being  appropriate  for 
removal  of  the  kidney  in  different  diseases  of  this  organ  ;  and  which 
may  not  be  known  until  discovered  during  operation.  The  ventral 
operation  certainly  has  the  advantage  of  providing  for  the  complete 
removal  of  any  mass,  that  should  be  submitted  to  such  surgical  inter- 
ference ;  and  the  sound  or  unsound  state  of  the  other  kidney  can  also 
be  then  ascertained,  with  a  view  of  determining  the  probable  issue. 
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On  the  other  hand,  the  lumbar  opei'ation  lias  the  advantages  of  per- 
mitting- the  removal  of  the  kidney  without  opening  the  peritoneum, 
and  also  of  providing  free  drainage. 

In  considering  the  results  of  nephrectomy,  not  much,  can  be  added 
to  what  may  be  gathered  from  the  collection  of  54  cases  in  a  valuable 
paper*  by  Mr.  A.  E.  Barker.  It  appears  that  up  to  that  date,  1881, 
the  kidney  had  been  removed  by  abdominal  section  27  times,  with  17 
deaths;  and  by  lumbar  incision,  also  27  times,  with  only  11  deaths. 
But  the  former  series  includes  11  cases  wherein  ventral  nephrectomy 
was  not  the  original  object  of  the  operation;  and  in  the  remaining 
16  there  was  an  equal  proportion  of  8  deaths  and  8  recoveries.  Thus, 
while  the  ventral  operation  shows  recoveries  to  50  per  cent.,  the  lumbar 
operation  may  be  credited  with  the  still  higher  proportionate  success 
of  about  59  or  60  per  cent.  From  the  results  of  100  nephrectomies, 
collected  by  Dr.  R.  P.  Harris,!  we  learn  that  in  96  cases,  with  known 
terminations,  46  were  submitted  to  the  abdominal  operation,  and  of 
these  23  recovered,  and  23  died — a  mortality  of  exactly  half,  1  in  2, 
or  50  per  cent.;  whereas,  in  50  cases  of  the  lumbar  operation,  27  re- 
covered, and  19  died — a  far  less  relative  proportion.  The  joint  result 
shows  a  mortality  of  42  in  the  96  cases  of  nephrectomy — abdominal 
and  lumbar. 

Mr.  H.  Morris  J  has  drawn  attention  to  the  comparative  safety  of 
the  lumbar  operation  ;  although  the  ventral  incision  may  be  necessary 
in  cases  where  the  kidney  is  too  large,  or  cannot  be  reduced  by  punc- 
ture, to  admit  of  remoyal  in  the  loin. 

In  considering  the  causes  of  death,  it  appears  that  the  mortality 
from  the  abdominal  operation  is  referable  more  frequently  to  the 
operation,  and  independently  of  the  previous  state  of  the  patient's 
health.  Peritonitis  is  the  usual  cause  of  a  fatal  issue ;  but  haemorrhage, 
pulmonary  embolism,  pytemia,  and  exhaustion  from  suppuration,  are 
also  more  often  the  causes  of  death  after  abdominal  nephrectomy,  than 
after  lumbar,  in  the  proportion  of  four  to  one  ;  whilst,  the  proportional 
number  of  deaths  from  uremia,  vomiting,  and  shock,  after  lumbar 
nephrectomy,  as  compared  with  abdominal,  is  fourteen  to  five.  The 
greater  mortality  from  these  causes,  after  the  lumbar  opei-ation,  may 
be  explained  by  the  fact  that,  in  several  cases,  both  kidneys  were 
diseased.  The  kind  of  kidney-disease  materially  affects  the  result, 
although  this  is  not  so  influential  a  factor  as  might  have  been  expected. 
Thus,  of  18  nephrectomies  for  malignant  disease,  9  were  fatal ;  and 
of  16  for  floating  kidney,  6  were  fatal.  Of  the  latter  16  cases,  14 
underwent  the  abdominal  operation,  and  of  these  6  died ;  whereas, 
two  cases  in  which  the  lumbar  operation  was  performed,  were  both 
successful.  And  this  balance  in  favour  of  the  latter  method  may  be 
extended  to  other  conditions  of  disease  ;  for,  of  seven  lumbar  nephrec- 
tomies in  cases  of  ureteral  fistula,  one  only  had  a  fatal  result. 

Nephrotomy  is  the  operation  of  making  an  incision  into  the  kidney 
for  any  purpose,  but  especially  when,  the  organ  having  become  an 
abscess,  the  incision  is  made  to  evacuate  the  contents  of  the  sac,  as  in 
pyonephrosis;  hydronephrosis  maybe  submitted  to  the  same  opera- 
tion when  puncture,  as  by  aspiration,  is  followed  by  a  reaccumulation 

*  Med.-Chir.  Transactions,  vol.  Ixiv. 

t  Aniei-ican  Jour.  Med.  Sciences,  Jalj,  1882. 

+  ■'  International  Encyelopsedia  of  Surgery." 
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of  fluid  in  the  renal  sac ;  and  hydatid  cysts  will  probably  have  to  be 
evacaated  by  incision,  when  the  cysts  cannot  escape  through  a  small 
tube  introduced  by  punctnre. 

The  incision  is  made  in  the  costo-iliac  interspace,  as  for  lumbar 
nephrectomy,  or  colotomy ;  and  the  subsequent  steps  of  the  operation 
are  similar,  until  the  kidney  is  reached.  The  distended  pelvis  of  the 
kidney,  or  the  renal  abscess,  may  then  be  tapped  to  evacuate  the 
contents,  or  at  once  laid  open,  and  then,  having  been  emptied,  it  should 
be  well  washed  out  with  antiseptic  solution.  To  preclude  any  subse- 
quent escape  of  discharge  into  the  wound,  the  edges  of  the  cyst-wall 
may  be  stitched  to  the  sides  of  the  incision  in  the  skin ;  and  at  least 
a  drainage-tube  should  be  introduced.  The  sac  is  thus  left  to  con- 
tract, and  the  wound  to  granulate  ;  otherwise  than  where  primary 
union  may  take  place,  at  the  junction  of  the  renal  cyst  and  integu- 
ment, resulting  in  a  fistulous  opening.  The  probability  of  this  closing 
eventually,  will  depend  upon  the  freedom  of  the  ureter  to  allow  of  the 
passage  of  urine  from  any  remaining  secretory  portion  of  the  kidney 
— ureteral  obstruction  would  be  attended  with  a  persistent  discharge 
of  urine  from  the  loin,  thus  maintaining  the  opening ;  so  also  would 
a  constantly  secreting  suppurating  sac,  as  in  scrofulous  pyonephrosis. 
In  the  latter  condition,  the  operation  could  afford  only  temporary 
relief;  the  patient  ultimately  sinking  from  hectic  exhaustion. 

ISTephrg-lithotomy  is  the  operation  of  Nephrotomy  as  performed 
for  the  removal  of  a  renal  calculus.  Persistent  symptoms,  indicating 
the  presence  of  stone  in  the  kidney,  as  manifested  loy  constant  renal 
irritation,  or  recurring  attacks  of  renal  colic,  will  justify  operative 
interference  for  the  relief  of  suffering  and  the  prolongation  of  life — 
the  patient  otherwise  dying  worn  out.  Under  these  circumstances, 
a  renal  incision  may  at  least  be  resorted  to,  as  an  exploratory  pro- 
cedure. Sometimes  the  symptoms  may  then  be  found  not  to  arise 
from  the  presence  of  a  renal  calculus  ;  or,  a  stone  may  not  be  detected 
in  the  kidney, — having  eluded  the  most  careful  search.  Fortunately, 
in  some  such  cases  of  abortive  operation,  the  symptoms  are,  never- 
theless, relieved  by  the  renal  incision. 

Nephrotomy  for  the  extraction  of  a  renal  calculus,  is  performed 
in  the  usual  manner  of  the  lumbar  operation  ;  but  the  special  purpose 
of  the  operation  involves  some  modification,  and  practical  details  of 
importance.  I  shall,  therefore,  follow  the  description  given  by  Mr. 
Henry  Morris,  who  first  performed  nephro-lithotomy  : — "  An  incision 
is  made  four  and  a  half  inches  in  length,  parallel  with,  and  three- 
quarters  of  an  inch  below,  the  last  rib.  The  structures  divided  are  the 
same  as  in  nephrotomy.  But  if  the  quadratus  lumborum  muscle  be  so 
wide  as  to  contract  the  deep  part  of  the  wound,  its  outer  edge  may  be 
incised  to  the  extent  of  one-half  or  three-quarters  of  an  inch.  All 
bleeding  points  having  been  tied,  retractors  are  used  to  keep  the 
-wound  widely  open ;  the  peri-renal  fat  is  torn  through  with  forceps, 
the  fat  immediately  in  contact  with  the  kidney  being  recognizea  by 
its  finer  texture  and  primrose  colour,  unless,  changed  by  inflammatory 
condensation,  it  has  become  dense  and  tough.  When  the  kidney  has 
thus  been  fairly  reached,  the  index  finger  should  be  passed  carefully 
over  the  whole  of  the  posterior  surface  of  the  organ,  including  its 
pelvis,  and  any  inequality  of  surface  or  increased  hardness  or  resist- 
ance at  any  particular  spot  should  be  searched  for,  while  the  abdominal 
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wall  is  well  supported  by  a  pillow  or  by  an  assistant,  to  prevent  the 
kidney  receding  under  the  exploring  finger.  If  a  stone  cannot  be  felt, 
the  kidney  should  be  thoroughly  exposed  by  retractors,  and  a  fine 
needle  then  passed,  into  the  renal  substance ;  and  if  a  stone  be  not  at 
once  struck,  puncturing  should  be  repeated  in  several  places,  to  thus 
enter  the  calyces  of  the  organ  successively,  in  one  or  other  of  which 
the  stone  usually  rests.  Any  one  spot  of  resistance  to  the  finger 
should  be  penetrated  first,  and  then,  if  necessary,  the  remainder  of 
the  kidney,  by  these  well-directed  punctures.  Otherwise  the  renal 
substance  might  be  penetrated  in  a  dozen  places  indiscriminately, 
without  touching  the  calculus.  Failing  thus  to  detect  a  stone,  the 
search  should  not  be  given  up  ;  the  finger  should  be  passed  roand  the 
outer  margin  of  the  kidney,  and  the  fi'ont  surface  felt  over  in  the 
same  way  as  the  posterior  ;  at  the  same  time,  to  give  counter-resist- 
ance, the  organ  is  supported  by  pressing'  it  against  the  psoas  muscle,  or 
between  the  finger  and  thumb.  Despite  all  these  means,  a  calculus  may 
escape  detection,  imbedded  within  the  substance  of  a  healthy  kidney. 
From  the  prolonged  irritation  of  a  stone,  the  whole  organ  feels  harder 
than  natural,  rendering  it  difiicult  to  appreciate  any  slight  difference 
in  the  resistance  of  any  one  part.  But  this  general  hardness  of  the 
renal  substance  will  beget  the  suspicion  that  a  stone  is  imbedded ; 
and,  therefore,  the  diagnosis  should  not  be  concluded — as  to  the 
absence  of  stone — nor  nephrectomy  resorted  to,  until  the  kidney  has 
been  carefully  and  thoroughly  explored  by  puncture,  so  as  to  enter 
each  of  the  calyces.  Kidney- wounds  heal  rapidly,  and  the  consequent 
risk  from  this  amount  of  exploration  is  not  equal  to  that  of  nephrec- 
tomy ;  and  leaving  even  a  da.mag'ed  kidney  is  better  than  sacrificing 
the  organ  entirely. 

A  calculus  having  been  discovered  by  one  or  other  of  the  methods 
described,  the  overlying  part  of  the  kidney  should  be  incised  with  a 
probe-pointed,  straight  bistoury ;  then,  with  a  scooping  movement  of 
the  finger,  the  stone,  unless  a  branched  or  very  large  one,  can  be 
raised  to  the  surface  of  the  parietal  wound  on  the  point  of  the  finger. 
Or  a  pair  of  forceps  might  be  passed  into  the  kidney  by  the  side  of 
the  knife,  and  the  stone  seized  and  extracted.  The  finger  is  prefer- 
able, as  the  renal  substance  may  thus  be  torn  to  the  requisite  extent, 
through  a  limited  incision  ;  the  haemorrhage  from  a  somewhat  lacerated 
wound  is  less,  and  the  finger  acts  as  a  plug.  The  rent  made  by  the 
digital  method  of  extraction  heals  as  readily  as  an  incision.  When  a 
stone  can  thus  be  removed  from  the  kidney  without  opening  its  pelvis, 
the  wound  heals  more  readily,  and  with  less  chance  of  leaving  a 
urinary  fisttila. 

A  large  or  a  branched  calculus  may  require  to  be  broken  into  two 
or  more  fragments,  which  ai'e  then  extracted  separately.  Generally, 
however,  when  a  stone  has  acquired  such  size  and  shape,  as  to  render 
nephro-lithoti'ity — as  it  might  be  termed — necessary  for  its  removal, 
the  whole  of  the  secretory  kidney-substance  will  have  been  destroyed, 
the  organ  would  be  useless,  and  a  source  of  prolonged  suppuration ; 
and,  accordingly,  nephrectomy  should  be  performed.  A  stone,  an 
ounce  or  less  in  weight,  has  been  extracted  entire  from  a  kidney, 
leaving  the  organ  usefully  sound — a  case  of  this  kind  having  been 
reported  by  Mr.  Bennett  May,  of  Birmingham  (Trans.  Clin.  Society, 
1883). 
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The  after-treatment  of  nepliro-lithotomy  is  not  peculiai-.  A 
drainage-tube  having  been  inserted  deeply,  at  the  posterior  angle  of 
the  lumbar  incision,  and  the  remainder  of  the  wound  closed  by  sutures, 
healing  usually  proceeds  rapidly.  Absorbent  cotton-wool,  or  anti- 
septic gauze,  may  be  used,  as  the  dressing.  But  any  dressing  will 
have  to  be  changed  repeatedly,  the  discharge  of  urine  saturating 
through ;  and  Mr.  Morris  recommends  the  use  of  a  large  pad  of  finely 
powdered  German  moss-peat,  placed  beneath  the  loin,  to  receive  and 
absorb  the  urine.  The  escape  of  urine  gradually  diminishes  in  quantity, 
and  may  cease  in  three  or  four  weeks. 

The  dangers  of  nepbro-lithotomy  do  not  appear  to  be  serious, 
judging  from  the  encouraging  success  of  the  limited  number  of  cases 
in  which  the  operation  has  been  performed.  Haemorrhage  rarely 
proves  persiste-nt;  although  the  first  gash  of  blood  on  laying  open 
the  vascular  renal  substance  may  require  compression  to  arrest  it. 
Cellulitis  is  more  likely  to  follow  the  operation  ;  but  this  may  be 
prevented  by  adequate  drainage,  and  cleanly  or  antiseptic  dressings. 
Renal  abscess,  after  the  operation,  should  hardly  be  reckoned  as  one 
of  the  possible  consequences  of  remo^dng  a  stone  from  the  kidney ; 
the  source  of  irritation  having  been  removed,  the  organ  is  more  likely 
to  resume  a  quiescent  state,  and  the  continued  irritation  of  a  calculus 
would  pi'obably  induce  suppuration,  without  operation.  A  permanent 
renal  fistula  sometimes  remains  in  the  loin  ;  but  this  result,  as  an 
inconvenience,  w^ould  be  a  happy  exchange  for  the  suffering  w^hich 
the  patient  had  previously  undergone,  and  the  gloomy  prospect  before 
him — without  operation,  until  released  by  death.  The  prolongation 
of  life,  as  well  as  the  relief  from  suffering,  must  always  be  taken  into 
account,  in  estimating  the  importance  of  the  various  contingencies 
consequent  on  this,  and  other  serious  operations. 

Nephrorraphy  is  the  operation  of  fixing  the  kidney  by  sutures  to 
the  margin  of  an  incision  in  the  loin  ;  this  lumbar  incision  for  reaching 
the  organ  being  the  same  as  for  nephrotomy,  or  other  operations  on 
the  kidney.  Suturing  is  resorted  to  occasionally,  for  the  treatment 
of  floating,  movable,  and  wandering  kidney,  attended  with  attacks  of 
pain,  which  by  their  severity  and  frequent  occurrence  demand  relief. 
Originally  performed  by  Dr.  E.  Hahn,  of  Berlin,  nephrorraphy  was 
previously  advocated  by  Mr.  Henry  Morris,  and  he  had  recognized 
the  curative  relation  of  this  procedui^e  in  a  case  of  movable  kidney, 
when,  having  made  an  exploratory  incision,  the  organ  became  retained 
in  its  place  by  the  contraction  and  adhesion  consequent  on  the  healing 
of  the  wound.  Eor  the  purpose  of  suturing,  a  strong  catgut  ligature 
should  be  passed  through  the  capsule  of  the  kidney,  connecting  it 
with  the  edge  of  the  lumbar  incision,  so  that  by  tightening  and  knot- 
ting this  suture,  the  organ  shall  be  fixed  back  against  the  lumbar 
parietes.  Then,  the  wound  should  be  stuffed  with  carbolic  gauze,  or 
boracic  lint,  and  left  to  heal  by  granulation.  This  operation  has 
since  been  practised  by  Kiister,  Esmarch,  Bassini,  David  Newman, 
Gilmore,  and  R.  F.  Weir,  with  encouraging  success.  The  risks  of 
the  operation  are  similar  to  the  liabilities  incurred  by  nephro-lithotomy, 
but,  of  course,  without  the  heemorrhage  incident  to  incising  the  kidney. 
But  the  usual  mechanical  appliances  having  failed  to  fix  a  painfully 
movable  kidney,  operative  interference  by  nephrorraphy  offers  a  re- 
source which,  under  these  circumstances,  ma^?  well  be  entertained. 
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CHAPTER  LXII. 

URIXARY    DISEASES  :    DEPOSITS    AXD    CALCULI. 

Before  proceeding  to  the  consideration  of  Stone  in  the  Bladder,  and 
the  treatment  by  Litliotomy  or  Lithotrity,  it  is  necessary  to  acquire 
an  elementary  knowledge,  at  least,  of  the  various  Morbid  Conditions 
which  the  Urinary  secretion  may  undergo,  and  the  formation  of  De- 
posits and  Calculi.  Apart  fi'om  this  relationship,  the  Student  should 
possess  such  knowledge  for  the  clinical  investigation  of  very  man}' 
other  Surgical  diseases,  and  in  order  to  estimate  the  probability  of 
recovery  after  most  Surgical  Operations.  I  shall,  therefore,  dwell 
more  at  length  upon  this  important  subject  than  the  brief  notice 
assigned  to  it  in  other  works  on  Surgery. 

Morbid  Coxditioxs  of  the  Ukixe  are — either  increased  or  dimin- 
ished proportions  of  its  normal  constituents,  or  new  adventitious  in- 
gredients ;  those,  perhaps,  of  most  practical  importance  being  sugar, 
albumen,  and  bile. 

In  common  Avith  its  healthy  conditions,  moi'bid  conditions  of  the 
urine  are  immediately  referable  to  corresponding  causative  conditions 
of  the  blood  ;  but  their  pathological  origin — like  unto  the  physiological 
production  of  the  urinary  constituents — within  the  bod}',  is  remote. 

Morbid  Coxditioxs  of  the  Blood. — -In  health,  the  composition  of 
the  blood  is  ever  changing,  by  the  addition  of  new  matter,  received 
through  the  process  of  digestion, — the  primary  assimilation  of  food ; 
and  as  eifete  matter  or  waste  of  the  textures,  through  their  destruction 
in  the  course  of  nutrition,— secondary  assimilation  ;  and,  furthermore, 
ever  changing,  by  the  abstraction  of  old.  eiiete  matter, — or  excretion 
through  the  kidneys,  skin,  liver,  and  other  excreting  or  secreting 
organs. 

So  likewise,  in  various  diseases,  the  composition  of  the  blood  is 
ever  changing  by  the  addition  of  new  morbid  matter,  through  primar}* 
maZ-assimilation,  or  secondary  ?>iaZ-assimilation,  or  by  the  co-operation 
of  both  these  perversions, — the  former  representing  that  of  digestion, 
the  latter  that  of  nutrition ;  and,  furthermore,  ever  changing  by  the 
non-abstraction  or  retention  of  morbid  matter,  ma^-excretion,  through 
the  kidneys,  skin,  liver,  and  other  excreting  or  secreting  organs. 

Urine  for  Examination. — The  diagnostic  interpretation  of  any  par- 
ticular state  of  urine  obviously  has  reference  to  its  source  or  origin  in 
the  system.  The  products  arising  and  accruing  from  mal-assimilation 
— whether  by  that  of  digestion  (primai-ily)  or  of  nutrition  (secon- 
darily)— and  which  appear  in  the  urine,  can  be  selected  for  examina- 
tion by  observing  a  very  simple  precaution  with  regard  to  the  sample 
of  urine. 

Urine  secreted  at  from  three  to  six  hours  after  a  meal  presents  the 
products  of  digestion  ;  while  that  secreted  several  hours  subsequently, 
when  the  ui-ine  from  this  source  has  run  off,  presents  the  products  of 
imtrition  in  its  destructive  metamorphosis,  or  the  debris  of  the  textures. 
The  latter  may  be  called  urine  of  the  hlood ;  and  if  examined  in  the 
morning  before  breakfast,  after  an  interval  of  fasting  fi-om  overnight, 
will  be  found  to  contain,  unlike  the  iirine  of  digestion,  the  waste  of  the 
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textures.  To  make  tViis  observation  complete,  the  bladder  should  be 
emptied  overnight,  to  preclude  any  admixture  of  the  urine  then  in 
the  bladder  with  that  which  is  secreted  during  the  night.  By  this 
precaution,  the  products  from  these  two  sources  of  urine  can  be 
detected  and  distinguished,  in  most  cases,  with  approximate  certainty. 

Changes  in  Urine  from  Decomposition,  after  Emissio7i. — Stale  Urine. 
— The  changes  which  take  place  in  the  urine  after  emission,  and  as  the 
result  of  decomposition,  must  not  be  mistaken  for  those  which  repre- 
sent morbid  conditions. 

Healthy  urine  may  thus  undergo  departures  from  its  ordinary 
slightly  acid  reaction,  in  two  opposite  directions ;  becoming  higldy 
acid,  or  turning  to  an  alkaline  condition. 

(a.)  Hyper-acidity,  or  Acid  Urinary  Fermentation  (Scherer). — This 
change  consists  in  the  generation  of  lactic  acid  and  acetic  acid ;  the 
mucus  of  the  bladder  acting  appai-ently  as  a  ferment  on  the  urinary 
pigment.  Like  other  fermentative  processes,  therefore,  this  one  is  pre- 
vented or  arrested  by  alcohol  or  boiling,  or  by  removing  the  ferment 
— vesical  mucus — by  filtration.  The  changes  consequent  on  this  pro- 
duction of  acidity  are,  a  precipitation  of  the  amorphous  urates,  then 
of  uric  acid,  and  often  of  oxalate  of  lime.  Simultaneously,  confervoid 
vegetations — the  mould  fungus  or  the  sugar  fungus — are  apt  to  appear. 
Acidity,  increasing  for  some  five  or  ten  days,  declines  as  putrefaction 
succeeds.  An  ammoniacal  reaction  and  odour  now  supervene,  with 
opacity  of  the  urine  from  the  development  of  myriads  of  minute  linear 
particles— vibrios.  The  amorphous  urate  deposit  has  become  changed 
into  dark  round  masses  of  urate  of  ammonia,  uric-acid  ci'ystals  are 
replaced  by  bright  prisms  of  triple  phosphate,  and  amorphous  phos- 
phate of  liine  sinks  as  an  abundant  sediment.  The  growth  of  confer- 
void vegetations  is  arrested  with  the  change  of  reaction,  and  they  perish 
as  putrefaction  is  established.  Exceptions  to  this  order  of  change 
occur.  Urines  of  low  acidity  or  of  low  specific  gravity  do  not  undergo 
any  marked  increase  of  acidity ;  but  they  become  ammoniacal  in  a 
day  or  two,  or  possibly  in  a  few  houi's. 

(6.)  Alkalescence,  in  exposed  urine,  results  from  the  transformation 
of  urea  into  carbonate  of  ammonia,  and  this  change  may  be  induced 
by  contact  with  any  decomposing  matter,  stale  urine  in  particular. 

(c.)  Certain  organic  deposits,  as  blood-corpuscles,  renal  epithelium, 
and  uriniferous  tubule- casts.,  are  soon  destroyed  by  an  exposure  of 
twelve  or  twenty-four  hours,  especially  in  urine  of  low  specific  gravity. 
But  pus-corpuscles,  scaly  epithelium,  and  spermatozoa  retain  their 
microscopical  characters  for  a  much  longer  period,  even  to  an  advanced 
state  of  urinary  putrefaction. 

Bearing  in  mind  all  these  peculiarities  of  decomposed  urine,  the 
rule  should  be  to  examine  any  specimen  of  urine  within  a  few  hours 
after  its  emission. 

Clinical  Examination  of  Urine. — From  a  practical  point  of  view, 
an  examination  of  the  urine  is  a  much  more  simple  procedure  than 
that  whereby  original  investigations  are  conducted,  as  commonly 
detailed  in  works  on  Urinary  Pathology,  and  which  necessai'ily  in- 
volve a  minute  knowledge  of  chemical  analysis  and  of  microscopic 
manipulation  beyond  the  requirements  of  clinical  practice,  or  the  time 
at  command  of  those  who  are  so  engaged. 

The    following    method   of   examination    represents    the    order    of 
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procedure  which  will  commonly  be  found  sufficient,  and  the  efisential 
particulars  to  be  noted  with  reference  to  morbid  conditions  of  the 
urine,  in  ordinary  cases. 

(1.)  Physical  Characters. — Observe  the  colour,  clearness  or  turbidity, 
any  deposit  or  foi'eign  body,  odour,  and  specific  gravity, — as  shown  by 
the  urinometer.  Reaction — acid,  alkaline,  or  neutral,  as  tested  by  a 
slip  of  blue  litmus  paper,  or  yellow  turmeric  paper;  the  one  becoming 
red,  when  the  urine  is  acid ;  the  other  brown,  Avhen  the  urine  is 
alkaline. 

To  determine  the  specific  gravity  with  accuracy,  it  is  necessary 
that  the  urinometer  should  be  clean  and  dry,  and  that  it  does  not  come 
in  contact  with  the  side  of  the  urine  glass.  The  surface  of  the  fluid 
has  a  concave  form — a  meniscus,  and  the  obsei-ver  should  take  the 
graduation  on  the  stem  of  the  instrument,  at  the  lower  edge  of  the 
meniscus,  looking  at  a  level  with  it. 

A  deposit — observe  its  colour,  admixture  with,  or  separation  from, 
the  urine,  and  whether  floating  on  the  surface  as  a  pellicle,  suspended 
as  a  cloud,  or  precipitated  as  a  sediment,  apparently  amorphous  or 
crystalline. 

(2  )  Chemical  Tests. — (a.)  For  Deposits.  Effect  of  heat. — Pour  a 
sample  of  the  urine,  with  deposit,  if  present,  into  a  test-tube,  and  over 
the  flame  of  a  spirit-lamp  heat  gradually  to  ebullition.  Observe  the 
disappearance  of  tiirbidity,  as  when  a  deposit  of  lithates ;  or  the  ap- 
pearance of  turbidity,  as  by  a  deposition  oi  phosphates.  Or  the  latter 
appearance  may  be  the  coagulation  of  albumen.  Drop  a  few  drops 
of  strong  nitric  acid  into  the  tube,  and  heat  again ;  the  one  deposit, 
phosphates,  entirely  disappears  ;  the  other,  albumen,  becomes  increased 
and  consolidated.  Or,  nitric  acid  alone,  without  heat — the  cold  urine 
test  with  nitric  acid — is  readily  applied.  Charge  a  test-tube  with 
strong  nitric  acid,  to  the  depth  of  about  half  an  inch,  and  then  pour 
a  small  quantity  of  urine  down  the  side  of  the  inclined  tube,  gradually, 
that  the  urine  may  rest  upon  the  surface  of  the  acid,  without  mixing 
with  it.  The  presence  of  albumen  will  be  indicated  by  the  appearance 
of  an  opaque  white  discoid  cloud  or  film,  forming  immediately,  in  the 
plane  of  contact  between  the  two  fluids — a  very  delicate  test  for 
albumen. 

Other  tests  for  deposits  :  solubility  in  acetic  acid,  in  liquor  potassse  ; 
insolubility  in  both  acids  and  alkalies. 

An  approximate  estimate  of  the  whole  quantity  of  h'thic  acid,  or  of 
phosphoric  acid,  excreted,  beyond  what  is  indicated  by  any  deposit, 
should  then  be  determined. 

(b.)  For  Foreign  Constituents. — Albumen — note  its  absence  or 
presence ;  and  make  an  approximate  calculation,  from  the  quantity  in 
a  given  measure  of  urine,  of  the  whole  quantity  passed  in  twenty-four 
hours. 

Sugar — note  its  absence  or  presence ;  and  similar  approximate 
calculation  of  quantity. 

Bile,  its  absence  or  presence. 

(3.)  Microscopic  Examination. —  Crystals — note  the  absence  or  pre- 
sence in  urine,  or  in  any  deposit ;  their  shape,  or  other  characters. 
Note  blood -corpuscles,  pus  and  mucus  corpuscles,  epithelial  cells,  uri- 
niferous  tubule-casts,  spermatozoa.  Vegetable  ^arasiYic  productions,  or 
as  engendered  in  decomposing  or  fermenting  urine,  e.g.   Penicilinm 
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glaucum  in  non-saccharine  urine;  Torula  cerevislce,  yeast-plant,  in 
saccharine  urine,  when  subjected  to  the  fermentation  test.  Other 
foreign  substaaces,  e.g.  hairs,  cotton  fibres  from  the  towel  used  in 
examination,  spata,  starch  granules  from  admixture  of  food  or  tooth- 
powder,  fgecal  matter,  particles  of  soot,  sand,  or  dirt. 

Appliances  for  Examination,  of  Urine. — (1.)  Chemical. — Certain 
simple  chemical  apparatus  and  tests  will  suffice  for  a  clinical  examina- 
tion of  the  urine,  and  of  its  deposits. 

The  apparatus  comprises — ^Urine  glasses,  rather  tall  and  deep 
receptacles  suitable  for  immersion  of  the  lorinometer  in  taking  the 
specific  gravity  of  urine,  and  a  glass  graduated  as  a  measure ;  test- 
tubes,  in  a  half-dozen  series,  with  stand, -spirit-lamp,  and  well-corked 
bottle  of  methylated  spirit,  slips  or  slides  of  glass,  drop-tubes,  and 
glass  stirring-rods. 

The  Tests  ordinarily  required  are — ^Acids  :  nitric  acid  fort.,  acetic 
acid.  Alkalies  :  liquor  potassse,  liquor  ammoniee  fort.  Special  tests  : 
sulphate  of  copper  solution,  or  blue  hydrated  oxide  of  copper,  or  yeast 
tor  sugar-testing;  sulphuric  acid  for  bile-testing. 

(2.)  Clinical  Microscope. — Beale's  clinical  pocket  microscope  is  a 
very  simple,  portable,  and  inexpensive  instrument. 

Object-glasses  required  fOr  Clinical  Examination. — Whatever  form 
of  microscope  be  preferred,  the  object-glasses,  for  magnifying  the 
object  to  be  examined,  are  the  most  essential  requisite.  The  qualities 
of  an  object-glass  consist  in  its  magnifying  power  and  achromatic 
character,  by  clearly  deHning  the  object,  without  any  encircling  play 
of  colours.  The  powers  most  commonly  useful  in  medical  practice  are 
two :  the  quarter  of  an  inch  focus,  magnifying  about  200  diameters, 
and  the  inch,  magnifying  about  30  to  50  diameters. 

Microscope  Lamp. — For  examining  objects  by  artificial  light  at 
night,  or  otherwise  in  the  absence  of  daylight,  some  kind  of  illumi- 
nating contrivance  will  be  necessary.  An  ordinary  French  lamp,  pro- 
vided with  a  blue  glass  chimney,  may  be  used;  or  that  recommended 
by  Dr.  Lionel  Beale,  a  small  paraffin  lamp,  with  a  round  wdck,  may  be 
preferred.  But  in  the  absence  of  any  such  lamp,  a  short  wax  candle, 
giving  a  clear  white  light,  steadied  by  a  screen,  supplies  a  ready  con- 
trivance which  will  generally  suffice. 

Ueic  oe  Lithic  Acid  (05114^403)  in  Urixe. — General  Symptoms. 
— Gout  may  be  taken  as  representing  the  uric-acid  diathesis,  and  the 
general  symptoms  accordingly  (Vol.  I.  Chap.  VI.). 

Physical  Characters  of  Urine. — Clear,  bright,  golden  or  coppery 
colour,  like  brown  sherry.  Specific  gravity  increased.  Quantity 
somewhat  diminished.  Acid  reaction  more  decided,  producing  a 
deeper  shade  of  red  in  blue  litmus  paper.  A  deposit  of  yelloiv  or  red 
sand,  resembling  particles  of  cayenne  pepper, — uric  acid,  sometimes 
in  great  abundance. 

Diagnostic  Value. — -Uric  acid  is  eliminated  from  the  blood,  in 
combination  with  some  base — soda,  or  ammonia  more  commonly, 
forming  urates  of  soda  and  ammonia.  These  salts,  readily  soluble  in 
urine  of  the  temperature  of  the  body,  are  precipitated  only  when  pre- 
sent in  excess  proportionately  to  the  aqueous  portion  of  urine  secreted, 
and  as  the  supersaturated  solution  cools.  They  then  appear  as  yellow- 
ish or  red  brick-dust  deposits,  which  will  be  presently  described. 
Uric  acid  may,  however,  be  liberated  from  these  salts,  by  deconiposi- 
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tion ;  bnt  it  occurs  only  when  some  other  acid  is  present  in  excess  to 
replace  the  acid  in  combination.  Free  uric  acid,  being  insoluble,  is 
then  precipitated,  appearing  as  a  deposit  in  the  urine  having  the  above 
characters.  This  taking  place  readily  as  the  urine  cools,  is  apt  to 
occur  also  within  the  bladder,  and  thence  the  comniencement  of  gravel, 
or  the  formation  of  a  calculus.  Perchance,  the  same  deposit  in  the 
pelvis  of  the  kidney  gives  rise  to  a  renal  calculus  ;  or  the  uriniferous 
tubules,  and  intertubular  tissue  of  the  kidney,  get  clogged  up  with 
uric    acid    and    urates,    thus    slowly   obliterating   tlie   secreting    sub- 

stance,  and  resulting  in  one 
of  the  worst  forms  of  chronic 
Bright's  disease. 

Microscopical  Characters. — 
This  deposit  consists  of  minute 
crystals,  in  various  shapes,  of 
which  rhomboidal  prisms  are 
the  most  commonly  character- 
istic (Fig.  949). 

Respecting  the  kind  of  acid 
by  which  uric  acid  is  thus  de- 
posited, Dr.  Parkes  observes  :  * 
"  It  does  not  follow  that  the 
acidity  should  be  owing  to  any 
single  acid  ;  it  is  owing  either  to  an  augmentation  of  all  the  usual  acids 
of  the  urine — the  sulphxu'ic,  phosphoric,  and  perhaps  the  hippuric,  the 
lactic,  and  the  carbonic^-so  that  the  bases  are  insufficient  to  neutralize 
them,  or  the  formation  of  acids  after  emission  of  the  urine,  viz. 
probably  the  lactic,  acetic,  butyric^  or  oxalic. 

"  It  is,  of  course,  possible  that  the  deposit  of  uric  acid  may  be 
owing,  not  to  excess  of  other  acids,  but  to  absolute  deficiency  of  alkali. 
N^o  facts  have  yet  been  discovered  on  this  point. 

"The  two  causes  of  increased  acidity  of  the  urine — excess  of 
normal  acids,  and  formation  of  acid  after  emission — are  sometimes  in 
simultaneous  action.  The  urine  depositing  lithic  acid  without  lithates 
is  not  usually  the  high-coloured,  red,  pigment-loaded  urine,  but  yellow 
and  transparent;  the  acid  is  deposited  slowly,  and  withoiit  admixture 
with  lithates.  Uroxanthin  (indican)  is  often  present  in  large  quan- 
tity ;  and,  as  Virchow  suggests,  it  may  more  rapidly  form  acid  than 
common  pigment." 

The  practical  issue  of  all  these  considerations  is  this — that  to 
rightly  estimate  the  value  of  "  lithic-acid  urine,"  as  the  sign  of  a 
corresponding  "morbid  blood-condition,"  it  is  necessary  to  discover 
the  total  amount  of  lithic  acid  excreted  fi'ora  time  to  time  ;  and  for 
this  purpose  we  cannot  trust  any  deposit  thereof,  either  combined  or 
free.  The  lithates  maybe  in  excess,  short  of  a  supersaturated  solution  ; 
and  lithic  acid  itself  becomes  apparent  only  when  the  urine  is  hyper- 
acid from  other  causes. 

Chemical  Tests. — The  over-acid  reaction,  as  shown  by  blue  litmus 
paper,  has  already  been  noticed. 

A  deposit  of  uric  acid  is  insoluble  in  hot  water,  but  soluble  in  alka- 
lies— potash,  soda,  and  ammonia. 

*  "  Composition  of  the  Urine,  in  Health  and  Disease,  and  under  the  Action  of 
Remedies,"  p.  218. 
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A  portion  of  the  deposit  is  to  be  dissolved  in  a  drop  of  potasb. 
The  alkaline  solution  is  then  to  be  treated  with  excess  of  acetic  acid. 
In  a  few  hours,  crystals  of  uric  acid  will  have  formed,  which  can  be 
identified  by  microscopic  examination. 

A  portion  of  the  deposit  maybe  placed  on  a  glass  slide,  and  treated 
with  a  drop  of  strong  nitric  acid.  Evaporate  to  dryness  by  a  gentle 
heat,  and  expose  the  slide  to  the  vapour  of  ammonia,  or  add  a  drop. 
A  beautiful  violet  colour,  from  the  formation  of  murexide,  attests  the 
presence  of  uric  acid,  or  a  urate.     (L.  Beale.) 

The  total  amount  of  uric  acid  excreted  can  be  discovered  by  a  simple 
experiment,  devised  by  Dr.  Grolding  Bird.  Let  all  the  urine  passed 
in  twenty-four  hours  be  collected,  well  shaken,  and  a  given  quantity — 
say,  about  two  ounces — be  mixed  in  a  conical  glass  vessel,  with  about 
half  a  drachm  of  hydrochloric  acid.  In  six  or  eight  hours  crystals  of 
uric  acid  are  copiously  deposited  on  the  sides  of  the  glass.  To  insure 
their  complete  separation,  they  should  be  allowed  to  repose  for  twenty- 
four  hours,  and  may  then  be  washed,  dried  and  weighed.*  Simple 
multiplication  shows  the  whole  amount  of  uric  acid  secreted  in  the 
twenty-four  hours,  without  the  chance  of  any  considerable  error.  In 
estimating  the  pathological  importance  of  the  result  thus  obtained,  the 
healthy  standard  of  quantity  should  be  remembered,  and  this  ranges 
from  six  to  ten  grains  of  uric  acid  in  twenty-four  hours. 

Urates  or  Ijithates  of  Soda  or  Ammonia  in  Urine  (.CgH2]Sra2N403) 
—  (05110(^114)21^403). — General  8j/mptoms. — The  same  as  with  uric- 
acid  urine. 

Physical  Characters  of  Urine. — Turbid  in  all  cases  on  cooling  and 
depositing  urates ;  the  other  characters  are  in  accordance,  prin- 
cipally, with  their  colour.  White  urates  are  deposited  from  a 
pale-coloured  urine ;  specific  gravity  low — 1"010  to  1"014.  The 
deposit  is  suspended,  having  a  whitish,  flocculent,  cloudy  appear- 
ance, which  resembles  mucus.  This  almost  colourless  urate  deposit 
occurs  more  especially  in  connection  with  dyspeptic  derangement  of 
the  digestive  organs.  Fawre-coloured  urates  are  deposited  from, 
an  amber-coloured  urine ;  specific  gravity  higher,  but  still  lower 
than  normal,  being  about  I'OIS.  tfrate  deposit  of  this  light  tint 
may  occur  independently  of  any  morbid  condition,  but  simply 
owing  to  concentration  of  the  urine  from  profuse  perspiration,  as 
after  violent  exercise,  or  prolonged  fasting,  especially  abstinence 
from  drink.  Med  brick-dust  urates  are  deposited  from  a  yet 
deeper-coloured  urine,  and  of  higher  specific  gravity.  Such  deposits 
betoken  some  febrile  state  of  the  system.  Furjple  and  pink  urates 
are  deposited  from  a  corresponding  coloured  urine,  and  of  high 
specific  gravity.  These  variously  coloured  appearances  of  urates 
are  due  to  the  pigments  of  the  urine,  for  which  they  have  an.intense 
afiinity,  and  are  thence  precipitated  in  combination  with  the  deposit. 
The  chief  ingredient  in  any  such  deposit  is  urate  of  ammonia;  the 
soda  urate  appearing  more  often  in  the  urine  from  gout,  or  during 
the  febrile  complaints  of  childhood,  and  perhaps  thus  predisposing 
to  the  frequency  of  vesical  calculus  at  an  early  period  of  life.  The 
quantity  of  urates  secreted,  and  precipitated  spontaneously,  may 
not  be  equal.     Hence  the  latter  may  not  indicate  the  whole  quantity. 

*  "  Urinary  Deposits,"  4th  edit.  See  also  "Animal  Chemistry,"  etc.,byBence 
Jones,  M.D.,  p.  53. 
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They  are  held  in  solution  by  urine  of  the  ordinary  temperature  of  the 
body,  98° ;  but  as  the  urine  cools  on  exposure  in  the  vessel  used  for 
its  reception,  the  urates  are  deposited.  The  proportion  of  water, 
as  a  constituent  of  urine,  Avill  also  regulate  the  quantity  deposited. 
These  two  conditions  have  been  already  noticed.  But  ovei'-acidity  of 
urine,  owing  to  other  acids  in  excess,  allows  an  abundant  deposit ; 
whereas,  a  slightly  acid  or  alkaline  urine  holds  a  proportion  of  the 
urates  in  solution ;  and  the  presence  of  urate  deposit  affords  no  sure 
indication  of  hyperacidity  of  the  urine  from  uric  acid,  in  particular. 

Microscopical  Characters. — Amorphous  granules  is  the  usual  appear- 
ance of  urate  of  ammonia,  as  seen  under  the  microscope  (Fig.  950)'; 
but  certain  forms  of  crystal  are  occasional!}'  presented.  Thus,  sphe- 
rules   sometimes  constricted   in-   the  middle,  assuming  a  dumb-bell 

Fig.  951. 


shape,  or  spherules  with  little  claw-like  projections.  (See  Fig.  950.) 
Urate  of  soda  exhibits  a  somewhat  similar  form  (Fig.  951).  Acicular 
forms  of  urate  of  soda  consist  of  needles  detached,  or  having  a  radi- 
ated, stellate  arrangement.  These  forms  are  never  found  in  urine  as 
a  spontaneous  deposit;  but  with,  the  addition  of  soda  solution,  the 
amorphous  urate  of  ammonia  readily  yields  them,  on  evaporation. 
The  acicular  urate  constitutes  the  white  mortar-like  or  chalky  matter, 
Avhich  forms  the  nodules  in  the  fingers  and  toes  of  a  person  subject  to 
chronic  gout,  or  the  concretions — tophi — which  appear  in  the  cartilages 
of  the  eai's.  The  junction  of  uric-acid  crystals  gives  rise  to  various 
singular  appearances. 

Chemical  Tests. — Heat  redissolves  the  urates.  Hot,  not  to  say 
boiling,  water  poured  into  the  chamber-utensil,  causes  the  turbidity 
to  disappear,  and  thus  clears  the  urine.  But  this  result  maybe  partly 
due  to  the  increased  proportion  of  solvent — water — thus  added  to  a 
previously  concentrated  urine.  A  small  quantity  of  the  turbid  urine 
heated  in  a  test-tube  becomes  clear,  but  it  again  becomes  turbid  on 
cooling.  The  deepei'-coloured  urates  are  dissolved  by  a  rather  higher 
temperature  than  the  paler  varieties.  Alkalies — potash  or  ammonia 
— dissolve  these  deposits  ;  acids — hydrochloric  or  acetic — separate 
uric  acid,  having  the  appearance  and  crystalline  forms  already- 
described. 

A  rough  approximate  analysis  of  the  urates  may  be  readily  accom- 
plished. The  uric  acid  having  been  determined  in  a  weighed  portion 
of  the  dried  urate  by  dilute  hydrochloric  acid,  another  portion  of  the 
urate  should  be  burnt,  and,  after  washing  the  ash,  tested  with  the 
blowpipe.  If  the  base  be  ammonia,  a  very  small  quantity  of  ash  only 
will  remain.  For  a  full  analysis  of  the  urates,  they  should  be  pre- 
A-iously   examined   with    the  microscope    to    ascertain  whether   they 
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are  free  from  phosphate  of  lime  or  magnesia,  or  oxalate  of  lime. 
(Hassall.) 

Potash  may  be  the  most  abundant  base,  next  ammonia,  and  last 
soda.  (Benee  Jones.)  Lime  is  always  present  in  considerable  quantity. 
(Hassall  and  Scherer.)  Magnesia  is  an  occasional  base.  (Robin  and 
Verdeil.) 

It  would,  therefore,  appear  that  the  term  mixed  urates  more  accu- 
rately designates  this  deposit.  The  proportion  of  uric  acid  is  always 
large — over  eighty  per  cent.  (Scherer)  ;  over  ninety  per  cent.  (Bence 
Jones) . 

Urea  (COIsr2H4)  or  (CO-jnyj-rr^)  in  Urine. — General  Symptoms  are 

those  of  gTeat  muscular  weakness  and  nervous  exhaustion,  with 
.sometimes  a  dtxll  aching  pain  across  the  loins ;  a  worn,  anxious 
expression;  and  with  diuresis,  pallid  emaciation,  craving  hunger  and 
thirst.     Ii-ritability  of  the  bladder  is  always  a  marked  symptom. 

Physical  Characters  of  Urine. — Excess  of  urea  may  occur,  without 
diuresis, — the  quantity  of  lirine  seldom  exceeding  the  normal  quantity, 
but  the  quantity  of  urea  being  both  absolutely  and  relatively  greater 
than  in  health ;  or  with  diuresis, — the  quantity  of  urine  being  ex- 
cessive, and  the  quantity  of  urea,  therefore,  in  a  given  specimen, 
less  than  in  health,  but  the  quantity,  absolutely  and  relatively  to 
the  other  constituents,  greater  also,  in  this  case,  than  normal. 
uizoturia — or  ureal  diabetes,  as  the  latter  may  be  termed,  although 
differing  only  in  degree — is  a  very  rare  disease. 

The  former  condition  of  urine  is,  in  colour,  clear  and  pale,  but 
occasionally  assuming*  the  appearance  of  porter  diluted  with  water  ; 
odour  not  peculiar,  but  ammonia  cal  (apparently  from  decomposition 
of  the  urea)  when  not  quite  fresh  ;  specific  gravity  rather  above  the 
average,  1'020,  but  varying  from  1"015  to  1'030,  or  even  higher. 
Quantity  about  normal.  Reaction  acid  when  the  urine  is  fresh,  but 
speedily  becomes  alkaline,  from  ammonia.  A  deposit  of  urea,  in 
crystals,  soon  forms  by  evaporation,  on  the 
addition  of  nitric  acid,  forming  the  nitrate  of  Fig.  952. 

urea. 

Microscopical  Characters. — Long  needle- 
shaped  crystals,  by  evaporating  a  drop  or  two 
of  urine  on  a  slip  of  glass.  Nitrate  and  oxalate 
of  urea  also  present  crystals ;  the  former  in 
hexagonal  plates  and  rhombic  octohedrae  (Fig. 
952)  ;     the    latter    in    rectangular    and    right 

rhombic  prisms,  with  a  tendency  to  the  formation  of  dumb-bell  shaped 
oxalate  of  urea. 

Chemical  Tests. — Urea  is  never  deposited  spontaneously.  Nitric 
acid  added  to  a  few  drops  of  urine  on  a  slip  of  glass  forms  the  nitrate 
of  urea  (CON2H4,HN03),  which  on  evaporation,  appears  as  a  crust, 
more  or  less  thick,  according  to  the  quantity  of  urea.  Oxalate  of  urea 
((CON2H4)2C2H204  -f-HgO)  is  formed  in  like  manner.  Either  compound 
can  be  verified  by  microscopical  examination,  while  the  chemical  test 
indicates,  approximately,  the  quantity  of  urea  present. 

Other  tests  are  described  in  special  works,  but  the  above  is  the 
most  ready  method  of  detecting  and  determining  urea. 

The  separation  of  urea,  in  a  free  state,  may  be  obtained  from  either 
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the  nitrate  or  oxalate,  by  the  following  simple  process  : — Dissolve  the 
oxalate  of  urea,  for  example,  in  hot  "water,  and  treat  the  solution  with 
carbonate  of  lime,  until  effervescence  ceases ;  the  oxalate  of  lime  thus 
formed,  and  any  excess  of  the  carbonate,  are  precipitated,  leaving  the 
urea  in  solution.  Carbonate  of  baryta  maybe  used  instead  of  the  lime 
salt.  Nitrate  of  urea  maybe  decomposed  in  like  manner.  Crystals  of 
niti-ate  of  baryta  are  thrown  down  ;  the  fluid  is  to  be  tiltered,  evapo- 
rated, and  the  residue  extracted  with  ether. 

Distinctive  Characters  of  Urate  of  Soda.  Earthy  Phosphate,  and  Pus. 
— These  three  deposits  are  very  similar  in  appearance,  but  have  widely 
different  pathological  significance.  Their  certain  and  easy  distinction 
is  therefore  of  great  practical  importance.  The  following  simple 
method  of  examination,  and  distinctive  characters,  are  given  by  Dr. 
Lionel  Beale  : — 

Let  the  urine  stand  in  a  conical  glass  for  some  time.  Then  pour 
off  the  clear  supernatant  fluid,  and  transfer  a  small  portion  of  the 
deposit  into  a  test-tube.  Add  about  balf  the  bulk  of  solution  of 
potash,  and  observe — 

1.  If  urate  of  soda  and  ammonia,  the  potash  may  cause  the  mixture 
to  become  clear,  but  not  viscid. 

2.  If  entirely  phosphate,  no  change  will  be  produced. 

3.  If  pus-dejDOsit,  the  mixture  will  become  clear,  and  very  stringy 
or  viscid. 

4.  If  both  pus  and  phosphate  be  present,  the  mixture  gelatinizes, 
but  does  not  become  clear. 

Microscopic  examination  will  confirm  this  cbemical  test. 

Phosphates  in  Urine. — Amorphous  phosphate  of  lime — bone-earth 
(Ca3,2P04).  Crystallized  phosphate  of  lime  (CaH,P04).  Phosphate 
of  ammonia  and  magnesia — triple  phosphate  (iSrH4MgP04  -\-  GHgO). 
Phosphate  of  soda  (Na.iHP04).  Acid  phosphate  of  soda  (NaHoPOj  + 
H.,0). — General  Symptoms  are  those  of  exhaustion  with  irritability. 
Depression  of  spirits,  with  peevishness  of  temper ;  muscular  weakness, 
and  aching  pains,  especially  across  the  loins,  with  perhaps  a  flickering 
endeavour  to  shake  off  debility,  for  such  persons  are  often  intellectu- 
ally active  and  energetic  beyond  their  strength ;  these  symptoms, 
with  atonic  flatulent  dyspepsia,  and  sallow  emaciation,  as  if  of 
advanced  consumption,  complete  the  picture  of  the  phosphoric  dia- 
thesis.    Irritability  of  the  bladder  is  fi*equently  very  distressing. 

Physical  Characters  of  Urine. — Turbid  in  all  cases,  on  depositing 
phosphates ;  of  a  pale  yellow  colour,  if  the  deposition  be  occasioned 
by  fixed  alkali — potash  or  soda,  and  of  an  orange-brown  colour,  if 
occasioned  by  carbonate  of  ammonia — volatile  alkali ;  the  odour  is 
ammoniacal  in  the  latter  case,  while  the  specific  gravity  varies  greatly 
Avith  the  colour — the  pale  urine  having  a  low  specific  gravity,  the 
higher-coloured  a  high  specific  gravity.  The  quantity  is  increased 
generally.  The  reaction  varies — being  alkaline  or  neuti-al,  or  slightly 
acid' when  first  evacuated.  The  deposit  of  phosphates  appears  as  a 
white  sand,  but  generally  combined  with  mucus,  often  present  in  large 
quantity,  and  pus,  probably,  in  variable  quantity,  Avhen  the  ui'ine  is 
ammoniacal,  and  the  surface  of  such  urine  is  often  covered  with  an 
iridescent  crystalline  pellicle. 

Diagnostic  Value. — Phosphatic  urine,  as  ordinarily  estimated  by  the 
amount  of  phosphates  deposited  in  the  urine,  is  deceptive.     Phosphatic 
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urine,  in  this  sense,  is  only  an  appearance,  not  a  true  measure  of  the 
whole  amount  of  phosphates  present  and  of  the  pre-existing  blood- 
condition. 

The  pathological  significance  of  phosphatic  deposits  in  tlie  urine  has 
been  investigated  more  particularly  by  Dr.  Bence  Jones. 

Of  all  the  phosphates  -present^  not  necessarily  deposited,  in  the 
urine,  those  of  soda  are  most  abundant ;  equalling  in  amount  three 
parts  of  the  whole.  The  earthy  phosphates  of  lime  and  magnesia 
represent  the  remainder.  Phosphatic  urine,  therefore,  should  rather, 
of  the  two,  have  reference  to  the  former  salts.  But  the  phosphates 
of  soda  are  so  very  soluble  in  water  and  in  acid  or  alkaline  urine, 
that  they  are  never  deposited.  In  this  respect  resembling  the  sul- 
phates of  potash  or  soda,  any  excess  of  these  phosphates  remains 
concealed.  On  the  contrary,  the  phosphates  of  lime  and  magnesia  are 
scarcely  soluble  in  water,  and  nearly  insoluble  in  alkalies,  although 
very  soluble  in  acids,  even  in  acid  phosphate  of  soda.  Therefore, 
whenever  the  urine  becomes  alkaline,  down  go  the  phosphates  of  lime 
and  magnesia.  This  precipitate,  however,  denotes  only  the  quantity 
of  lime  and  magnesia  drawn  from  the  blood,  and  now  appearing  in 
the  urine.  The  major  portion  of  pJiosphoric  acid,  being  combined 
with  soda,  remains  unobserved. 

By  taking  more  lime  or  magnesia  in  the  food,  or  by  adding  these 
bases  to  the  urine,  we  increase  the  amount  of  earthy  phosphates  ;  and 
by  a  sufficiency,  we  precipitate  all  the  phosphoric  acid  in  combination 
with  them,  thus  leaving  no  phosphate  of  soda  in  solution.  Conversely, 
if  we  could  abstract  all  the  lime  and  magnesia,  no  precipitate  would 
appear  by  adding  alkalies — in  which,  as  well  as  acids,  phosphate  of 
soda  is  soluble — though  there  remained  a  great  excess  of  phosphate  of 
soda  concealed  in  solution.  But  if  lime  and  magnesia  are  present,  as 
usual,  in  the  urine,  a  portion  of  the  phosphoric  acid  appears  in  com- 
bination with  them,  forming  a  deposit  of  these  phosphatic  salts  when- 
ever the  urine  becomes  alkaline,  in  which  they  are  insoluble.  Hence 
the  more  appropriate  name,  alkaline  urine,  suggested  by  Dr.  Bence 
Jones,  rather  than  phosphatic  urine,  as  ordinarily  understood,  which 
represents  merely  the  amount  of  lime  and  magnesia  present  in  com- 
bination with  phosphoric  acid.  If  regarded  from  this  latter  point  of 
view,  the  term  "phosphoric  diathesis  "  should  be  extended  to  denote 
an  increase  in  the  total  amount  of  phosphates,  alkaline  and  earthy ;  or, 
if  limited  to  one  phosphate,  it  ought  to  denote  alkaline  phosphate,  that 
being  proportionately  four  or  five  times  more  abundant  than  earthy 
phosphates  in  the  urine.  Moreover,  the  term  "  earthy  diathesis,"  as  in- 
dicated by  the  urine  if  used  at  all,  ought  to  signify  urine  which  really 
contains  an  excess  of  lime  and  magnesia,  and  not  the  precipitation,  it 
maybe  of  only  a  small  quantity,  of  those  earthy  salts,  the  urine  having 
lost  its  healthy  property  of  retaining  them  in  solution  on  becoming- 
alkaline. 

In  short,  alkalescence  of  the  urine  and  increase  in  the  total  amount 
of  phosphates  have  no  relation  of  any  kind  to  each  other.  They  are 
quite  distinct,  and,  indeed,  rather  opposite  states. 

Microscopical  Characters. — Supposing  alkalinity  of  the  urine  be  due 
to  fixed  alkali — as  potash  or  soda — the  phosphate  of  lime  and  the 
phosphate  of  magnesia  are  immediately  deposited,  appearing  as  a 
"  white  sand,"  which  might  be  mistaken  for  pale  urates.     Submitted 
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to  microscopic  examination,  these  salts  are  seen  to  consist  of  araorphons 
particles,  or  small  round  globules,  and,  occasionally  only,  prismatic 
crystals  with  oblique  or  dihedral  summits.  According  to  Hassall's 
observations,*  crystallized  phosphate  of  lime  is  common,  much 
more  so  indeed  than  amorphous  phosphate,  which  he  regards  as 
unusual. 

This  white  deposit  and  co-existing  alkaline  condition  of  the  urine 
occur  whenever  an  excess  of  fixed  alkali,  or,  what  is  equivalent,  a 
deficient  proportion  of  acid,  is  taken  in  the  food.  The  urine  is  secreted 
alkaline,  and  deposits  its  earthy  phosphates  in  greater  or  less  abundance, 
according  to  the  quantity  of  lime  and  magnesia  present. 

Not  to  be  misled  by  an  alkaline  condition  of  the  urine  from  fixed 
alkali,  it  is  most  important  to  know  and  I'eniember  that  the  acidity  of 
healthy  urine  varies  considerably  during  the  diurnal  period.  Accord- 
ing to  the  observations  of  Dr.  Bence  Jones,  confirmed  by  those  of  Dr. 
W.  Roberts,  it  is  inversely  to  the  acidity  of  the  stomach.  During 
digestion,  when  some  acid — probably  the  hydrochloric — is  being  secreted 
by  the  stomach,  an  equivalent  amount  of  soda  or  potash,  previously  in 
combination,  must  remain  as  free  alkali  in  the  blood,  rendering  it  pro- 
portionately more  and  more  alkaline.  According'ly,  the  urine  becomes 
less  and  less  acid,  and  perhaps  eventually  decidedly  alkaline.  When 
acid  ceases  to  flow  into  the  stomach,  and  any  superfluous  portion 
which  had  been  secreted  is  re-absorbed,  the  blood  regains  its  former 
average  degree  of  alkalescence ;  the  urine  also  is  secreted  less  and  less 
alkalescent,  and  becoming  acid,  its  acidity  rises  until  the  next  meal, 
when  the  highest  degree  of  acidity  is  attained.  If  no  food  be  taken, 
this  condition  of  urine  remains  stationary  for  aboiit  twelve  hours ; 
immediately  after  a  meal,  its  acidity  again  falls,  and  gradually  ap- 
proaches an  alkaline  reaction.f  Then  the  amorphous  phosphates  may 
be  deposited,  especially  if  the  ui^ine  becomes  more  alkaline,  by  the  in- 
gestion of  carbonates,  acetates,  or  citrates  of  alkalies  in  various  fruits. 
The  urine  is  passed  in  a  turbid  state,  and  this  turbidity  rather 
dimiiaishes  as  the  urine  cools,  the  fluid  becoming  somewhat  clearer. 
.  Examined  in  the  interval  of  dig'estion,  alkalinity  of  urine  might  inad- 
vertently be  regarded  as  a  morbid  condition ;  but  examination  of 
another  and  another  sample  excreted  some  time  after  a  meal,  when 
the  process  of  digestion  is  completed,  corrects  this  suspicion ;  the 
urine  is  found  more  and  more  acid  prior  to  the  next  meal,  when  the 
alkaline  retrogression  supervenes. 

This  alternation  of  an  alkalescent  state  of  the  urine  during  disres- 
tion,  and  r-estoration  of  acidity  on  completion  of  digestion,  invalidates 
the  result  of  any  one  examination  of  the  urine.  A  fnixed  sample  of  the 
whole  amount  of  urine  excreted  during  the  twenty-four  hours  will  give 
its  average  condition. 

If  volatile  alkali — as  carbonate  of  ammonia — be  the  occasion  of 
alkaline  urine,  then  the  deposit  consists  of  the  ammoniaco-magnesian 
phosphate,  together  with  some  phosphate  of  lime  ;  the  former  appear- 
ing in  the  form  of    transparent  prismatic  crystals,  or  of  foliaceous, 

*  Lancet,  p.  850,  vol.  i. ;  and  Med.-Chir.  Trans.,  vol.  xxxvi. 

t  See  adverse  observations  by  Dr.  Julius  Vogel ;  "  A  Guide  to  tlie  Analysis  of 
the  Urine,"  by  C.  Neubaner  and  J.  Yogel.  4th  edit.  Translated  for  New  Syd. 
See.  by  W.  A.  Markham,  1863,  p.  296. 
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stellar,  or  penniforra  crystals  (Fig.  953).    The  two  latter  are  phosphate 
of  lime.* 

This  deposit  occurs  whenever  phosphates  are  deposited  in  connection 
with  an  inflamed  state  of  the  mucous  membrane  of  the  bladder,  the 
ammonia  being  supplied  by  the  decomposition  of  urea,  which  con- 
stituent of  the  urine  may 

be  regarded   as  carbonate  Pig.  953. 

of  ammonia,  plus  two 
atoms  of  water.  Whether 
urine  is  ever  secreted  am- 
moniacal  appears  doubt- 
ful ;  without  doubt,  how- 
ever, it  may  become  so, 
after  emission,  by  decom- 
position of  the  urea.  This 
source  of  the  ammonia 
present  in  the  phosphate,  as  then  formed,  was  first  clearly  perceived 
by  Lecanu,  and  has  since  been  explicitly  pointed  out  by  Dr.  Owen 
Rees.  The  decomposition  of  urea  is  effected  apparently  by  the  mucus 
acting  as  a  ferment,  which  is  always  more  freely  secreted  by  an  in- 
flamed mucous  mmbrane,  as  in  pyelitis  and  cystitis.  Ammoniaco- 
magnesian  phosphate,  consisting  of  its  characteristic  crystals,  is 
abundantly  deposited  ;  and  equally  so,  a  white  tenacious  substance, 
that  can  be  drawn  into  skeins  of  considerable  length.  It  is  said  to 
consist  of  pus-globules,  they  having  become  adherent  under  the 
action  of  ammoniacal  urine.  Thence  a  nucleus  is  formed,  around 
which  the  deposit  of  phosphates  readily  aggregates  as  a  calculus  ; 
this  result  occurring  often  from  chronic  cystitis.  Or,  tbe  phosphate 
above  mentioned,  together  witb  granules  of  phosphate  of  lime,  are 
involved  in  one  gelatinous  mass  ;  forming  perhaps  a  calculous  concre- 
tion in  the  bladder,  and  presenting  an  iridescent  pellicle  on  the  surface 
of  such,  urine,  when  passed.  This  mixed  deposit  is  frequently  wit- 
nessed in  cases  of  paralysis  affecting  the  bladder,  which,  then  assumes 
a  condition  bordering  on  chronic  inflammation. 

But  the  unmixed  ammoniaco-magnesian  phosphate  deposit  may 
occur  sometimes  in  urine  which  is  not  perceptibly  ammoniacal. 

Chemical  Tests. — All  the  phosphates  are  dissolved  by  acids — unlike 
coagulated  albumin  ;  and  remain  unaffected  by  heat,  or  the  urine 
becomes  even  more  turbid,  on  boiling — unlike  the  deposit  or  the 
turbid  uinne  of  the  urates ;  but  th.e  following  points  of  contrast 
distinguish  the  two  kinds  of  alkaline  urine — the  ammoniacal  from 
that  caused  by  fixed  alkali. 

Ammoniacal  urine  effects  no  change  in  blue  litmus  paper  until  it 
dries,  when  the  pink  colour  immediately  appears.!  Urine  becoming- 
alkaline  during  digestion,  i.e.  from  fixed  alkaline,  turns  pink  paper  blue, 
which  remains  so  when  dry.  Aminoniacal  urine  deposits  crystals  of 
phosphate  of  ammonia  and  magnesia  ;  while  urine  otherwise  alkaline, 
iYOva.  fixed  alkali,  deposits  an  amorphous  powder  of  phosphate  of  lime. 
The  former  deposit  is  associated  with  mucus  and  pus ;  the  latter 
with  mucus  only,  and  rarely  in  great  quantity.     Ammoniacal  urine  is 

*  Lancet,  1833.     (Hassall.) 

t  See   Trans,    of  the    Chemical   Society,  vol.  ii.   p.   244,   communication  by  Dr. 
]3ence  Jones. 
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constantly  alkaline  ;  that  from  fixed  alkali  is  only  occasionally  alkaline, 
i.e.  at  particular  periods  of  the  day.  Avimoniacal  nrine  is  a  sign  of 
local  disease — inflammation  of  the  urinary  mucous  membrane  ;  Avhereas 
alkalescence  from  fixed  alkali  is  a  sign  of  a  more  general  disorder,  i.e. 
indigestion. 

Guided  by  these  characters,  we  can  detect  and  discriminate  the 
kind  of  alkali  present  in  the  urine,  and  its  source.  Yet  such  diagnosis, 
founded  on  the  kind,  and  even  the  amount,  of  phosphatic  salts  deposited 
by  the  urine,  signifies  nothing  concerning  the  total  amount  of  phos- 
phates excreted  fo-om  the  blood.  The  non-appearance  of  phosphates  does 
not  imply  their  absence,  and  their  appearance  is  no  measure  of  the 
total  amount  present.  Should  the  urine  be  alkaline,  we  then  discover 
merely  the  amount  of  earthy  bases — lime  and  magnesia  excreted  in 
combination  with  phosphoric  acid,  and  deposited.  But  this  deposit  of 
phosphoric  salts  contains  only  part  of  the  whole  phosphoric  acid 
present.  By  far  the  greater  portion  remains  concealed  in  the  soluble 
phosphate  of  soda,  which  is  never  spontaneously  precipitated  under 
any  circumstances. 

The  term  "phosphatic  diathesis,"  as  formerly  used  by  Dr.  Prout, 
is  now  abandoned.     It  signified  only  alkaline  urine. 

To  determine  the  tohole  amount  of  phosphoric  acid  eliminated,  it  is 
necessary  to  ascei-tain  the  amount  of  this  alkaline  phosphate,  as  well 
as  that  of  the  earthy  phosphates.  Both  together  represent  the  phos- 
phoric diathesis. 

For  this  purpose  the  following  experimental  process  is  recommended 
by  Dr.  Bence  Jones : — About  a  thousand  grains  of  urine  are  to  be 
weighed,  and  the  earthy  phosphates  precipitated  by  pure  ammonia,  free 
from  carbonate.  These  should  be  filtered,  washed  with  ammoniacal 
water,  and  heated  to  redness  ;  adding  at  last  a  drop  or  two  of  nitric 
acid.  The  amount  of  earthy  phosphates  is  determined  by  Aveighing 
the  residue.  The  alkaline  phosphates  are  estimated  by  taking  about 
five  hundred  grains  of  urine,  adding  an  excess  of  chloride  of  calcium, 
and  then  pure  ammonia.  Thus  all  the  phosphoric  acid  is  pre- 
cipitated as  phosphate  of  lime.  This  is  to  be  filtered,  well  washed, 
and  the  filter  and  the  precipitate  burnt  with  a  drop  or  two  of  nitric 
acid.  If  the  filtration  has  been  slow,  it  is  necessary  to  redissolve  the 
X'esidue  in  a  platinum  crucible  by  hydrochloric  acid,  and  to  reprecipi- 
tate  by  pure  ammonia,  when  the  filtration  will  take  place  very  rapidly. 
After  being  burnt,  the  crucible  is  weighed,  and  by  deducting  the  pre- 
viously determined  earthy  phosphates,  the  difference  may  be  taken  as 
the  amount  of  alkaline  phosphate.* 

Oxalate  of  Lime  (CaQ,04  -j-  2HoO)  in  TJRmE. — General  Symp- 
toms are  those  of  exhaustion  with  irritability.  Depression  of  spirits, 
even  to  melancholy,  with  irritability  or  irascibility  of  temper  ;  great 
muscular  weakness,  with  a  severe  and  constant  aching  pain  or 
sense  of  weight  across  the  loins  ;  flatulent  dyspepsia,  and  loss  of 
flesh  ;  all  these  symptoms  coirresponding  very  much  to  those  of  the 
phosphoric  diathesis.  But  the  more  pronounced  characters  of  the 
symptoms,  and  the  peculiar  olive-greenish  colour  of  the  skin,  almost 
stamp  with  distinction  the  oxalic-acid  diathesis.  Certain  additional 
symptoms  Avill  aid  the  diagnosis.  Fevei-ish  excitement,  with  dryness 
of  the  palms  of  the  hands  and  soles  of  the  feet,  especially  towards 
*  See  Phil.  Trans.,  1845,  p.  365. 
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evening,  may  be  notable  in  severe  cases  ;  while  there  is  often  a  ten- 
dency to  boils.  Vesical  irritability  is,  perhaps,  equally  frequent  in 
either  case,  but  the  condition  of  the  urine  is  different. 

The  symptoms  of  oxaluria  must  not  alone  be  taken  into  considera- 
tion— apart  from  the  state  of  the  iirine  ;  for,  as  Dr.  W.  Roberts 
observes,  these  symptoms  may  be  present  in  typical  completeness 
without  oxaluria ;  and  conversely,  oxaluria  may  exist  in  the  highest 
intensity,  and  may  even  go  on  to  the  formation  of  a  mulberry  calculus, 
without  evoking-  any  of  the  symptoms — the  patient,  especially  if  a 
child,  appearing  to  enjoy  blooming  health,  until  the  supervention 
of  vesical  irritability  from  stone. 

Physical  Characters  of  Urine. — Clouded  with  much  epithelium,  and 
of  a  bright  amber  colour,  somewhat  resembling-  the  bright  golden- 
cherry  colour  of  uric-acid  urine,  but  contrasting  with  the  pale, 
whey-like  urine  of  earthy  phosphates,  and  the  turbid  orange-brown 
of  ammoniacal  urine,  which,  moreover,  presents  an  iridescent  pellicle 
on  its  surface,  and  is  ropy  and  fetid.  The  specific  gravity  varies 
extremely,  from  I'OIS,  or  less,  to  1'025,  or  more.  Quantity  of  urine 
not  much  increased.  Reaction  decidedly  acid,  l^o  deposit  of  oxalate, 
unless  present  in  some  quantity,  and  after  some  hours  or  days,  then 
appearing  as  minute,  colourless,  transparent,  hemp-seed  concretions, 
mingled  with  mucus  as  a  cloudy  deposit. 

On  being  heated,  the  urine  may  become  gelatinous,  yet  retain  its 
transparency. 

Microscopical  Characters. — Crystals  in  three  forms  :  octohedra,  the 
most  common,  or  as  dumb-bell  shaped 

crystals  ;  occasionally  in  the  shape  of  Fig.  954. 

small,  red  blood-globules,  probably  the 
earliest  stage  of  dumb-bell  oxalate.  All 
these  are  here  represented  (Fig.  954). 

It  should,  however,  be  noticed  that 
the  crystalline  forms  vary,  as  they  turn 
over  and  assume  different  shapes  under 
the  microscope.  The  octohedra  may 
thus  appear  as  parallelograms,  and  the 
dumb-bell  is  seen  as  an  ovoid. 

Chemical  Tests. — To  determine  the  whole  quantity  of  oxalic  acid — 
free,  or  in  combination  with  alkalies  and  soluble,  or  with  lime,  a  portion 
of  which  oxalate  may  be  precipitated — the  urine  of  twenty-four  hours 
must  be  collected.  This  should  be  evaporated  to  about  one-fourth  its 
bulk,  neutralized  with  ammonia,  be  strongly  acidulated  with  acetic 
acid  to  keep  the  phosphates  dissolved,  and  then  a  solution  of  chloride 
of  calcium  added.  The  oxalate  of  lime  thus  formed  is  to  be  separated 
by  filtration,  dried,  converted  into  either  the  carbonate  or  the  sulphate 
in  the  usual  manner,  weighed,  and  the  oxalic  acid  calculated  from  the 
resulting  carbonate  or  sulphate.  If  there  be  any  reason  to  suppose 
that  the  oxalate  is  mixed  with  ui'ic  acid,  then  dissolve  in  hydrochloric 
acid,  filter,  neutralize  with  ammonia,  and  again  acidulate  with  acetic 
acid.     (Hassall.) 

Should  any  oxalate  of  lime  have  become  deposited  before  examina- 
tion, this  may  be  either  separated  or  redissolved. 

To  estimate  the  diagnostic  importance  of  oxalate  of  lime  in  the 
urine,  it  should  be  remembered  that   this  state  is  of  very  frequent 
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occurrence,  and  its  presence  cannot  be  regarded  as  signifying  a  morbid 
blood-condition,  excepting  in  respect  of  the  quantity  secreted.  A  few 
minute  crystals  are  quite  compatible  with  health ;  but  large  crystals 
in  large  quantity  and  persisting  for  a  considerable  period  indicate  such 
morbid  condition. 

The  following  observations  by  Dr.  Golding  Bii-d,  respecting  the 
composition  of  oxalic-acid  urine,  relate  to  the  circumstances  under 
Avhich  it  occurs. 

In  rather  more  than  one-third  of  the  cases  examined,  ui'ic  acid  or 
urates  existed  in  large  excess,  forming  the  greater  bulk  of  the  resulting 
deposit.  In  all  there  existed  a  greater  proportion  of  urea  than  in 
healthy  urine  of  the  same  density ;  and  in  nearly  thirty  per  cent,  of 
the  cases,  so  large  a  quantity  of  urea  was  present,  that  the  fluid 
crystallized  into  a  solid  mass  by  adding  nitric  acid.  The  urate  of 
ammonia  found  in  the  deposits  of  oxalic-acid  urine  is  occasionally 
tinted  with  a  pink  hue.  An  excess  of  phosphate  frequently  accom- 
panies the  oxalate.  The  presence  of  sugar  in  the  specimens  examined 
Avas  exceptional. 

Prout  regarded  the  oxalic-acid  diathesis  as  a  substitute  for  that  of 
uric  acid,  the  former  being  preceded  and  followed  by  the  latter. 
Liebig  demonstrated  the  intimate  relation  of  uric  acid  to  urea  and 
oxalate  of  lime,  the  two  latter  having  been  foi-med  artificially  from 
the  former;  and  this  conversion  of  nric  acid  was  shoAvn  by  Wohler's 
experiments  to  take  place  in  the  bodies  of  animals.  But  "  the  most 
exact  observations  have  failed  to  show  that  there  is  any  inverse  cor- 
respondence between  the  excretion  of  urea  and  uric  acid  ;  both  usually 
increase  and  diminish  together."     (W.  Roberts.) 

Oxalic-acid  urine — properly  so  called  from  the  quantity  of  this 
acid  excreted — is  therefore  an  expression  of  mamj  morbid  conditions. 
Taking  patients  indiscriminately  in  an  hospital,  Dr.  Bence  Jones  con- 
cludes that  oxalate  of  lime  is  notably  present  in  the  urine  in  nearly  one 
out  of  three.  Diseases  of  many  kinds,  and  of  opposite  characters,  are 
apparently  conducive  to  this  result :  indigestion,  especially  if  attended 
with  flatulence,  and  in  cases  also  where  no  indigestion  was  ever  ex- 
perienced; skin-diseases,  and  in  cases  where  the  skin  was  never 
affected ;  in  acute  rheumatism,  acute  gout,  fever,  and  in  diseases  of 
women  and  children, 

Beneke's  observations  have  led  him  to  the  following  definite  con- 
clusions : — 

1.  Excess  of  oxalic  acid  has  its  proximate  cause  in  an  impeded 
metamorphosis — that  is,  in  an  insufficient  activity  of  that  stage  of 
oxidation  which  changes  oxalic  acid  into  carbonic  acid  (the  former 
differing  from  the  latter  only  in  containing  half  an  atom  less  of 
oxygen). 

2.  Oxalic  acid  has,  if  not  its  sole,  its  chief  source  in  the  azotized 
constituents  of  the  blood  and  food;  everything,  therefore,  which  retards 
the  metamorphosis  of  these  constituents  occasions  an  excess  of  oxalic 
acid. 

3.  Such  a  retardation  of  the  metamorphosis  of  the  azotized  con- 
stituents of  the  blood  may  be  determined  by  the  following  causes  : — 

(a.)  Abuse  of  azotized  articles  of  food  (direct  retardation). 
(6.)  Abuse  of  saccharine  and  starchy  articles  of  food  (indirect  re- 
tardation). 
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(c.)  Insufficiency  of  the  red  blood-corpuscles,  and  (eventually) 
diminished  oxidation. 

(d.)  Insufficient  enjoyment  of  pure,  fresh,  ventilated  air. 

(e.)  Organic  lesions  which  in  any  way  impede  respiration  and  the 
circulation  of  the  blood. 

(/.)  Conditions  of  the  nervoas  system  which  bear  a  character  of 
depression,  whether  these  arise  primarily  from  mental  derangement,  or 
from  pathological  states  of  the  blood. 

4.  Excess  of  alkaline  bases  in  the  blood  ;  and  it  is  not  improbable 
that  an  increased  production  of  lactic  and  butyric  acids  ia  the  diges- 
tive canal,  consequent  thereon,  impedes  the  development  of  the  red 
blood-corpuscles,  and  thereby  generates  that  chlorotic  state  which  so 
often  occasions  and  accompanies  oxaluria. 

5.  Catarrhal  conditions  of  the  intestinal  mucous  membrane,  in  case 
they  are  accompanied  by  oxaluria,  have  at  most  only  a  common  source. 
They  may  determine  oxaluria  by  causing  deranged  digestion,  but 
cannot  be  regarded  as  its  proximate  cause. 

The  generally  more  healthy  state  of  the  urinary  organs  in  connec- 
tion with  oxalic-acid  urine,  is  an  important  consideration  with  reference 
to  lithotomy  or  lithotrity. 

Sulphuric  Acid  (HoSOj)  in  Urine. — The  Physical  Characters  of 
the  Urine  are  not,  apparently,  peculiar,  and  therefore  not  distinctive. 
They  would  appear  to  resemble  generally  those  of  febrile  urine.  No 
deposit  of  sulphates  ever  occurs,  they  being  soluble  in  urine — acid  or 
alkaline — including  ammoniacal  urine. 

Microscopical  Characters. — Crystals  of  sulphates  may  be  readily 
procured  by  evaporating   a   small 

quantity  of  urine  on  a  slip  of  glass.  ^^'^'  ^°^' 

The  sulphate  of  potash  then  ap- 
pears in  the  shape  of  short  six- 
sided  prisms,  terminated  by  six- 
sided  pyramids  ;  but  frequently  the 
body  of  the  crystal  is  wanting, 
thus  presenting  a  triangular-faced 
dodecahedi'on.  Also  in  the  shape 
of  rosettes  and  dumb-bells  (Fig. 
955).  Sulphate  of  soda  appears  as 
decahedral  crystals. 

Chemical  Tests. — By  adding  a  soluble  salt  of  baryta,  6.17.  chloride 
of  barium,  the  sulphate  of  baryta  formed  is  insoluble  and  conspicuous, 
thus  representing  the  sulphuric  acid  present ;  but  not  discovered  by 
merely  inspecting  the  urine,  in  which  the  sulphates  of  potash  and  soda 
are  absolutely  soluble,  whether  the  urine  be  itself  acid  or  alkaline. 
The  readiness  with  which  the  insoluble  baryta  sulphate  appears  will 
show  the  excess  of  sulphuric  acid. 

The  whole  quantity  of  sulphuric  acid  present  maybe  determined  as 
proposed  by  Dr.  Bence  Jones  :  aboiit  five  hundred  grains  of  urine  are 
weighed,  and  chloride  of  barium  is  then  added  in  excess,  a  few  drops 
of  hydrochloric  or  nitric  acid  being  used  to  insure  the  solution  of  the 
phosphate  of  baryta.  Heat  is  applied,  and  the  liquid  boiled  for  a  few 
minutes  briskly.  The  sulphate  of  baryta  is  filtered  and  washed  until 
the  clear  liquid  is  perfectly  free  from  chloride  of  barium.  The  filter  is 
burnt  and  the  residue  weighed.     The  amount  of  sulphate  of  baryta  in 
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a  known  quantity  of  uvine  is  thus  determined,  and  the  whole  amount 
in  twenty-four  hours  can  be  calculated. 

Diagnostic  Value. — The  interpretation  of  sulphuric  acid  in  the  urine 
is  somewhat  parallel  to  that  of  the  phosphoric  acid.  The  quantity  of 
either  acid  present,  absolutely  and  relatively  to  the  other  urinary  con- 
stituents, is  the  question  with  reference  to  the  blood-condition.  Unlike 
phosphoric  acid,  no  part  of  the  sulphuric  acid  is  ever  deposited  in  com- 
bination, i.e.  as  sulphates  of  potash  and  soda ;  they  being  the  only 
sulphates — excepting,  perhaps,  a  little  lime  sulphate — and  which  are 
completely  soluble  in  any  urine,  even  alkaline  urine.  But  the  greater 
part — about  three-foui-ths  of  the  whole  of  the  phosphoi"ic  acid — is  in 
combination  with  these  alkaline  bases,  and  these  phosphates  are  com- 
pletely soluble  in  anj'  urine,  and  never  deposited.  While,  therefore, 
mere  inspection  of  the  urine  overlooks  the  gTeater  portion  of  the  phos- 
phoric acid  present,  it  discovers  none  of  the  sulphm-ic  acid.  On  the 
other  hand,  the  remaining  small  portion  of  phosphoric  acid  in  com- 
bination with  the  earthy  bases,  lime  and  magnesia,  being  insoluble 
only  in  alkaline  urine,  their  precipitation  indicates  and  measures  only 
the  alkalescence  of  the  urine, — by  fixed  alkali,  potash  or  soda,  or  the 
volatile  alkali,  ammonia.  Not  even  this  chemical  condition  of  the 
urine  is  discoverable  through  the  sulphates,  which  never  appear. 

Chemical  examination  of  the  urine — as  already  described — by  the 
formation  of  the  sulphate  of  baryta,  w^hich  is  insoluble,  and  deposited 
accordingly,  will  discover  the  presence  of  sulphuric  acid,  and  its  w^hole 
amount. 

HippuRic  Acid  (C9H9NO3)  in  Urine. — General  Symptoms  are  those 
of  muscular  weakness  and  nervous  exhaustion.  The  accompanying 
condition  of  urine  will,  however,  determine  the  diagnosis  between  this 
and  other  diseases,  e.g.  exce.ss  of  iii^ea,  phosphates,  or  oxalates,  which 
present  similar  symptoms. 

Physical  Characters  of  Urine. — The  colour  varies — pale,  or,  it  may 
be,  resembles  that  of  febrile  urine ;  the  odour  is  generally  like  that  of 
whey ;  specific  gravity  below  rather  than  above  the  healthy  average — 
1'020,  and  in  one  case  (by  Bouchardat)  it  varied  from  1-006  to  I'OOS. 

Quantity      copious.        Reaction, 
Fig.  956.  generally,     very     faintly     acid, 

neutral,  or  alkaline.  A  deposit 
of  triple  phosphate  of  magnesia 
not  unf  requently  occurs. 

Microscopical  Characters.  — 
Crystals  of  the  oblique  rhora- 
boidal  prism,  and  its  modifica- 
tions, are  obtained  by  evaporating 
two  or  three  drops  of  fresh  urine, 
to  which  a  little  hydrochloric  acid 
has  been  added,  on  a  slip  of  glass 
(Fig.  956).  In  stale  urine  the 
hippuric  will  be  found  converted  into  benzoic  acid ;  but  its  crystals, 
obtained  in  like  manner,  are  characteristically  different — thin  glisten- 
ing scales. 

Chemical  Tests. — ISTeutralize  the  acid  with  lime,  concentrate  by 
evaporation;  add  hydrochloric  acid,  in  a  flask,  to  decompose  the  hip- 
purate  of  lime ;  introduce  ether  in  large  quantity,  and  cork  the  flask ; 
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agitate  from  time  to  time,  pour  off  the  ethereal  solution  which  floats 
on  the  surface,  wash  it  with  water  to  remove  traces  of  hydrochloric 
acid,  and  then  evaporate  to  obtain  the  free  hippnric  acid. 

If  the  ether  should  not  separate  readily  from  the  mixture,  add  a 
very  small  quantity  of  alcohol;  the  water  added  removes  the  latter, 
and  any  urea  in  solution,  as  well  as  the  hydrochloric  acid. 

Lactic  Acid  (HO,C6Hg03)  in  Urine.  —  Physical  Characters  of 
Urine. — Not  distinctive. 

Microscopical  Characters. — Crystals  of  the  lactates  of  zinc,  lime, 
and  copper  may  be  obtained,  which  are  characteristic  ;  the  former 
especially,  being  thick  rhombic  tablets  in  clusters,  and  those  of  lime 
having  the  appearance  of  double  brushes. 

Chemical  Tests. — Evaporate  fresh  urine  to  the  thickness  of  sjrup, 
by  means  of  a  low  temperature  with  the  water-bath,  treat  the  residue 
with  alcohol  holding"  oxalic  acid  in  solution,  treat  the  alcoholic  extract 
with  an  excess  of  hydrated  oxide  of  lead,  filter  the  solution,  remove 
the  excess  of  lead  by  sulphuretted  hydrogen,  boil  the  filtrate  with 
oxide  of  zinc,  filter  again  and  evaporate  to  concentration,  and  lactate 
of  zinc  will  appear  with  its  characteristic  crystals. 

Lactate  of  lime  may  be  formed  by  first  procuring  a  solution  of 
lactate  of  baryta,  and  then  decomposing  with  sulphate  of  lime. 

Or,  the  lactate  of  copper  from  that  of  lime,  by  adding  sulphate  of 
copper. 

Chlorides  in  Urine. — Chloride  of  sodium  (NaCl).  Chloride  of 
potassium  (KCl).  Chloride  of  ammonium  (NH4CI). — Physical  Cha- 
racters of  Urine. — Not  distinctive. 

Microscopical  Characters. — The  chlorine  is,  for  the  most  part,  in 
combination  with  sodium,  and  the  chloride  of  sodium  readily  crystal- 
lizes. By  evaporating  a  drop  or  two  of  urine  on  a  slip  of  glass, 
crystals  are  obtained  in  the  octo- 

hedral  form,  distinguished  from  Fig.  957. 

those  of  oxalate  of  lime  by  their 
principal  axis  being  longer,  and 
by  not  polarizing  light.  Half- 
octohedra,  which  are  occasionally 
striated,  is  another  form.  Dode- 
cahedra,  or  twelve-sided  crystals, 
are  the  rarest  form.  By  evapora- 
tion also,  or  fi'om  a  solution  of 
the  ash  of  urine,  the  salt  often 
crystallizes  in  the  form  of  cross- 
lets  and  daggers  (Fig.  957). 

Chemical  Tests. — Nitrate  of  silver,  in  solution,  is  a  handy  test  for 
the  presence,  or  qualitative  determination,  of  chloride  of  sodium  in 
urine.  One  caution  only  is  required  :  to  strongly  acidulate  the  urine 
with  nitric  acid,  in  order  to  prevent  the  precipitation  of  phosphate  of 
silver ;  or  the  nitric  acid  may  be  added  after  the  nitrate  of  silver, 
when  any  phosphate  of  silver  will  be  immediately  dissolved.  (Thu- 
dichum.) 

The  quantity  may  be  determined,  either  by  weighing  the  white 
precipitate  —  chloride  of  silver;  or  volumetrically,  by  noting  the 
quantity  of  a  solution  of  nitrate  of  silver,  of  known  and  appropriate 
sti'ength,  required  to  separate  the  whole  of  the  chlorine. 
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Other  deposits  may  be  here  noticed : 

Cystine  (C3H-NSO2);  occurring  as  crystals,  six-sided  tables,  pale  or 
colourless,  and  highly  refractile ;  soluble  in  hydrochloric  acid  and 
ammonia. 

Leucine  (CbHjsNO.j)  ;  appears  frequently  as  white  shining  lamellae, 
consisting  of  small  spherules,  often  as  groups  of  spherical  masses — 
balls  or  tubercles,  exhibiting  a  radiated  striation,  the  little  spherules 
being  made  up  of  acicular  crystals  radiating  from  a  common  centre. 

Tyrosine  (C3H-NSO0) ;  yellowish-green  globales,  with  a  striated, 
crystalline  stricture,  soluble  in  ammonia  and  reprecipitated  by  excess 
of  acetic  acid  in  long  white  needles,  which  are  generally  grouped  in 
radiating  stars  or  bundles,  or  in  brush-like  masses. 

These  three  deposits  are  alike  insoluble  in  acetic  acid. 

In  relation  to  many  Surgical  Diseases,  and  with  regard  to  Surgical 
Operations  generally,  it  is  of  great  practical  importance  to  be  able  to 
detect  the  presence  of  Sugar,  Albumen,  or  Bile,  in  the  urine. 

Spgak  (CBHj._,Og  +  H.,0)  IX  Urixe. — General  Symptoms  of  diabetes 
mellitus  —  mellituria  —  glucosuria.  Approaching  insidiously,  the 
quantity  of  urine  becomes  notably  increased,  owing  to  the  diuretic 
action  of  sugar ;  micturition  also  is  more  frequent  and  urgent — fi-om 
the  presence  of  sugar  in  the  urine,  the  patient  suffering  from  vesical 
irritability.  The  constant  drain  of  water  through  the  kidneys  is  at- 
tended with  a  diminished  proportion  thi'ough  other  channels  ;  hence 
dryness  and.  roughness  of  the  skin,  the  cuticle  powdering  oif,  constipa- 
tion, a  pasty  tongue,  which  is  often  red,  unquenchable  thirst,  craving 
hunger,  with  progressive  emaciation — partly  due  to  actual  wasting, 
partly  to  the  drying  up  of  the  body  consequent  on  the  incessant 
renal  discharge  of  water  from  the  system.  The  quantity  of  fluid  drunk 
daily  averages  from  eight  to  twelve  pints  ;  but  it  niay  amount  to 
double  the  latter  quantity,  or  more ;  although  without  assuaging  the 
insatiable  thirst,  or  relieving  the  clamminess  or  parched  dryness  of 
the  mouth.  The  haggard  expression  of  the  face  expresses  the  patient's 
torment.  Pulmonary  .symptoms  of  phthisis,  with  hectic  fever,  some- 
times supervene.  Debility  progi'essively  accompanies  the  wasting  and 
mummification  of  the  body — some  cedema,  perhaps,  of  the  legs  con- 
ti'asting  with  the  otherwise  collapsed  appearance  of  the  suif erer ;  yet 
the  mind  remains  unclouded  to  the  last. 

Diabetes  mellitus  is  the  expression  sometimes  used  for  that  disease 
whereof  sugar  in  the  urine  is  the  sign  ;  and  this  attributive  title  seems 
necessary  to  distinguish  ordinary  diabetes  from  a  variety  contra-desig- 
nated Diabetes  insipidus.  In  the  former,  farinaceous  matters  are 
probably  converted  into  dextrin,  and  thence  at  once  into  grape-sugar; 
but  there  is  some  reason  to  believe  that  this  succession  of  metamor- 
phoses may  be  inteiTupted,  and  that  an  insipid  sugar  is  then  formed 
intermediately  between  dextrin  and  sugar  of  milk.  (Bence  Jones.) 
This  tasteless  sugar  resembles  sugar  of  milk,  differing  from  it  in  not 
giving  i-ise  to  mucic  acid  and  in  uudergoing  fermentation.  It  can  be 
converted  into  grape-.sugar  by  the  action  of  acids. 

Diabetes  insipidus  has  received  other  names  —  Polydipsia  (Bec- 
querel).  Diuresis  and  Hydruria.  (Willis).  The  secretion  thus  signified, 
of  a  large  quantity  of  watery  urine,  is  probably  a  distinct  disease. 
Aqueous  diabetes  commonly  occurs  in  connection  with  hysteria ;  and 
the  term  hydruria  distinguishes  it  from  azoturia,  of  which  disease  an 
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excessive  excretion  of  urea  is  the  prevailing  characteristic .  The 
absolute  amount  of  urea  excreted  in  the  twenty-four  houi\s  may  be 
increased  in  hydrui^ia ;  no  sample,  however,  of  such  urine  contains 
its  normal  proportion  to  the  water  secreted. 

Physical  Characters  of  Urine. — Clear,  pale-straw,  or  greenish  tint ; 
sweet  sinell  and  taste ;  specific  gravity  high,  averaging  1-040,  and  the 
quantity  much  increased,  to  100  ounces,  or  even  400  ounces,  in  twenty- 
four  hours.  A  crystalline  deposit  of  sugar  readily  forms  as  an  efflores- 
cence on  any  clothing  or  other  surface  where  the  urine  may  happen  to 
dry.  The  reaction  is  acid,  but  neutral  or  slightly  alkaline  if  the 
quantity  of  sugar  be  small  and  the  urine  fresh.  Ultimately,  the  sugar 
may  disappear,  and  the  urine  become 
albuminous  and  scanty. 

Microscopical  Characters. — Crystals 
in  the  shape  of  rhombic  plates,  six- 
sided,  aggregated  into  roundish  gra- 
nules, or  as  single  plates  (Fig.  958). 

Chemical  Tests. — The  composition 
of  diabetic  urine  is  peculiar  in  con- 
taining a  foreign  ingredient — glucose 
(dextrose),  or  sugar  of  the  grape,  and 
excreted,  possibly,  in  quantity  varying 
from  1  lb.  to  2  lbs.  or  more  in  twenty- 
four  hours ;  whereby  a  patient  may 
pass  more  than  his  own  weight  of 
sugar  in  the  course  of  a  few  months.  The  urine  contains,  also,  usually 
rather  more  than  less  of  its  ordinary  constituents. 

Diagnostic  Value. — Saccharine  matter  is  occasionally  present,  and 
as  a  mere  trace,  in  healthy  urine ;  but  any  more  obvious  quantity, 
find  persistent,  is  abnormal. 

To  estimate  the  pathological  significance  of  diabetic  urine,  there- 
fore, the  constant  presence  of  sugar  in  any  notable  quantity,  rather 
than  its  absolute  amount,  is  the  diagnostic  sign  of  consequence 

To  defect  this  moi-bid  condition  in  its  infancy — indicating  a  cor- 
responding blood-condition — certain  tests,  more  delicate  even  than 
the  production  of  the  rhombic  crystals,  can  be  applied  with  signal 
success. 

Yeast  or  Fermentation  Test. — This 
is  easily  applied.  Add  a  small 
quantity  of  yeast  to  some  of  the  sus- 
pected urine  in  a  saucer  :  invert  a 
test-tiibe  filled  with  this  mixture,  and 
stand  it  in  the  saucer ;  then  place  the 
whole  in  a  warm  room.  If  sugar  be 
present,  fermentation  soon  begins,  and 
bubbles  of  carbonic  acid  rising  in  the 
tube  accumulate  and  depress  the  fluid. 
Minute  fungoid  growths  also  are  de- 
veloped, which  can  be  seen  with  the 
aid  of  the  microscope.  Another  fungus 
— Penicilium  glaucum  (Fig.  9.59,  to  left) — the  mildew  that  overspreads 
decaying  vegetable  or  animal  matter,  and  which  may  appear  in  now- 
saccharine  urine,  is  apt  to  be  mistaken  for  this  "  yeast-plant  " — Torula 


Fig.  959. 
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cei'evisicB  (Fig.  959,  to  right).  Their  distinctive  microscopic  characters 
were  pointed  out  by  Dr.  Hassall.* 

Certain  chemical  tests  are  more  conclusive.  They  all  depend  on 
the  facility  with  which  the  composition  of  diabetic  sugar  is  changed  ; 
and  this  can  be  readily  effected  by  salts  of  copper,  and  by  alkalies. f 

Copper,  or  Trammers  Test. — Add  to  the  suspected  urine  in  a  large 
test-tube  just  enough  of  a  solution  of  sulphate  of  copper  to  communi- 
cate a  faint  bine  tint.  A  slight  deposit  of  phosphate  of  copper 
genei-ally  falls.  Liquor  potassiB  must  then  be  added  in  great  excess ; 
a  precipitate  of  hydrated  oxide  of  copper  first  falls,  which  redissolves 
in  the  excess  of  alkali,  if  sugar  be  present,  forming  a  blue  solution  like 
ammoniuret  of  copper.  On  gently  heating  the  mixture  to  ebullition, 
a  deposit  of  red  suboxide  of  copper  falls,  if  sugar  be  present. 

Fehling's  Test  Solution  may  be  used  as  in  Trommer's  test.  This 
solution  consists  of  69  grains  of  sulj)hate  of  copper,  dissolved  in  three 
times  its  weight  of  distilled  water  ;  to  which  is  added  a  concentrated 
solution  of  268  grains  of  tartrate  of  potash,  and  then  a  solution  of  80 
grains  of  caustic  soda  in  one  ounce  of  distilled  water.  This  test-fluid  is 
apt  to  become  deteriorated  by  keeping  ;  the  tartaric  acid  undergoing 
a  change  and  forming  a  substance  which  is  capable  of  reducing  the 
copper  sulphate.  But  if  on  boiling  the  test-fluid,  no  copper  is  thrown 
down,  then  the  suspected  urine  should  be  added  drop  by  di'op,  main- 
taining the  mixed  fluid  at  the  boiling  point.  The  presence  of  sugar 
will  be  indicated  by  a  red  or  orange  precipitate  of  copper.  In  adding 
the  ui-ine,  observe  never  to  exceed  the  quantity  of  the  test-fluid.  To 
prevent  deterioration  of  the  test-fluid,  the  cupricand  alkaline  solutions 
may  be  kept  in  separate  bottles,  until  they  are  used. 

CappezzuoWs  Test. — Add  a  few  grains  of  blue  hydrated  oxide  of 
copper  to  urine  in  a  conical  glass  vessel,  and  render  the  whole  alkaline 
by  adding  liquor  potassae.  If  sugar  be  present,  the  fluid  assumes  a 
reddish  colour,  and  in  a  few  hours  the  edge  of  the  oxide  deposit 
acquires  a  yellow  colour,  which  gradually  extends  through  the  mass, 
owing  to  the  reduction  of  the  oxide  to  a  metallic  state  (suboxide  ?). 

Potash  or  Moore's  Test. — Place  in  a  test-tube  about  two  drachms  of 
the  suspected  urine,  and  add  nearly  half  its  bulk  of  liquor  potassse. 
Heat  the  whole  over  a  spirit-lamp,  and  allow  active  ebullition  to  con- 
tinue for  a  minute  or  two  ;  the  previously  pale  urine  will  become  of  an 
orange-brown  or  even  a  bistre  tint,  according  to  the  proportion  of  sugar 
present.  The  subsequent  addition  of  an  acid  generally  causes  the 
evolution  of  an  odour  of  boiling  molasses.  Should  the  liquor  potassas 
contain  lead,  a  dark  colour  is  produced  by  the  sulphur  in  the  urinary 
excretion  acting  on  it,  which  might  lead  one  to  suspect  the  presence 
of  sugar  when  none  exists — a  source  of  error  first  pointed  out  by 
Dr.  Owen  Rees.  Hence  it  is  important  to  preserve  the  test-solution 
in  bottles  of  green  glass  free  from  lead. 

For  Traces  only  of  Stigar. — Certain  tests  are  apjjropriate  for  the 
detection  of  sugar,  when  present  in  otherwise  unappreciable  small 
quantity — as  a  mere  trace.  The  application  of  such  tests  implies  the 
previous  sepai-ation  of  some  of  the  other  constituents,  which  would 
interfere  with  their  action. 

(a.)  Briickes  Test. — Add  to  the  suspected  urine  neutral  acetate  of 

*  "The  Urine  in  Health  and  Disease,"  1863,  pp.  149-151. 
t  See  Med.-Chir.  Review,  January,  1853.      (Lionel  Beale.) 
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lead,  and  afterwards  basic  acetate  of  lead.  Separate  the  precipitate 
bj  filtration,  and  add  ammonia  to  tiie  solution.  Tlie  precipitate,  by 
ammonia,  is  decomposed  by  oxalic  acid,  or  suspended  in  water,  and 
sulphuretted  hydrogen  passed  through  it.  The  filtered  solution  con- 
tains the  sugar,  which  can  then  be  detected  by  any  of  the  tests  already 
described. 

This  process  will  detect  the  seventh  of  a  grain  of  sugai',  diluted 
with  more  than  six  ounces  of  water ;  and  two-thirds  of  the  whole 
quantity  of  sugar  present  in  a  solution  can  be  separated. 

(6.)  Maumenes  Test. — Soak  strips  of  woollen  rag  in  a  solution  of 
perchloride  of  tin — one  part  of  perchloride  to  two  parts  of  water — for 
four  or  five  minutes.  Dry  the  slips  over  a  water-bath.  Let  fall  a 
drop  of  the  suspected  urine  on  one  of  these  prepared  strips,  dry  it,  and 
expose  to  the  dull  red  heat  of  a  spirit-lamp.  If  only  a  trace  of  sugar 
be  present,  a  black  spot  appears. 

(c.)  Chromate  of  Potash  Test. — Mix  equal  parts  of  neutral  chromate 
of  potash  and  solution  of  potash  with  the  suspected  urine,  and  boil ; 
if  sugar  be  present,  a  green  colour — by  the  formation  of  oxide  of 
chromium — is  produced.  (Horsley.)  A  modification  of  this  test  may 
be  made : — A.  solution  of  bichromate  of  potash  is  decomposed  by 
excess  of  sulphuric  acid  ;  mix  this  with  the  urine,  and  boil  ;  a  beautiful 
green  colour  appears.  This  reaction  is  not  aifected  by  urea,  the  urates, 
or  albumin.      (Luton). 

(cZ.)  Picric  acid,  boiled  with  a  solution  of  potash,  is  a  most  delicate 
test  for  gluco'se,  the  yellow  picric  being  thus  reduced  to  the  deep  red 
picranic  acid.  But  as  the  application  of  this  test  involves  a  rather 
long  and  elaborate  process,  it  is  less  fitted  for  clinical  purposes. 

The  reduction  of  yellow  picric  to  the  deep  red  picranic  acid  by 
glucose  when  boiled  with  potash,  although  noticed  by  Braun  nearly 
twenty  years  ago,  appears  not  to  have  been  utilized  as  a  practical  test. 
The  following  are  the  directions  given  by  Dr.  Greorge  Johnson  : — 5i. 
of  a  solution  of  grape-sugar,  gr.  i.  to  ^[.,  is  mixed  with  Jss.  of  liquor 
potassse  (B.P.),  ITj^x.  of  a  saturated  solution  of  picric  acid,  and  made  up 
to  5ii^-  with  distilled  water.  The  mixture  is  placed  in  a  tube  ten 
inches  long  and  three-quarters  of  an  inch  wide,  having  a  mark  made 
at  the  height  of  5iii-  It  is  then  heated  to  the  boiling  point,  and  kept 
boiling  for  sixty  seconds.  The  resulting  colour  indicates  gr.  ^  sugar 
to  ^i-  This  colour  may  be  exactly  imitated  by  a  solution  of  acetate  of 
iron,  with  excess  of  acetic  acid,  which  is  used  as  a  standard  in  making 
a  quantitative  analysis.  The  depth  of  colour  is  directly  j)roportioned 
to  the  amount  of  sugar  present  to  decompose  picric  acid.  When  the 
colour  is  deeper  than  the  standard,  the  dark  liquid  is  diluted  until  it 
and  the  standard  have  the  same  tint.  The  dilution  is  effected  in  a 
tube  twelve  inches  long,  dii-ided  into  equal  -^-q  iiich  and  y^  parts. 
By  the  side  is  a  tube  of  equal  size,  containing  the  standard  colour.  A 
more  exact  comparison  of  the  colours  is  made  by  looking  through 
equal  columns  of  the  saccharine  liquid  and  the  standard  in  flat- 
bottomed  tubes  held  over  white  papei-  or  porcelain.  Ten  minims  of 
solution  of  picric  acid  are  leather  more  than  equivalent  to  the  suo-ar 
(1-8  grs.)  in  3i.  of  a  solution  containing  gr.  i.  to  ^i.  In  making  an 
analysis,  the  picric  acid  must  be  in  proportion  to  the  amount  of  sugar. 
If  the  proportion  of  sugar  be  as  high  as  six  grains  to  the  ounce,  about 
a  drachm  of  solution  of  picric  acid  will  be  required  for  a  drachm  of 
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the  sugar  solution.  When  the  amount  of  sugar  is  more  than  six  grains 
to  the  ounce,  the  liquid  should  be  diluted  in  a  definite  proportion 
before  it  is  analyzed.  Distilled  or  pure  rain-water  is  used  for  dilution. 
Hard  water  becomes  turbid  when  mixed  with  caustic  potash.  If  un- 
diluted urine  is  rendered  turbid  by  phosphates  in  process  of  testing, 
it  should  be  cleared  by  filtration.  The  measurements  and  dilutions 
must  all  be  accurate.  The  presence  of  albumin  even  in  large  amount 
does  not  interfere  practically  with  the  picric-acid  test.  The  accuracy 
of  the  test  is  proved  by  practically  identical  results  from  analyzing 
the  same  specimens  by  Davj^'s  ammonious  cupric  solution,  and  by  the 
picric  acid  and  potash.  An  analysis  of  about  three  hundred  speci- 
mens of  normal  urine  by  the  picric-acid  process  indicates  the  constant 
pi'esence  of  a  substance  capable  of  reducing  picric  acid  and  cupric 
oxide  in  proportions  equivalent  to  from  O'S  to  0'7  grains  of  glucose 
per  ounce,  but  apparently  differing  from  glucose  in  the  fat  that  it 
cannot  be  made  to  undergo  the  vinous  fermentation  under  the  in- 
fluence of  heat,  etc.     (Clin.  Soc,  London,  1883,  March  0th.) 

To  Estimate  the  quantity  of  Sugar. — By  the  Fermentation  Test,  the 
quantity  of  sugar  present  in  diabetic  urine,  may  be  estimated  accord- 
ing to  either  of  two  of  the  results  of  this  process  : — 

(a.)  By  measuring  the  volume  of  Carbonic  Acid  produced. — The 
mixture  of  yeast  and  urine  is  placed  in  a  graduated  tube,  inverted  over 
mercury.  When  the  fermentation  is  finished,  in  from  six  to  twelve 
hours,  at  a  temperature  of  100°  Fahr.,  the  volume  of  gas  formed  is 
thus  indicated,  and  subject  to  correction  for  temperature  and  pressure, 
the  amount  of  sugar  can  be  calculated.  One  cubic  inch  of  carbonic 
acid  represents  nearly  one  grain  of  sugar. 

(&.)  By  the  diminution  in  specific  gravity  or  iveight  of  the  Urine,  after 
destruction  of  the  Sugar  by  complete  fermentation ;  as  compared  with  the 
iveight  before  this  process — Dr.  W.  Roberts's  method.  The  difference«of 
specific  gravity  here  indicates  the  quantity  of  sugar.  Two  portions 
of  ui'ine,  of  four  ounces  each,  are  placed  in  separate  bottles  of  about 
twelve  ounces  capacity.  In  one  is  placed  a  piece  of  Geimian  yeast,  the 
other  is  tightly  corked.  Both  are  placed  in  a  warm  place  for  twenty- 
two  hours,  until  fermentation  is  complete.  The  bottles  are  removed 
to  a  cooler  locality,  and  after  two  hours  the  density  of  the  fluid  in 
each  bottle  is  tested  by  the  urinometer.  Every  degi'ee  of  density  lost, 
by  the  fermented  sample,  indicates  one  gi^ain  of  sugar  in  each  fluid 
ounce  of  urine. 

IxosiTE  OR  Muscle-Sugar  (CfiHioOfi -f  2H2O). — This  sugar  oc- 
casionally occurs  in  urine  alternately  with  dextrose.  Respecting  its 
characteristics.  Dr.  Lauder  Brunton  observes  :  it  has  no  action  on 
polarized  light  ;  it  does  not  ferment  with  yeast ;  and  it  does  not  reduce 
cupric  hydrate,  although  it  causes  it  to  dissolve.  It  is  detected  by 
precipitating  the  ui'ine  first  with  neutral  lead  acetate,  then  with  basic 
acetate,  collecting  the  second  precipitate  on  a  filter,  suspending  it  in 
a  little  water,  and  decomposing  by  hydric  sulphide,  filtering,  and 
evaporating  to  a  small  bulk.  A  drop  is  then  mixed  with  nitric  acid, 
and  evaporated  almost  to  dryness  on  platinum  foil.  A  drop  of  am- 
monia and  one  of  calcium  chloride  are  next  added,  and  the  whole 
gently  evaporated  to  dryness.  A  rose-red  ting.e  indicates  the  presence 
of  inosite. 

Albumix  in  Urine — Albuminuria. — Albumin  is  the  chief  consti- 
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tuent  of  albann'n,  or  white  of  egg ;  but  there  are  various  forms  of 
albumin — principally  egg-albumin,  and  serum  of  the  blood  albumin  ; 
and  besides  these  albumins,  the  class  includes  various  sub-forms  : 
paraglobulin,  fibrinogen,  and  peptones ;  also  albuminous  bodies — not 
albumins — present  in  hematuria,  hsematinuria,  pyuria,  and  spermator- 
rhoea. 

Dr.  W.  Roberts  thus  arranges  the  diseases  in  which  albumin 
appears  more  or  less  constantly  in  the  urine : — 

(1.)  Acute  and  chronic  Bright's  disease  of  the  kidneys. 
(2.)   Pregnancy  and  the  puerperal  state. 

(3.)  Febrile  and  inflammatory  diseases  ;  zymotic  diseases,  such 
as  scarlet  fever,  measles,  small-pox,  typhoid,  cholera,  yellow  fever,  ague, 
diphtheria,  etc. ;  inflammatory  diseases,  such  as  pneumonia,  perito- 
nitis, traumatic  fever,  acute  articular  rheumatism,  etc. 

(4.)  Impediments  to  the  circulation  of  the  blood — emphysema, 
heart-diseases,  abdominal  tumours,  cirrhosis,  etc. 

(5.)  A.  hydraemic  and  dissolved  state  of  the  blood  and  atony  of 
the  tissues ;  such  as  purpura,  scurvy,  pyaemia,  hospital  gangrene ; 
also  hsematinuria. 

(6.)  Lead-poisoning- 

(7.)  Nervous  disturbance — -neurotic  albuminuria. 
General  Symptoms  of  Bright's  disease  of  the  kidneys. — Certain 
structural  changes  in  the  kidney  are  the  immediate  causes  of  the 
symptoms.  These  changes  are  :  congestion, — the  kidneys  being  en- 
larged by  engorgement  of  blood,  and  having  a  deep  purple  colour; 
followed  by  interstitial  effusion,  affecting  chiefly  the  cortical  or 
secreting  portion  of  the  gland,  with  enlargement,  pale  colour,  and 
moderately  firm  consistence;  degeneration, — fatty  or  waxy  (amyloid) 
degeneration  of  the  effused  matter,  with  some  physical  alterations  of 
colour  and  consistence ;  or,  lastly,  partial  absorption  and  contraction, 
— producing  a  small,  firm,  remnant  kidney,  having  an  irregular 
puckered  surface,  and  granular  aspect  when  the  adherent  capsule  is 
withdrawn — granular  degeneration. 

The  first  of  these  conditions  has  been  named  by  Dr.  G.  Johnson  acute 
desquamative  nephritis, — fibrinous  casts  of  the  uriniferous  tubules, 
with  epithelial  cells,  coming  away  in  the  urine  ;  the  second,  chronic 
non-desqu amative  nephritis  ;  while  the  third  condition  might  be  termed 
the  atrophied  or  remnant  kidney. 

Whether  we  regard  these  structural  changes  as  a  consequential 
series,  or  as  so  many  independent  forms  of  renal  disease,  they  are  one 
and  all  included  under  the  title — Bright's  disease, — for  with  each, 
albuminous  urine  is  invariably  connected. 

The  symptoms  incident  to  each  of  these  alterations  of  structure 
necessarily  vary,  yet  they  are  substantially  the  same. 

Congestion  of  the  kidneys,  beginning  with  pain  or  weight  in  the 
loins,  sickness,  and  general  febrile  disturbance,  is  accompanied  with 
albuminous  urine,  and  the  retention  of  urea  and  water  in  the  blood, 
vidth  its  effusion  into  the  cellular  texture  generally  ;  the  face  assuming 
a  pale,  puffed,  and  heavy  appearance,  while  the  lower  limbs  especially 
become  cedematous,  from  below  upwards,  but  the  swelling  pits  little 
on  pressure  with  the  finger.  This  state  constitutes  febrile  dropsy  ; 
as  from  acute  Bright's  disease,  in  its  earliest  stage.  The  blood  and 
urine  have,  in  respect  to  each  of  their  prominent  constituents,  albumin 
VOL.  11.  3   F 
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and  urea,  cliangcd  places.  While,  therefore,  the  nutrition  of  the 
body  is  undermined  bj  the  constant  abstraction  of  the  one,  the  system, 
through  the  blood,  is  poisoned  by  the  retention  of  the  other.  Hence 
the  symptoms  of  ursemia,  which  are  of  a  typhoid  character,  and  pro- 
minently those  of  "  febrile  opiaression  " — the  functions  of  the  nervous 
system  being  overwhelmed,  as  by  intoxication,  and  stupor  or  coma 
induced.  Urea  in  the  circulation  may  affect  various  organs,  inducing 
particular  symptoms.  Meningitis  with  its  symptoms,  or  those  of 
cerebral  irritation  only,  as  headache,  convulsions  ;  pleurisy,  pericar- 
ditis, or  peritonitis ;  irritation  of  the  bronchial,  or  of  the  gastro-in- 
testinal  mucous  membranes.  Add  to  which  degeneration  of  other 
organs,  especially  the  heart,  liver,  and  vessels  of  the  brain,  is  not  un- 
frequently  a  co-existing  or  consequential  condition,  thus  giving  rise  to 
tJieir  additional  symptoms.  Dropsy,  owing  to  the  concomitant  reten- 
tion of  water  in  the  blood,  may  be  called  an  accidental  symptom. 

The  same  essential  symptoms  of  Bright's  disease  of  the  kidneys 
are  connected  also  with  the  alterations  of  structure  which — as  chronic 
foi'ms  of  disease — occur  in  consequence,  or  perhaps  independently,  of 
congestion ;  but  little,  or  pei'haps  no  albumin  is  passed,  although 
water  escapes  freely  in  the  urine,  while  the  urea  and  other  solid  urinary 
constituents  are  still  retained  in  a  progressively  greater  proportion 
in  the  blood ;  thus  reducing  the  urine  to  almost  a  mere  discharge  of 
water,  and  often  in  great  quantity.  The  scanty  secretion  of  urine 
during  congestion,  contrasts  with  this  diuresis-anazoturia.  Micturition. 
is  more  frequent,  and  perhaps  urgent,  in  the  one  case,  and  more 
abundant  in  the  other.  In  both,  irritability  of  the  bladder  is  excited 
by  the  unaccustomed  urine. 

Physical  Characters  of  Urine,  in  Bright's  Disease. — Colour  smoky- 
brown,  or  dark,  like  porter ;  easily  froths,  owing  to  the  presence  of 
albumin  ;  specific  gravity  low — averaging  1'014 — by  abstraction  of 
the  urea.  Quantity  of  urine  much  diminished,  owing  to  the  reduced 
proportion  of  water.  On  standing,  there  is  an  abundant  deposit  of  a 
brownish,  or  chocolate  coloured,  flocculent  matter,  resembling  the 
sediment  from  beef-tea.  This  sediment,  as  well  as  the  smoky  tint  of 
the  urine,  are  alike  due  to  the  presence  of  altered  blood ;  and  coi're- 
sponds  to  the  condition  of  febrile  dropsy.  In  chronic  conditions, 
subsequently,  the  urine  becomes  pale  and  opalescent,  and  is  less  apt 
to  froth,  there  being  much  less  albumin ;  the  specific  gravity  declines 
yet  lower,  down  perhaps  to  1'004,  while  the  quantity  of  urine  is  in- 
creased, approaching  even  to  diuresis.  The  reaction  is,  generally, 
much  less  acid  than  in  health. 

To  determine  the  average  specific  gravity  of  the  urine,  a  mixed 
sample  should  be  taken  from  the  secretion  in  twenty-four  hours  ;  or 
the  examination  should  be  made  morning  and  evening.  When  the 
urine  is  most  concentrated — in  the  morning,  before  breakfast — a  con- 
stant specific  gravity,  below  the  healthy  average  of  1'015,  would 
almost  sui-ely  indicate  the  presence  of  albumin. 

The  specific  gravity  of  the  serum  of  the  blood  is  reduced  to  1"018 
or  even  to  1-015,  as  compared  with  that  in  health,  which  ranges 
between  1-029  and  1031. 

Microscopical  Characters. — Casts  of  the  uriniferous  tubules,  blood, 
and  perhaps  pus,  may  pass  in  the  urine,  which  presents  accordingly 
characteristic  appearances  under  the  microscope ;  but  their  description 
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scarcely  relates  to  the  composition  of  the  urine  secreted.     Nor  are 
these  organic  deposits  essential  to  albumimiria. 

Chemical  Tests. — The  solid  constituents  of  the  urine,  amounting  in, 
health  to  about  68  in  1000  of  urine,  in  Bright's  disease  decline  to  14, 
12,  or  even  6  parts  only  in  1000.  This  is  chiefly  due  to  the  abstraction 
of  urea,  alluded  to  in  connection  with  the  altered  physical  characters 
of  the  urine.  The  quantity  of  albamin  contained  in  the  urine  varies 
exceedingly — from  a  mere  trace,  to  possibly  545  grains  in  the  twenty- 
four  hours.     (Parkes.) 

The  presence,  or,  as  in  the  early  stage  it  might  be  termed,  the 
substitution  of  albumin  for  urea,  is  easily  discovered  and  readily  dis- 
tinguished, provided  only  certain  precautions  be  observed  in  making 
the  examination. 

They  relate  either  to  the  chemical  composition  of  the  urine  sub- 
mitted to  examination,  or  to  the  tests  employed;  chiefly,  these  pre- 
cautions have  reference  to  the  urine  itself. 

Albuminous  urine  is  not  merely  a  solution  of  albumin.  So  far  as 
it  alone  is  concerned,  by  applying  heat  to  such  urine,  the  albuminous 
portion  begins  to  coagulate  at  160°  Fahr.,  and  gradually  solidi6es  as 
the  temperature  rises  to  212°.  But  this  urine  contains  othdr  ingre- 
dients, and  their  variations  in  quantity  interfere  with  the  coagulation 
of  the  albumin. 

Thus,  if  the  urine  be  alkaline,  or  even  neutral — whether  from  the 
presence  of  volatile  alkali, — carbonate  of  ammonia,  or  from  fixed  alkali, 
as  soda — -either  alkali  will  combine  with  albumin,  and  neither  of  the 
resulting  compounds  being  coagulable  by  heat,  the  urine  remains  clear 
when  heat  is  applied.  The  albumin  is  not  discovered,  although 
perhaps  abundant.  Or,  again,  if  an  opposite  condition  exists — should 
the  urine  be  over-acid,  from  the  presence  of  a  free  acid,  as  the  acetic 
or  hydrochloric,  the  acid  will  combine  with  albumin,  and  the  acetate 
and  hydrochlorate  of  albumin  being  uncoagulable  by  heat,  the  urine 
remains  clear  when  heated.     The  albumin  is  concealed. 

Supposing,  however,  that,  on  the  application  of  heat,  a  white  flaky 
precipitate  does  fall,  resembling  albumin,  it  may  not  be  albumin. 
Earthy  phosphates  are  likewise  precipitated  by  heat.  To  distinguish 
between  these  two  deposits — phosphates  and  coagulated  albumin,  as 
well  as  to  evolve  albumin  concealed  by  an  alkaline  or  over-acid  state 
of  the  urine — heat  having  been  applied,  nitric  acid  (strong)  should 
then  be  dropped  into  the  test-tube,  containing  supposed  albuminous 
urine.  If  the  deposit  be  phosphates,  they  are  redissolved  ;  if  albumin, 
it  is  more  firmly  coagulated. 

Nitric  acid  unaided  will  precipitate  albumin,  but  it  also  liberates 
uric  acid  from  the  urates,  and  combines  with  urea ;  when,  therefore, 
either  of  these  constituents  is  present  in  excess,  a  brown  deposit  of 
uric  acid  or  nitrate  of  urea  forms  and  disguises  the  albumin.  Both 
precipitates,  however,  together  with  the  urates,  are  redissolved  by 
heat,  which,  on  the  contrary,  discloses  albumin. 

In  short,  heat  clears  oft'  any  difficulty  arising  from  uric  acid,  the 
urates,  and  urea;  nitric  acid  clears  ofi:  any  difficulty  arising  from  the 
(earthy)  phosphates,  at  the  same  time  liberating  and  evolvino-  albumin 
from  any  prevailing  alkaline  or  mineral  acid  condition. 

Nitric  acid,  in  I'espect  of  its  behaviour  to  albumin,  disputes 
with  heat  the  privilege  of  disclosing  the  presence  of  this  abnormal 
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constituent  of  urine.  Nitric  acid  unites  with  albumin,  forming  what 
may  be  called  nitrate  of  albumin,  which  is  not  coagulable  by  heat.  Con- 
sequently, if  only  just  so  much  acid  be  added  to  albuminous  urine  as 
shall  combine  with  all  the  albumin  present  and  foi-m  this  nitrate,  none 
of  the  albumin  will  appear  Avhen  heated.  Nitrate  of  albumin,  being 
insoluble  in  nitric  acid,  appears  when  more  acid  is  added  ;  but  is  again 
redissolved  on  the  addition  of  an  excess  of  acid.  The  happy  medium 
quantity  of  acid  is  necessary  to  exhibit  albumin, — not  just  an 
equivalent,  which  combining  Avith  the  Avhole  amount  present,  renders 
it  insoluble,  although  heated;  this  would  be  too  small  a  proportion  of 
acid  ;  while  an  excess — above  that  proportion  in  which  the  nitrate 
of  albumin  is  insoluble — redissolves  it. 

To  strike  the  balance,  and  moreover  obviate  all  other  possible 
difficulties  to  which  I  have  referred,  the  right  method  of  examining 
supposed  albuminous  urine  is  simply  this  : — Pour  a  sm,all  quantity — 
say,  a  fluid  drachm — of  the  urine  into  a  test-tube ;  heat  it  to  the 
boiling  point,  and  then  drop  in  two  or  three  drops  only  of  strong  nitric 
acid.  If  phosphates  have  been  precipitated  by  the  heat  applied,  they 
will  be  redissolved,  and  the  white  flakes  of  coagulated  albumin  appear 
more  clearly.  On  being  allowed  to  stand,  it  will  subside  in  the  tube, 
leaving  the  urine  above  clear ;  thus  defining  the  quantity  of  albumin 
present  in  any  given  quantity  of  urine  examined.  This  will  be  found, 
as  already  said,  to  vary  between  two  extremes :  a  slight  white 
cloudiness  subsiding  as  a  little  flaky  deposit,  or  part  or  the  whole 
sample  becoming  solid  and  white,  like  coagulated  albumin  of  an  egg, 
m  the  tube.  Another  method ^  by  means  of  nitric  acid  alone — without 
heat,  or  the  cold  urine  test  with  nitric  acid,  is  readily  applied.  Charge 
a  test-tube  with  strong  nitric  acid,  to  the  depth  of  about  half  an  inch, 
and  then  pour  a  small  quantity  of  urine  down  the  side  of  the  inclined 
tube,  gradually,  that  the  urine  may  rest  on  the  surface  of  the  acid, 
without  mixing  with  it.  The  presence  of  albumin  w^ill  be  indicated 
by  the  appearance  of  an  opaque-white  discoid  cloud  or  film,  forming 
immediately,  in  the  place  of  contact  between  the  two  fluids — a  very 
delicate  test  for  albumin,  subject  to  states  of  the  urine  already  noticed. 

For  Traces  only  of  Albumin — Picric- Acid  Test  (31.  Galippe,  Dr. 
George  Johnson). — Although  picric  acid  was  originally  recommended 
by  Dr.  Galippe,  in  1874,*  as  a  delicate  test  for  the  presence  of  a  very 
minute  quantity  of  albumin  in  urine,  the  full  appreciation  of  this  test 
is  due  to  Dr.  George  Johnson,  by  the  suggestion  of  his  son,  Mr.  G.  S, 
Johnson ;  the  former  of  whom  gives  the  following  precise  directions 
for  its  application. t 

The  test  may  be  used  in  the  form  of  a  saturated  aqueous  solution, 
or  in  the  foi'm  of  powder  or  crystals.  To  make  a  saturated  solution, 
add  to  the  powder  or  crystals  fifty  times  their  bulk  of  boiling  distilled 
water;  a  portion  of  the  acid  will  crystallize  out  on  cooling,  leaving  a 
transparent  yellow  supernatant  liquid.  This  solution  being  added  to 
an  equal  volume  of  urine  in  a  test-tube,  immediately  coagulates 
albumin.  The  coagulated  picrate  of  albumin  is  soluble  in  alkalies. 
If,  therefore,  the  urine  be  alkaline,  it  must  be  acidulated  before  adding 
the  picric-acid  solution. 

To  detect  a  very  minute  quantity  of  albumin,  the  following  method 

*  Med.  Times  and  Gaz.,  vol.  ii.  p.  366. 
t  Clin.  Soc,  London,  March  9th,  1883. 
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is  the  best : — Take  a  test-tube  about  six  inches  long,  and  pour  into  it 
urine  to  within  two  inches  of  the  top ;  slope  the  tube,  and  pour  in 
slowly  about  an  inch  of  the  solution  of  picric  acid,  which  will  mix 
with  the  upper  layer  of  urine,  and  the  yellow  mixture  will  become  turbid 
with  coagulated  albumin,  thus  contrasting  with  the  pellucid  unstained 
urine  below.  Place  the  tube  in  a  stand,  and  after  two  or  three  hours 
the  coagulated  albumin  will  have  subsided  and  formed  a  delicate 
horizontal  film  at  the  junction  of  the  coloured  with  the  unstained 
stratum  of  iirine,  the  yellow  liquid  and  unstained  urine  below  being 
quite  free  from  turbidity.  In  testing  with  the  powder  or  crystals,  put 
as  much  as  is  equal  in  bulk  to  a  small  peppercorn  into  the  bottom  of 
a  test-tube,  and  pour  in  a  column  of  urine  about  one  inch  in  height. 
Shake  the  mixture  briskly,  and  as  the  powder  dissolves^  the  urine 
becom.es  turbid  with  coagulated  albumin.  The  object  is  to  add  as 
much  of  the  test  as  the  urine  will  quickly  dissolve,  and  no  more.  As 
the  powder  dissolves  more  rapidly  than  the  crystals,  it  is  better  adapted 
for  testing  with  the  dry  acid.  The  application  of  heat  quickens  the 
solution  of  the  powder,  and  so  hastens  the  coagulation  of  the  albumin. 

To  exactly  Estimate  the  quantity  of  Albumin. — Either  of  the  two 
following  processes  may  be  resorted  to  : — - 

Take  500  grains  of  the  urine  of  twenty^four  hours,  and  boil  it  in  a 
flask,  nitric  acid  being  added  subsequently,  to  secure  coagulation  of 
the  albumin,  and  to  dissolve  any  of  the  phosphates  deposited  by  boil- 
ing. Then  let  the  coagulated  albumin  subside  by  standing  the  flask, 
decant  off  the  clear  fluid,  and  throw  the  residue  upon  a  weighed  filter. 
Wash  the  collected  albumin  on  the  filter,  with  hot  distilled  water,  to 
bring  away  saline  matter ;  dry  on  the  water-bath,  and  weigh. 

Or,  acetic  acid  may  be  added,  in  just  sufficient  quantity,  and  the 
urine  boiled,  thus  to  effect  coagulation.  The  process  is  then  completed 
in  like  manner. 

To  distinguish  mucus  from  an  albuminous  deposit,  or  cloud;  add 
a  solution  of  f errocyanide  of  potassium,  followed  by  acetic  acid ;  a 
cloud  is  produced  if  albumin  be  present,  whereas  a  turbidity,  due  to 
the  presence  of  mucus,  disappears. 

Diagnostic  Value. — The  significance  of  albuminous  urine  is  its  per- 
sistence, which  is  pathognomonic  of  Bright's  disease  of  the  kidney. 
With  rare  exceptions,  this  disease  is  invariably  accompanied  with 
albuminous  urine,  and  this  condition  of  urine  persisting  is  a  sure  sign 
of  that  disease,  and  of  no  other. 

Temporarily,  albuminous  urine  is  associated  with  many  other 
diseases,  as  in  fevers,  and  obstructions  to  the  circulation. 

Peptonuria. — To  appreciate  the  difference  between  Peptonuria — 
peptones  in  the  urine,  and  Albuminuria — albumin  in  the  urine,  it 
iDecomes  necessary  to  understand  the  different  forms  of  Proteid  matter 
which  may  appear  in  the  urine. 

Proteids  in  the  urine  may  be  of  two  kinds,  and  as  distinguished  by 
the  agency  of  heat ;  the  coagulable,  and  the  non-coagulable.  The 
proteids  of  the  blood  are  sei'um-albumin  and  globulin ;  they  are  pre- 
cipitated by  heat,  the  coagulum  being  permanent  at  the  boiling  point ; 
the  proteids  derived  from  their  transformation  are  the  albuminates, — 
combinations  of  albumin  with  an  acid  or  an  alkali,  and  peptones  ;  they 
are  not  precipitated  by  heat,  or  if  coagulable  at  a  certain  temperature, 
completely  clearing  up  below  the   boiling  point — but  the  vanishing 
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precipitate  reappears  in  the  form  of  a  diffused  opacity  as  the  urine 
cools,  hemi-albumose. 

Taking  these  Proteids  in  order,  as  further  distinguished  by  their 
chemical  characters,  under  the  influence  of  reagents,  their  differentia- 
tion leads  up  to  Peptonuria,  by  a  simple  process  of  exclusion — available 
for  the  purpose  of  clinical  investigation.  The  original  observations  of 
Dr.  Oliver  afford  certain  "I'eady  tests,"  which  will  enable  the  whole 
sei-ies  to  be  thus  read  in  a  clear  light. 

Serum- albumin  has  been  already  noticed  in  connection  with 
Albuminuria.  Globulin  of  the  blood-serum,  appearing  in  the  nrine 
— as  it  often  does — is  almost  always  associated  Avith  serum-albnmin, 
to  which  it  is  chemically  allied.  Heat  coagulates  both,  and  so  do 
other  albumin  precipitants ;  these  agents  are,  therefore,  iinavaiiable 
to  determine  the  presence  of  globulin.  But  the  latter  is  insoluble  in 
pure  water,  or  in  water  containing  salt,  unless  the  solution  be  siifficiently 
saline.  When,  therefore,  the  salinity  of  a  urine,  containing  globulin 
in  quantity,  is  reduced  by  large  dilution  Avith  Avater,  the  globulin  is 
precipitated,  in  the  form  of  a  milky  appearance.  Hence,  a  ready  test 
for  globulin — as  a  means  for  detecting  this  pi-oteid  in  albiiminous 
ui'ine.  The  cloudiness  due  to  globulin  reaction  disappears  on 
dropping  into  the  sample  of  urine  either  a  citric  acid  or  a  soda  test- 
paper.  A  slight  excess  of  an  acid  or  an  alkali  will  convert  the  globulin 
into  acid-albumin,  or  alkali-albumin,  respectively. 

Of  the  derived  Proteids — which  are  non-coagulable  by  heat ;  the 
albuminates  consist  of  albumin,  in  combination  Avith  an  acid,  or  an 
alkali ;  such  as  is  often  present  in  urine — a  fixed  alkali,  or  free  acid, 
as  oxalic,  lactic,  or  acetic  acid.  Globulin,  rather  than  serum-albumin, 
is  especially  prone  to  undergo  either  of  these  combinations,  in  condi- 
tions of  urine,  acid  or  alkaline,  which  favour  these  transformations. 
An  acid  or  alkali  albumin,  although  remaining  concealed  under  the 
influence  of  heat,  may  be  readily  converted  into  ordinary  albumin,  by 
an  opposite  agent — the  one  b}^  an  alkali,  the  other  by  an  acid ;  and 
then  the  albumin  falls  as  a  precipitate. 

Peptones,  or  proteids  derived  from  the  blood-albumins — serum- 
albumin  and  globulin — niay  be  caught,  not,  indeed,  in  the  act  of  such 
ti-ansformation,  but  as  products,  in  the  urine.  Heat  induces  no  change 
in  the  urine  ;  the  peptones  cannot  be  thus  precipitated.  Tet  they  are 
often  associated  with  serum-albumin,  in  the  urine;  and  to  detect  the 
presence  of  one  or  the  other  is  clinically  very  important. 

The  cupric-acid  test  affords  a  ready  indication  of  peptone,  by  the 
change  of  colour  which  the  urine  assumes,  under  the  influence  of  this 
reagent.  "Add  a  drop  of  a  solution  of  copper  to  one  drachm  of  the 
suspected  urine,  and  then  one  drachm  of  liquor  potassse.  If  the  urine 
be  free  from  albumin  or  peptone,  the  caustic  potash  Avill  only  intensify 
the  blue  colour  induced  by  the  salt  of  copper;  but,  Avhen  albumin  is 
present,  the  solution  will  assume  a  broAvn-red  colour;  when  peptone, 
a  rich  purple  tint ;  and  when  albumin  and  peptone  are  associated,  a 
reddish  purple." 

The  clinical  significance  of  Peptonuria  is  different  from  that  of 
Albuminuria ;  for  although  these  two  conditions  of  urine  may  be 
associated,  peptones  may  be  present  in  the  urine  without  a  trace  of 
albumin,  and  albumin  Avithout  peptones.  The  independence  of  Pep- 
tonuria, as  a  morbid  condition  of  urine,  may,  therefore,  point  to  a 
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distinct  clinical  history;  as  occurring  in  connection  with  yarions 
diseases,  quite  unconnected  with  Albuminuria.  The  following  diseases, 
as  local  or  general  affections,  are  i)rincipallj  attended  by  Peptonuria  : — 
(1.)  Local  inflammatory  affections  ;  especially  those  tending  to  the 
formation  of  pus.  (2.)  In  pneumonia — the  lobar  form,  and  par- 
ticularly in  the  period  of  resolution;  and  in  pleurisy.  (3.)  In 
general  diseases — primarily  diseases  of  the  blood,  whether  infective 
or  non-infective ;  as  comprising  the  various  fevers,  and  including 
septicaemia,  and  tertiary  syphilis.  (4.)  Disorders  of  the  liver  are 
probably  expressed  by  peptonuria,  as  the  accompanying  condition  of 
urine,  together  with  other  symptoms. 

Bile  in  Urine. — General  Symptoms  of  Jaundice. — Certain  structural 
changes  in  the  Hver  are  the  immediate  causes  of  the  symptoms.  These 
changes  are:  some  mechanical  impediment,  which,  precluding  a  free 
flow  of  bile  into  the  duodenum,  pei-mits  absorption  of  the  bile  im- 
prisoned. The  obstacle  in  question  may  be  constriction,  or  closure 
of — as  by  a  gall-stone  impacted  in — the  common  bile-duct,  the  hepatic 
duct,  the  cystic  duct,  or  of  the  bile-ducts  within  the  Hver ;  *  or  the 
impediment  may  be  due  to  some  external  cause  of  pressure  on  either 
of  the  ducts,  as  by  thickening  of  the  pylorus,  duodenum,  or  head  of 
the  pancreas  ;  or  a  tumour  within  the  liver  itself,  overlaying  the  ducts. 
Without  any  obvious  mechanical  impediment  to  the  free  escape  of 
bile,  suppression  of  its  secretion  is  more  frequently  the  occasion  of 
deficient  elimination  of  bile.  Structural  disease  of  the  liver,  e.g.  in- 
flammation, acute  and  chronic,  cirrhosis,  fatty  degeneration,  operates 
in  this  way.  So,  also,  various  blood-poisons,  e.g.  through  snake-bites, 
pysemic  infection  of  the  blood,  typhus,  and  malaria,  intermittent,  re- 
mittent, and  yellow  fever,  severally  give  rise  to  jaundice.  Ether  and 
chloroform,  likewise,  are  said  to  occasionally  have  this  effect.  In  all 
these  cases  the  liver  itself  may  be  structurally  healthy ;  the  blood- 
poison  alone  is  the  cause  of  a  suppressed  secretion  of  bile,  which,  in 
turn,  reacting  upon  the  blood,  induces  jaundice.  Similarly,  through 
the  nervous  system,  mental  emotions  have,  in  some  cases,  paralyzed 
the  liver,  and  produced  this  disease. 

The  symptoms  of  each  of  these  causative  conditions  are  those  of 
jaundice — yellow  or  yellowish-green  discolouration  of  the  skin  and 
conjunctivae,  and  of  the  urine,  and  light  drab-coloured  faeces.  These 
appearances' are  due  to  the  presence  or  absence  of  biliary  colouring 
matters.  The  retention  of  bile  in  the  blood  circulating  is,  like  urea, 
sedative  to  the  vital  powers  of  the  nervous  and  muscular  systems, 
irritative  in  its  operation  on  certain  parts,  locally.  Hypochondriacal 
depression,  weariness,  and  great  weakness,  are  not  unfrequently 
accompanied  wuth  an  intolerable  itching  of  the  skin,  and  irritability 
of  the  urinary  bladder,  as  biliary  colouring  matter  escapes  by  the 
urine.  The  want  of  bile  in  the  small  intestine  renders  the  process  of 
digestion  incomplete ;  and  the  inappetency  or  even  loathing  of  food 
occasioned  by  the  bile  retained  in  the  system,  is  accompanied  with 
imperfect  chylification  of  the  scanty  ingesta,  and  the  separation  of 
pale  yellow  faecal  matter ;  while  habitual  constipation  is  relieved  by 
occasional  colicky  diarrhoea.  Progressive  emaciation  necessarily 
follows    this    constant    starvation ;    and    the    withered,    discoloured 

*  "  Diseases  of  the  Liver,"  vol.  i.,  by  Frerichs.  Translated  by  C  Murchison, 
M.D.     1860. 


808 


SPECIAL   PATHOLOGY   AND    SURGERY. 


Fig.  960. 


appeai-ance  of  the  individual— melancholy,  exhausted,  and  dyspeptic 
— cannot  fail  to  convey  the  impression  of  jaundice.  Examination  of 
the  urine  "will  at  once  settle  the  question. 

The  passage  of  a  gall-stone  is  attended  Avith  paroxysmal  pain  in 
the  epigastrium,  always  severe,  sometimes  excruciating,  according  to 
the  size  of  the  stone  in  transitu,  hiccup,  vomiting,  and  constitutional 
distnrbance ;  but,  in  general,  inflammation  and  its  symptomatic  fever 
do  not  supervene. 

Physical  Characters  of  JJrine^  in  Jaundice. — Colour,  dark  saffron, 
green,  or  black  ;  leaving  a  bright  yellow,  or  other  stain,  on  white  linen. 
Other  characters  are  not  peculiar. 

Microscopical  Characters. — Certain  constituents  of  the  bile,  when 
present  in  urine,  may  be  obtained  in  crystalline  forms.  Taurine,  as 
regular  hexagonal  prisms,  with  four  or  six  sided  sharp  extremities,  the 

elementary  form  being  a  right  rhom- 
bic prism.  Crystals  of  cholesterine 
may  also  be  found  (Fig.  960). 

Chemical  Tests — are  the  most 
•delicate  means  of  detecting  the 
presence  of  biliary  colouring  matters, 
when  escaping  by  the  urine  in 
quantity  too  minute  to  be  visible,  or 
naade  visible  by  staining  linen. 

Nitric  Acid. — Pour  on  a  white 
plate,  or  sheet  of  writing-paper,  a 
small  quantity  of  the  suspected 
urine,  so  as  to  form  an  exceedingly 
thin  layer,  and  carefully  allow  a  drop  or  two  of  nitric  acid  to  fall  upon 
it.  An  immediate  play  of  colours,  green  and  pink  predominating, 
will,  if  the  colouring  matter  of  bile  be  present,  appear  around  the  spot 
where  the  acid  falls. 

Heller's  Test. — Add  to  the  urine  any  albuminous  fluid — serum  of 
blood  or  white  of  egg ;  then  poui'  in  sufficient  nitric  acid  to  produce  a 
considerable  albuminous  coagulum.  Examined  after  a  short  repose,  it 
will  present  a  bluish  or  green  colour  if  bile  pigment  existed  in  the 
urine ;  whilst,  if  none  were  present,  the  deposited  mass  will  be  white 
or  slightly  yellow. 

But  albumin  precipitated  by  nitric  acid  in  urine,  destitute  of 
bile,  is  more  or  less  coloured,  bluish  or  reddish  ;  this  appearance 
arising  £rom  the  action  of  nitric  acid  on  the  colouring  matter  of  the 
urine — uroxanthine.  Dr.  Basham  has  observed  this  urinary  coloured 
albumin  most  frequently  in  acute  renal  dropsy ;  and  it  is  a  very 
unfavourable  sign. 

Acetate  of  lead  precipitates  albumin,  if  present,  in  bilious  urine,  of 
a  yellowish  colour. 

Colour  of  Phosphates. — After  exposure  of  urine  for  a  day  or  two, 
crystals  of  triple  phosphate  are  deposited,  having  a  yellow  tinge.  A 
very  delicate  and  pretty  test  of  bile  colouring  matter.      (Hassall?) 

For  Bile  Acids. — (a.)  PettenJiofers  Test :  To  a  small  quantity  of  the 
suspected  urine  in  a  test-tube,  two-thirds  of  its  volume  of  sulphuric 
acid  are  to  be  carefully  added,  taking  care  that  the  mixture,  which 
soon  becomes  hot,  never  exceeds  a  temperature  of  144  degrees.  Three 
,or  four  drops  of  a  solution  of  one  part  of  sugar  to  four  of  water  are 
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then  added,  and  the  mixture  shaken.  A  violet-red.  colour  is  developed 
if  bile  be  present.  This  familiar  test  was  not  regarded  favourably  by 
Golding  Bird.  His  experience  led  him  to  doubt  its  accuracy,  and  in 
applying  it  there  are  numerous  sources  of  fallacy  to  be  guarded 
against ;  chiefly,  that  the  action  of  sulphuric  acid  on  sugar  develops 
a  red  colour  in  the  absence  of  bile.  A  mixture  of  albumin  or  oil 
with  sugar  will,  even  in  very  minute  quantities,  under  the  action  of 
sulphuric  acid,  produce  a  purple  or  scarlet  colour,  as  Raspail  long  ago 
observed.  Dr.  Tyson  writes  equally  unfavourably  of  Pettenkofer's 
test  for  clinical  purposes;  and  such  also  is  the  experience  of  Dr. 
Oliver. 

(b.)  Hoppes  Test — for  a  trace  of  bile  acid.  Treat  the  suspected 
urine  with  excess  of  milk  of  lime,  and  boil  for  half  an  hour.  Filter 
and  evaporate  the  clear  fluid  nearly  to  dryness,  and  then  decompose 
with  excess  of  strong  hydrochloric  acid.  Boil  the  mixture  for  half  an 
hour,  renewing  the  acid  from  time  to  time,  so  as  to  prevent  the  spurt- 
ing which  would  occur  from  over-concentration.  Let  the  mixture 
completely  cool,  and  then  dilute  with  from  six  to  eight  times  its  volume 
of  water.  Filter  the  turbid  solution,  and  wash  the  resinous  mass, 
until  the  water  runs  through  quite  colourless.  Dissolve  the  residue  in 
spirit,  containing  ninety  per  cent,  of  real  alcohol,  decolourize  with 
animal  charcoal,  again  filter,  and  evaporate  to  dryness  over  a  water- 
bath.  The  yellowish  resinous  residue  is  pure  choloidic  acid.  On 
warming  it,  a  peculiar  musk-like  odoTir  is  emitted.  Dissolve  this 
resinous  matter  in  a  little  caustic  soda  and  warm  water,  add  a  little 
sugar,  and  let  fall,  slowly,  three  drops  of  concentrated  sulphuric  acid 
into  the  mixture.  The  resinous  acid  is  at  first  precipitated ;  but 
afterwards,  the  flakes  adhering  to  the  glass  are  slowly  dissolved  by 
adding  more  sulphuric  acid,  and  there  appears  an  entirely  clear  fluid, 
of  a  beautiful  dark  violet  colour.  (Virchow's  "  Archiv,"  vol.  xiii.  ; 
"Archives  of  Med.,"  vol.  i.)  This  test  results  from  an  elaborate 
pi'ocess,  but  it  is  a  very  delicate  and  infallible  one. 

The  following  useful  tables  are  from  Dr.  Golding  Bird's  work ;  * 
they  contain  reference  to  some  deposits  not  hitherto  described  in  this 
work,  but  which  are  here  incidentally  introdiiced  :— 

(1.)   Table  fo.r  the  Microscopical  Examination  of  Urinary  Deposits.f 

Deposit  amorphous,  and  disappears  on  the  addition  of  liquor  potassse. 

Urates. 
„  „  and  permanent  on  the  addition  of  liquor  potassse. 

Phosphate  of  lime. 
„        visibly  crystalline,  and  the  crystals  o.ctohedral :!:     .     Oxalate  of 

lime. 

*   "  Urinary  Deposits,"  etc.     Edited  by  Dr.  Birkett. 

t  The  sediment  may  be  organized ;  consisting  of  mucns,  pus,  epithelial  cells  from 
the  genito-urinary  passages,  semen,  blood,  casts  of  uriniferous  tnbnles,  various  other 
cells,  and  debris  of  tissue  ;  or  stringy,  coagulable  by  acetic  acid,  and  consisting  of  a 
tenacious  matrix  with  cells,  some  small  and  round,  others  large  and  flat,  with  oval 
nuclei, — it  is  mucus;  or  consisting  of  spherical  globules,  not  imbedded  in  a  matrix, 
about  yg^Vo  *^^  ^^  inch  in  diameter,  studded  with  molecules  and  granules,  and  con- 
taining a  double  or  triple  nucleus  on  the  addition  of  acetic  acid,  —it  is  pus. 

X  Arsenious  acid,  chloride  of  sodium,  and  the  protoxide  of  antimony,  assume  the 
octohedral  form,  but  are  rarely  present. 
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Deposits  visibly  crystalline,  and  the  crystals  hexagonal  tables,  soluble 

in  ammonia    ....     Cystine. 

,,  ,,  ,,  and  the  crystals  prismatic  or  penniform, 

not  soluble  in  ammonia,  but   in  acetic 
acid     .  .     Neutral  triple  phosphate. 

,,  ,,  ,.  and  the  crystals  radiated  or  foliaceous,  not 

soluble  in  ammonia,  but  in  acetic  acid, 
"with  effervescence  .   Carbonate  of  lime. 

,,  ,,  ,,  and  the  crystals  radiated  or  foliaceous,  not 

soluble  in  ammonia,  but  in  acetic  acid, 
without  effervescence    .    Bibascic  triple 

phosphate.* 

„  ,,  ,,  and  the  crystals  dumb-bells,  not  soluble  in 

ammonia,  but  in  acetic  acid,  with  effer- 
vescence        .         .     Carbonate  of  lime. 

„  „  ,,  and  the  crystals  dumb-bells,  soluble  by  heat, 

but  not  in  ammonia,  nor  acetic  acid. 

Urate  of  soda. 

,,  ,,  ,,  and  the  crystals  dumb-bells,  insoluble  by 

heat,  ammonia,  and  acetic  acid. 

Oxalurate  of  lime.* 

,,  ,,  „  and  the  crystals  dumb-bells,  with  fringed 

edges,  insoluble    in  alcohol    and  acetic 
acid,  but  soluble  in  liquor  potassae. 

Uric  acid. 

,,  ,,  '  ,,  and   the   crystals  lozenge-shaped  or  com- 

pound,  insoluble    in    acetic    acid    and 
ammonia     ....     Uric  acid. 

,,  ,,  ,,  and  the  crystals  spherical,  with  or  without 

spicules,  soluble  by  heat  .  Urate  of  soda. 

(2.)   Table  for  Discovering  the  Nature  of  Urinary  Deposits  hy 
Chemical  Heagents. 

Deposit  white,  and  soluble  by  beat        .....     Urates. 

„  „       and  insoluble  by  heat,  but  soluble  in  ammonia  .  Cystine. 

,,  „      and  insoluble   by  heat  and   ammonia,   but  soluble  in 

acetic  acid         ....     Earthy  phosphates. 

,,  ,,       and  insoluble  by  heat,  ammonia,  and  acetic  acid. 

Oxalate  or  oxalurate  of  lime. 
,,      coloured,  and  visibly  crystalline     .         .  .         .     Uric  acid. 

,,  ,,      and  amorphous,  but  pale,  and  readily  soluble  by  heat. 

Urates. 
,,  ,,       deeply,  amorphous,  and  slowly  soluble  by  heat. 

Urates  stained  by  purpurine. 

Treatment  of  Urixart  Diseases,  and  Deposits. 

The  rational  remedial  treatment  of  any  morbid  condition  is,  essen- 
tially, the  removal  of  the  cause  or  causes  in  operation ;  its  preventive 
treatment,  their  anticipation. 

Uric  Acid,  and  Urates — Treatment. — The  pathological  oi'igin  of 
*   Is  not  yet  proved  to  exist  in  urine.     (Thndichum.) 
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uric  acid  in  excess  is  mal-assimilation,  primary  or  secondary;  or  it 
denotes  an  excess  of  animal  food  over  and  above  the  wants  o£  the 
system,  wliich  is  accordingly  expelled  in  limine  from  the  blood  through 
the  kidneys,  without  having  contributed  to  the  nourishment  of  the 
body.  Hygienic  measures,  therefore,  are  primarily  important.  A 
reduced  proportion  of  animal  food  is  obviously  the  leading  curative 
measure,  and  active  exercise  daily  to  increase  the  elimination  of  any 
excess  is  equally  necessary. 

!N^o  remedial  measures  are  at  present  known  for  directly  correcting 
mal-assimilation  in  respect  to  uric  acid  or  other  products.  The  effect 
of  increased  bodily  exercise  may  be  to  increase  the  destructive  meta- 
morphosis of  the  highly  nitrogenous  textures,  i.e.  muscle,  and  thus 
directly  increase  the  production  of  uric  acid ;  but  this  may  also  react 
beneficially  in  subsequently  correcting  the  mal-assimilation. 

Uric  acid  passing  off  in  the  urine  as  urate  of  ammonia  is  liable 
to  be  decomposed  by  the  action  of  any  free  acid  present  in  the  urine  ; 
and  uric  acid  itself,  being  insoluble,  appears  as  a  deposit  of  reddish- 
yellow  sand,  consisting  of  crystals,  which  may  aggregate  and  form  a 
calculus.  Hence  the  administration  of  alJcalies  to  neutralize  the  acidity 
of  the  urine  is  indicated,  of  which  bicarbonate  of  potash  is,  perhaps, 
the  best  for  oft-repeated  use.  Other  alkalies  employed  for  this  ]Dur- 
pose  are  the  bicarbonate  of  soda  (as  "Vichy  water"),  the  acetates, 
tartrates,  and  citi^ates  of  soda  and  potash,  phosphates  of  soda  and  am- 
monia, and  borates  of  soda  and  potash.  Conversely,  the  removal  of  any 
source  of  acidity  is  also  indicated ;  but  this  refers  again  to  hygienic 
considerations.  With  regard  to  food,  the  vegetable  acids,  or  that 
which  will  form  them,  as  sugar  or  starch  in  the  food,  should,  in 
Dr.  Bence  Jones's  opinion,  be  prohibited.  On  the  other  hand,  free 
perspiration  to  eliminate  the  acids  of  the  sweat,  the  retention  of 
which  would  precipitate  uric  acid  in  the  urine,  is  scarcely  less  im- 
portant. Warm  clothing,  warm  bathing,  friction  with  horsehair  gloves 
and  belt — an  excellent  ski.n  stimulant — and  diaphoretics,  are  most 
efficacious. 

Urate  of  ammonia  being  soluble  in  urine  at  the  temperature  of 
the  body,  its  solution  is  thus  secured,  provided  only  that  fluid  be  not 
overcharged.  Dilution  of  the  urine  will  best  prevent  supersaturation 
and  deposit.  The  free  use  of  aqueous  drinks  or  soda-water  is  calcu- 
lated to  fulfil  this  indication,  and  thus  probably  prevent  the  formation 
of  a  urate  of  ammonia  calculus.  Diuretics,  which  increase  the  secre- 
tion, will  also  aid  the  dilution  of  urine,  and,  moreover,  tend  to  eliminate 
uric  acid  or  urates  from  the  system.  The  wine  of  colchicum,  in  doses 
of  ten  minims  and  upwards  three  times  a  day,  prescribed  with  the  car- 
bonate of  potash  to  keep  the  uric  acid  in  combination — the  resulting 
urates  themselves  being  further  held  in  solution  by  the  administra- 
tion of  diluents — will  together  carry  off  both,  and  soothe  the  irritability 
of  the  bladder  which  accompanies  theii'  discharge.  Saline  aperients 
seem  to  contribute  to  this  desirable  result.  Any  prolonged  subjection 
to  such  a  course  of  elimination  requires  also  the  simultaneous  action 
of  small  doses  of  blue  pill,  apparently  to  maintain  the  proportionate 
secretion  of  bile,  which  otherwise  being  virtually  retained  as  com- 
pared with  the  secretion  of  urine,  would  disturb  the  balance  of  their 
constituents  in  the  blood. 

Preventive  Treatment  recognizes  the  same  i-ules  with  ree'ard  to  food 
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and  exercise ;  alkaUes  occasionally  to   intercept  the  deposit  of  uric 
acid  ;  and  dilution  to  secure  the  solution  of  urates. 

Urea,  excess  in  Urine — Treatment. — It  should  be  remembered  that 
urea — -like  uric  acid,  from  which  it  may  be  derived — is  produced 
physiologically  in  the  system,  by  the  destrucfcive  metamorphosis  of  the 
highly  nitrogenous  textures,  i.e.  muscle.  Nitrogenous  food  is  also, 
perhaps,  a  direct  source  of  urea,  and  is  assuredly  followed  by  a  rapid 
and  very  considerably  increased  production  of  this  constituent  of  the 
urine.  Its  pathological  origin  is  apparently  similar  ;  an  excess  being 
produced  in  connection  with  febrile  conditions,  and  a  deficiency  in 
those  of  an  opposite  character.  Consequently,  the  indications  of  cura- 
tive treatment  would  appear  to  be  :  to  lessen  the  daily  toil  and  harass, 
which  are  well  kno^vn  to  be  associated  with  ureal  diabetes,  and,  still 
guided  by  pathology,  to  reduce  the  supply  of  animal  food.  But  this 
latter  indication  is  not  confirmed  by  experience.  It  is  found  necessary 
to  repair  the  system  by  a  generous  diet,  aided  by  tonics  and  alcoholic 
stimulants;  the  latter  seeming  to  supply  a  material  which  readily 
oxidates,  thus  protecting  the  muscular  tissue  from  premature  decay, 
with  that  excessive  production  of  urea  which  rapidly  runs  off  through 
the  kidneys  and  incessantly  irritates  the  bladder.  The  quantity  of 
urine,  and  thence  the  frequency  and  urgency  of  micturition,  may  be 
reduced  by  opium,  which  tends  also  to  soothe  the  general  nervous 
excitement  that  accompanies  exhaustion  oE  mind  and  body. 

Preventive  Treatment  is  necessarily  guided  by  similar  considerations, 
only  with  an  anticipatory  application. 

Phosphoric  Acid  and  Phosphates — Treatment. — Guided  by  its  patho- 
logical origin,  an  excess  of  phosphoric  acid,  in  combination  with  alka- 
line or  earthy  bases,  suggests,  primarily,  the  endeavour  to  arrest,  if 
possible,  that  destructive  metamorphosis  of  nervous  tissue  which  gene- 
rates phosphoric  acid  in  abnormal  quantity.  Consequently,  temporary 
freedom,  at  least  from  all  anxiety  and  corroding  care — in  short,  mental 
relaxation — is  primarily  impei'ative.  But  the  phosphoric  diathesis  is 
encouraged  by  vegetable  food.  A  more  animal  diet,  therefore,  with 
beer  and  wine,  is  scarcely  less  imperative. 

Peposition  of  the  Phosphates — -phosphatic  urine  implying,  as  it 
does,  an  alkaline  state  of  this  fluid — suggests  the  use  of  mineral  acids. 
The  nitric  and  nitro-muriatic  acids,  diluted,  are  the  most  useful.  Sir 
H.  Thompson  afB.rms  that  alkaline  urine  cannot  be  made  to  change 
its  reaction  by  the  administration  of  mineral  acids,  even  in  large  doses, 
to  the  amount  of  an  ounce  daily.  If  this  be  so,  the  therapeutic  fact 
remains,  that  these  acids  do  good  in  some  way.  They  are  generally 
combined  with  vegetable  tonics,  as  cinchona,  and  with  apparent 
advantage.  Opium  will  aid  in  restoring  acidity  to  the  urine,  besides 
subduing  nervous  excitement.  Benzoic  acid  has  been  highly  recom- 
mended, it  being  converted  into  hippuric  acid  during  its  passage 
through  the  system.  The  earthy  phosphates,  i.e.  of  lime  and  magnesia, 
are  thus  held  in  solution  and  become  invisible  ;  the  alkaline  phosphates, 
i.e.  of  soda  and  potash,  never  appearing.  But  the  deposition  of  the 
former  is  effected  by  an  excess  of  fixed  alkali — soda  or  potash — in  the 
ui-ine.  Another  occasion  of  phosphatic  urine  is  an  inflammatory  state 
of  the  urinary  mucous  membrane,  with  the  secretion  of  mucus,  which, 
acting  apparently  as  a  ferment,  induces  the  decomposition  of  urea  and 
liberation  of  carbonate  of  ammonia — a  volatile  alkali.     The  urine  thus 
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becoming  alkaline,  deposits  the  triple  phosphate  of  ammonia  and  mag- 
nesia with  phosphate  of  lime.  As  regards  the  mere  deposition  of  these 
(earthy)  phosphates,  mineral  acids  will,  in  like  manner,  counteract 
this  tendency.  Alkalies,  however,  have  been  recommended  by  Dr. 
Owen  Rees,  with  the  view  of  reducing  the  acidity  of  the  urine  as 
secreted,  thus  preventing  its  irritating-  the  mucous  membrane  of  the 
bladder.  Less  mucus  is  secreted ;  and  the  ,urine  in  the  bladder 
actually  becomes  more  acid. 

Preventive  Treatment  is  determined  by  precisely  the  same  consider- 
ations respecting  the  generation  of  phosphoric  acid  in  excess,  and 
thence  the  formation  of  phosphates  in  excess  ;  and  also  respecting  the 
deposition  of  (earthy)  phosphates  in  the  -urine,  whether  by  fixed  or 
volatile  alkali. 

Oxalic  Acid,  and  Oxalates — Treatment. — Considering  the  certain 
pathological  origin  of  oxalic  acid  in  excess,  by  the  primary  mal- 
assimilation  of  sugar  and  sugar-forming  food,  such  food  is  contra- 
indicated.  Every  species  of  vegetable  food  is  questionable;  and  those 
which  contain  oxalic  acid,  e.g.  rhubarb,  sorrel,  onions,  and  tomato,  or 
certain  medicines,  e.g.  alkaline  salts  with  a  vegetable  acid,  are  un- 
questionably forbidden.  Considering  also  the  probable  production  of 
this  acid  in  excess,  by  the  destructive  metamorphoses  of  the  nitro- 
genous tissues  in  secondary  mal-assimilation,  and  its  association  with, 
or  derivation  from,  uric  acid,  a  nitrogenous  diet  would  seem  to  be 
contra-indicated.  Nevertheless,  experience  shows  that  animal  food, 
with  brandy-and- water  instead  of  beer  or  wine,  form  a  suitable  diet ; 
but  the  water  should  be  distilled,  to  deprive  it  of  lime,  with  which  the 
oxalic  acid  otherwise  combining  would  lead  to  the  formation  of  a 
urinary  calculus.  Daily  regular  exercise  is  specially  important,  to 
increase  the  activity  of  the  circulation  and  respiratory  changes,  and 
thus  convert  oxalic  into  carbonic  acid. 

Appropriate  medicinal  treatment  will  aid  regimen.  The  mineral 
acids  are  efficacious,  particularly  hydrochloric  and  nitro-muriatic  acids, 
in  conjunction  with  bitters.  They  were  recommended  by  Dr.  Prout  to 
be  taken  daily  for  about  a  month,  or  imtil  uric  acid  or  urates  re- 
appeared, in  the  urine.  "  By  adopting,"  said  he,  "  such  a  course  of 
acids  three  or  four  times  in  the  year,  and  by  a  carefully  reg-ulated 
diet,  I  have  seen  this  diathesis  g-radually  subdued,  and  at  length 
removed  altogether."  Irritability  of  the  bladder,  in  connection  there- 
with, is  not  unfreqiiently  subdued  by  the  compound  tincture  of 
camphor ;  indeed,  Dr.  Bence  Jones  speaks  of  this  remedy  as  having- 
thus  proved  "very  useful." 

The  association  of  oxalate  of  lime  with  uric  acid,  in  the  urine, 
requires  the  anomalous  administ]'ation  of  both  acids  and  alkalies.  In 
such  cases,  supposing  the  deposit  of  oxalate  to  be  considerable  and 
persistent.  Dr.  Hassall  suggests  that  it  should  be  treated  in  the  first 
instance.  If  the  uric-acid  deposit  be  constant  and  in  large  quantity, 
alkalies  and  acids  may  sometimes  be  administered  with  advantage 
alternately. 

Preventive  Treatment  will  consist  in  the  avoidance  of  those  articles 
of  food  which  are  apt  to  produce  or  actually  contain  oxalic  acid,  and 
in  the  observance  of  the  suitable  diet,  with  sufficient  exercise.  Con- 
jointly, the  precautionary  use  of  the  appropriate  medicinal  measures, 
occasionally. 
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Sulphuric  Acid — Treatment. — Animal  and  vegetable  food  having, 
apparently,  equal  influence  in  producing  an  excess  of  sulphates  in  the 
urine,  no  distinction  can  be  drawn  favourable  to  either  kind  of  diet, 
as  a  I'eraedial  agent.  But  as  sulphur  is  disengaged  by  the  destructive 
Tuetaniorphosis  of  the  nitrogenous  tissiies  chiefly,  and  subsequently, 
by  oxidation,  converted  into  sulphuric  acid,  active  exercise,  Avhich 
increases  both  these  changes,  is  contra-indicated.  Repose,  and  the 
requisite  remedial  measures  for  subduing  febrile  excitement,  are, 
perhaps,  the  general  indications  to  be  fulfilled.  Eliminative  treatment 
would,  of  course,  have  also  a  curative  tendency,  by  removing  the 
excess  of  sulphuric  acid  from  the  system ;  but  the  present  state  of 
knowledge  in  this  respect  is  here,  as  with  regard  to  some  other  blood- 
conditions,  too  unsettled  for  practical  purposes. 

Hippuric  Acid — Treatment. — This  highly  carbonaceous  acid  is  pro- 
duced in  excess — either  by  vegetable  food,  itself  too  rich  in  carbon,  or 
by  medicine  containing  benzoic  acid  ;  perhaps  also  by  the  destructive 
metamorphosis  of  nitrogenous  tissue,  in  secondary  mal-assimilation  ;  or 
by  defective  elimination  of  carbon  through  the  liver,  lungs,  or  skin. 
But  little  is  known  respecting  remedial  measures.  The  substitution 
of  nitrogenous  food,  increased  exercise,  and  the  administration  of 
medicines  to  increase  the  secretion  of  bile  and  sweat,  would  seem  to 
be  the  most  hopeful. 

Lactic  Acid — Treatment. — The  pathological  origin  of  this  acid,  in 
excess,  is  obscure.  Food  abounding  with  lactic  acid,  introduced  by 
primary  assimilation,  is  undoubtedly  one  source.  Of  such  kinds  of 
food  are — milk  and  vegetables  which  have  become  sour,  and  sugar  or 
amylaceous  food  which  may  be  converted  into  lactic  acid.  But  an 
excess  would  also  seem  to  arise,  in  some  cases,  from  the  destructive 
metamoi'phosis  of  muscular  tissue, — in  secondary  mal-assimilation ; 
that  tissue  everywhere  abounding  with  lactic  acid.  Mal-excretion 
through  the  skin  is  another  alleged  cause ;  the  sweat,  it  is  said,  con- 
taining lactic  acid.  Hence  the  imputed  pathological  origin  of  rheu- 
matism. Defective  respiration  is  also  an  apparent  cause  ;  lactic  acid 
by  oxidation  being  readily  converted  into  carbonic  acid. 

Taking  these  facts  and  opinions  into  consideration,  the  indications 
of  treatment  are  :  to  correct  any  error  of  diet,  to  moderate  bodily 
exertion,  to  maintain  or  increase  the  functions  of  the  skin  by  warm 
clothing ;  and  to  render  the  respiration  more  active,  by  daily  exercise, 
when  the  excess  of  lactic  acid  arises  apparently  from  an  opposite  con- 
dition, in  this  respect. 

Chlorides — Treatment. — Introduced  into  the  system  by  most  articles 
of  food — in  the  course  of  primary  assimilation,  and  disengaged  from 
the  tissues,  by  destructive  metamorjihosis  in  secondary  assimilation, 
an  excess  of  chlorides  in  the  blood  and  urine  proceeds  either  from  the 
food,  or  increased  transformation  of  the  textures.  Vegetable  food  in 
general  contains  a  miich  larger  relative  amount  of  the  chlorides — of 
sodium  and  potassium — than  animal  food  ;  and  the  component  pro- 
portion of  these  salts  in  the  various  tissues  of  the  body,  is  also  different 
and  variable.  Exercise  of  body  and  mind,  affecting  chiefly  the 
muscular  and  neiwous  systems,  increases  the  chlorides  in  the  urine. 
The  remedial  indications  are  obvious :  an  increased  proportion  of 
animal  food,  and  rest. 

Sugar  in   Urine — Treatment. — This   abnormal  constituent    of   the 
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urine  may  proceed,  perhaps,  from  various  sources — mal-assimilation, 
primary  or  secondary ;  but  chiefly  from  imperfect  oxidation  and 
destruction  of  the  sugar-glncose  produced  in  the  liver,  itself  trans- 
formed glucogen,  also  produced  in  that  organ.  This,  which  is  Ber- 
nard's theory,  founded  on  experimental  observations,  is  disputed  by 
Dr.  Pavy,  whose  observations  led  him  to  regard  the  transformation  of 
glucogen  ("  hepatine  ")  principally  as  a  post-mortem  change  ;  but  this 
again  is  denied  by  Dr.  Harley,  whose  investigations  may,  therefore,  be 
regarded  as  indirectly  supporting  the  views  of  Bernard. 

The  imperfect  oxidation  of  sugar  is  not  apparently  connected  with 
deficient  respiration. 

Besides  this  pathological  origin  of  diabetes  mellitus,  thei-e  is  also 
the  accidental  origin  from  injury  to  the  medulla  oblongata,  and  the 
floor  of  the  fourth  ventricle,  and  to  the  sympathetic  system  of  nerves. 
Bearing  in  mind  the  pathological  origin  of  this  disease,  the  in- 
dications of  treatment  relate  to  diet  rather  than  medicine.  IS^o  known 
medicinal  measiii^es  have  hitherto  proved  essentially  efficacious  ;  but 
the  disease  can  be  controlled,  and  for  an  unlimited  period,  by  an 
appropriate  diet. 

The  rule  to  be  observed  is — a  scrupulous  avoidance  of  every  kind 
of  food  containing  sugar,  or  which  can  be  converted  into  sugar. 
Rigorous  abstinence  is  not  equally  imperative  in  every  case,  yet  the 
indication  is  the  same. 

Most  forms  of  animal  food,  therefore — including  fish  of  all  kinds, 
and  eggs — are  quite  unobjectionable ;  while  of  vegetable  food,  the 
choice  is  restricted  to  greens,  gluten  bread,  bran  bread  or  cake,  and 
such  articles  as  do  not  belong  to  the  saccharine  and  amylaceous  class 
of  aliments.  But  certain  exceptions  may  be  mentioned  among  articles 
of  animal  food,  as  objectionable.  Thus,  liver  contains  either  sugar, 
or  an  amyloid  substance  which  readily  becomes  saccharine,  by  the 
agency  of  the  saliva  and  pancreatic  juice.  Oysters,  and  other  molluscs 
having  large  livers,  are  prejiidicial  in  like  manner.  So  also  is  the 
"  pudding  "  of  crabs  and  lobsters.  In  the  advanced  stage  of  the  disease, 
albuminous  matters,  and  therefore  animal  food,  are  partly  converted 
into  sugar  by  the  mal-assimilation.  Of  liquids,  brandy-and -water, 
tea,  and  coffee  are  safe. 

The  diabetic  bill  of  fare  does  not  allow  of  much  variety,  and  con- 
stant self-denial  is  required  to  keep  within  its  bounds.  Nevertheless, 
certain  indulgences  may  be  granted  with  impunity;  and,  so  far  as 
the  personal  experience  of  one  diabetic  patient  in  particular  affords 
adequate  information  for  the  guidance  of  others,  Mr.  Camplin's  obser- 
vations *  respecting  himself  are  valuable  and  encouraging. 

Genoa  macaroni  proved  to  be  one  of  the  best  substitutes  for  the 
bran-cake.  Milk  need  not  be  forbidden.  Cruciferous  vegetables  afford 
many  agreeable  varieties — cabbage,  cauliflowers,  broccoli,  Brussels 
sprouts,  etc. ;  sea-kale  and  spinach  are  quite  harmless  ;  onions  are 
allowable,  and  in  most  cases  turnips.  Lettuces  agreed  when  eaten 
sparingly  with  oil  and  vinegar.  Tea  is  preferable  to  coffee,  and  with 
it  milk  may  be  taken  freely,  cream  only  in  small  quantity.  Cocoa  is 
allowable  if  prepared  from  the  "  nibs,"  not  that  which  is  sold  in  cakes 
or  powder.  Pale  French  brandy  should  be  taken,  but  only  in  measured 
quantities — say,  a  tablespoonful  with  water.  Wines  are  better  ex- 
cluded, excepting  claret,  which  is  a  most  suitable  beverage. 
*  Med.-Chir.  Trans.,  vol.  xxsviii. 
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Otlicr  hygienic  means  were  very  advantageous.  Sponging  with 
tepid  water,  followed  by  friction,  proved  highh^  beneticial ;  so  also 
sponging  with  cold  salt  water  in  saramer,  and  an  occasional  warm 
bath  in  the  winter.  Warm  clothing,  a  leather  waistcoat,  and  gutta- 
percha soles  to  the  boots  in  winter,  appear  equally  important.  Change 
of  air  and  occupation  were  so  favourable,  that  wheaten  bread  was 
substituted  for  the  bran-cake  during  the  period  of  relaxation. 

A  few  words  respecting  medicinal  treatment  will  suffice.  Free 
perspiration  alfoi'ds  some  relief  to  the  diuresis.  Besides,  therefore, 
the  sudorific  appliances  just  alluded  to,  the  salts  of  ammonia  are 
serviceable ;  the  sesquicarbonate  is  an  exception,  at  least  it  Avas  so  in 
Mr.  Camplin's  case.  Citrate  of  ammonia,  combined  with  citrate  of 
iron,  Avas  useful.  Bitters  and  alkalies  proved  very  benetiaial.  Opiates 
are  valuable  in  some  cases  as  a  temporary  means  of  checking  the 
secretion  of  urine,  and  allaying  irritability  of  the  bladder. 

Preventive  Treatment. — Such  also  are  the  preventive  measures — 
dietetic  chiefly,  hygienic  and  medicinal  subserviently — by  the  early 
and  patient  employment  of  which  diabetes  may  be  kept  in  subjection, 
and  for  an  unlimited  period.  By  their  instrumentality  Mr.  Camplin 
not  only  rescued  himself  from  a  deplorable  state  of  health,  but  was 
preserved  fi-om  the  ever-threatening  recurrence  of  this  disease  during 
a  period  of  no  less  than  fourteen  years. 

Cod-liver  oil  in  large  quantities — seven  or  eight  ounces  daily— is 
highly  recommended  by  Dr.  Bence  Jones,  in  cases  of  considerable 
emaciation.* 

Albumin  in  Urine — Treatment  of  Bright's  Disease. — The  retention 
of  urea  and  water,  in  the  blood,  with  the  discharge  of  albumin  in  the 
urine ;  and  subsequently  the  proportionate  exchange  of  water  for 
albumin  in  this  secretion,  while  the  retention  of  urea  in  the  blood 
progressively  increases  ; — these  are  the  changes  in  the  relation  of  the 
blood  and  urine,  which  are  essentially  of  thei-apentic  importance. 
]^rutriment  in  its  best  form — albumin — is  incessantly  draining  away 
from  the  blood ;  while  effete  and  noxious  matter — urea — representing 
the  decay  of  the  textures,  is  constantly  retained ;  thus  conceding 
the  powers  of  life  to  the  dominion  of  death.  Besides  the  s3'mptoms 
incident  to  this  double  process  of  destruction — by  starvation  and  blood- 
poisoning,  both  of  which  are  faithfully  represented  by  the  condition 
of  the  urine — general  dropsy  supervenes,  owing  to  the  retention  of 
the  water,  which  infiltrating  the  cellular  texture  throughout  the  body, 
presents  this  additional  symptom. 

The  curative  indications  of  treatment  are — to  reverse,  if  possible, 
the  relative  conditions  of  the  blood  and  urine,  and  thus  restore  the 
condition  of  health. 

Cupping  or  blisters  on  the  loins  will  tend  to  remove  renal  con- 
gestion ;  but  the  perilous  state  of  the  kidneys  forbids  any  direct 
attempt  to  restore  their  function.  Subsequently,  diuretics  may  be 
tolerated,  and  then  prove  serviceable.  Digitalis,  squills,  or  the  tinc- 
ture of  cantharides,  cautiously  administei'ed,  are  perhaps  the  most 
efficacious.  The  pill  originally  prescribed  by  the  late  Dr.  Baillie  is 
an  admirable  formula.  It  consists  of  powdered  digitalis,  half  a  grain, 
and  squills,  one  grain,  combined  with  three  grains  of  blue  pill  ;  to  be 
taken  two  or  three  times  a  day. 

*  "  Stomach  and  Eenal  Diseases."     Case  p.  122. 
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Palliative  treatment  "vvill  have  for  its  object  the  discharge  of  water, 
which  has  accumulated  in  the  system,  bj  other  channels  than  the 
kidneys;  i.e.  through  the  bowels  and  skin.  Hence,  hydragogue 
cathartics,  e.g.  elaterium,  croton  oil,  gamboge,  jalap  with  cream  of 
tartar ;  and  diaphoretics,  e.g.  citrate  of  ammonia,  the  compound 
powdered  ipecacuanha  (Dover's  powder),  and  hot-air  or  sweating 
baths  ;  are  singly,  conjointly,  or  in  succession,  often  remarkably  bene- 
ficial and  comforting. 

A  generous  diet,  consisting  of  an  increased  proportion  of  albu- 
minous food,  as  in  the  form  of  eggs,  is  especially  necessary  in  the 
chronic  disease,  to  replace  the  albumin  which  has  been  lost,  and  is 
still  passing  away;  with  tonics  also  to  support  the  circulation.  The 
preparations  of  bark  are  thus  effectual,  but  those  of  iron  more  so,  for 
m  no  disease,  perhaps,  are  the  red  corpuscles  of  the  blood  so  reduced. 

Preventive  Treatment  has  reference  rather  to  the  causes  of  that 
primary  alteration  of  renal  structure,  whence  the  pathology  of  the 
blood  and  urine  proceed.  Those  causes  are  preventible,  in  most  in- 
stances. Scarlatina  is  an  occasional  cause — rarely,  however,  a  pro- 
ductive one,  unless  brought  into  operation  by  cold.  After  scarlatina 
has  run  its  course,  the  residue  of  poison  remaining  in  the  blood 
appears  to  be  naturally  expelled  by  the  kidneys,  imposing  extra 
functional  duty  on  these  organs ;  yet  they  generally  fulfil  their 
appointed  task,  unless  when  thus  congested — bordering  on  inflam- 
matory excitement — exposure  of  the  body  to  cold  should  further  im- 
pose an  additional  and  intolerable  burden.  Then,  under  the  pressure 
of  extreme  congestion,  albumin  is  filtered  off,  urea  retained,  and  febrile 
dropsy  supervenes.  This  additional  strain  on  the  excretory  power  of 
the  kidneys,  and  its  results,  are  obviously  preventible.  So  also  the 
more  prevalent  intemperate  use  of  spirituous  liquors  imposes  extra 
work  on  the  kidneys  ;  but  even  this  strain  may  be  borne  for  years 
with  impunity,  although  a  hazardous  experiment.  Exposure  to  cold, 
however,  becomes  intolerable  ;  it  provokes  albuminuria. 

Such  is  the  usual  etiology  of  this  disease,  as  originally  investigated 
by  Dr.  Bright,*  and  which  the  experience  of  other  observers  has  since 
confirmed  :  "  that  intemperance  seems  its  most  usual  soiirce,  and 
exposure  to  cold  the  most  common  cause  of  its  development:"  f 

Bile  in  Urine — Treatment  of  Jaundice. — The  retention  of  bile  in 
the  blood,  and  thence  its  effect  on  the  system  at  large, — of  which  the 
escape  of  biliary  colouring  matter  in  the  urine  is  symptomatic, — is  the 
pathological  condition  of  therapeutic  importance.  But  this  again  has 
reference  to  the  structural  conditions  of  the  liver  or  adjacent  organs, 
by  which  such  retention  is  effected.  These  causative  conditions  are — 
either  mechanical,  by  obstruction,  in  the  ducts  or  externally,  to  the 
free  flow  of  bile  into  the  duodenum,  thus  permitting  the  absorption  of 
the  bile  imprisoned ;  or,  some  structural  disease  of  the  liver, — arrest 
of  secretion  being  then  the  immediate  cause  in  operation,  thus  pre- 
cluding the  elimination  of  biliary  constituents  from  the  blood. 
Without  any  structural  disease  of  the  liver  itself,  arrest  of  its  secre- 
tion may  also  be  caused  by  various  morbid  states  of  the  blood  or  of 

*  "  Reports  of  Medical  Cases  selected  with  a  view  of  illustrating  the  Symptoms 
and  Cure  of  Diseases  by  a  Eeference  to  Morbid  Anatomy,"  1827,  vol.  i.  p.  3. 

t  "Guy's   Hosp.    Eep.,"  1836,   vol.  i.     Cases  and  Obs.  illnstrative  of  Eenal 
Disease,  accompanied  with  the  secretion  of  Albuminous  Urine,  p.  339. 
YOL.  11.  3    G 
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the  nervous  system,  which,  severally,  paralyzing  the  function  of  this 
organ,  induce  jaundice. 

The  indications  of  treatment  which  may  be  gathered  from  the 
pathology  of  jaundice  are  of  different  practical  significance  and 
hopefulness.  If  the  retention  of  bile  be  due  to  some  mechanical 
obstruction  only,  that  causative  condition  may  cease  spontaneously. 
An  impacted  gall-stone  will  most  probably  pass,  in  the  course  of  time ; 
or  the  pressure,  externally,  of  any  adjacent  organ  enlarged  by  disease, 
may  itself  be  relieved  from  time  to  time.  Repeated  opiates,  or  the 
warm  bath,  will  also  tend  to  sootbe  and  relax  spasm,  in  the  one  case ; 
and  an  accidental  turn  in  the  course  of  the  disease  may  bring  relief  in 
the  othei*.  But  with  structural  disease  of  the  liver  itself,  remedial 
measures  become  necessary,  yet  the  result  is  less  hopeful.  An  appeal 
to  the  secretory  power  of  the  liver  may  have  a  satisfactory  response, 
and  thus  the  administration  of  the  cholagogue  purgatives,  large  doses 
of  blue  pill  or  taraxacum,  with  salines  to  unload  the  portal  circulation, 
may  be  advisable.  Counter-irritation  over  the  region  of  the  liver 
affords  relief  during  an  hepatic  attack;  while  the  sense  of  fulness  and 
weight  may  be  alleviated  by  the  application  of  wet  cloths,  or  a  lotion 
of  hydrochloric  acid  and  water,  in  equal  parts,  applied  for  half  an  hour 
daily,  will  equally  relieve  pain,  and  also  tend  to  promote  the  biliary 
secretion.  The  efficacy  of  this  stimulant  has,  indeed,  been  confirmed 
by  repeated  clinical  observation.  Arrest  of  secretion  by  the  influence 
of  various  blood-poisons,  or  powerful  mental  emotions,  or  the  shock  of 
bodily  injury,  affecting  the  nervous  system,  are  cases  scarcely  within 
the  reach  of  medicine.  Thus,  jaundice  arising,  occasionally,  from 
pysemic  infection  of  the  blood,  from  poisoned  wounds,  and  from 
various  fevers,  sub.sides  only  as  the  morbific  matters  in  operation  are 
eliminated  through  other  channels  of  excretion. 

Preventive  Treatment. — The  appropriate  preventive  measures  with 
regard  to  each  of  the  blood-diseases,  the  causes  and  treatment  of 
which  we  have  now  considered,  are  at  once  suggested  by  reference  to 
the  causes  themselves. 

Temperature  is  the  main  question  to  be  considered  in  reference  to 
the  prevention  of  jaundice.  Not  that  other  etiological  conditions  are 
unimportant,  but  they  are  for  the  most  part  beyond  our  control. 

A  hot  climate  predisposes  to  jaundice  by  enfeebling  the  circulation 
and  inducing  congestion  of  the  liver.  It  is  probable  also  that  dimin- 
ished oxygenation  of  the  blood,  through  habitually  breathing  a  hot 
atmosphere,  aids  this  effect  on  Europeans,  prior  to  their  acclimatiza- 
tion. Hydro-carbonaceous  matter,  ordinarily  eliminated  by  the  lungs, 
accumulates  in  the  blood,  and  the  liver  is  proportionately  overtaxed  ; 
a  burden  increased  by  indulging  in  stimulating  liquors,  especially  malt 
beverages,  which,  abounding  with  hydro-carbonaceous  matter,  fall 
heavily  on  this  organ,  and  further  tax  its  functional  power  beyond 
endurance. 

Such  being  the  predisposing  influences  of  high  temperature,  any 
change  of  temperature  approaching  to  cold  is  the  immediate  or  exciting 
cause  of  jaundice.  In  every  case.  Sir  Ranald  Martin  affirms,*  that  he 
has  seen  in  England  amongst  those  who  have  returned  from  India, 
cold  has  been  the  immediate  cause  of  this  disease.  Taking  seventj-two 

*  '•  Influence  of  Tropical  Climates  in  producing  the  Acute  Endemic  Diseases  of 
Europeans,"  2nd  edit. 
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cases  of  icterus  tjplioldes,  by  Lebert,  one-third  occurred  in  November 
and  December. 

The  preventive  measures  suggested  by  tliese  observations  are  plain. 
They  are  most  important  to  persons  about  to  visit  any  tropical  climate. 
Although  unavoidably  subjected  to  the  physiological  influences  of 
heat,  certain  precautions  are  available.  Prudent  moderation  in  the 
use  of  stimulating  beverages,  and  the  careful  regulation  of  clothing, 
should  be  rigidly  observed.  Besides  adequate  protection  against  the 
vicissitudes  of  external  temperature,  the  cautious  indulgence  of  cold 
drinks — iced  beverages — is  an  injunction  not  to  be  forgotten.  On 
returning  home,  after  residing  for  some  time  in  a  tropical  climate,  it 
is  advisable,  if  possible,  to  pass  the  ensuing  winter  in  a  more  even 
climate  than  that  of  England.  And  when  residing  again  in  this 
country,  these  precautions,  especially  with  regard  to  vicissitudes  of 
temperature,  should  still  be  observed. 

Urinary  Calculi. 

Urinary  Calculus,  or  stone,  signifies  a  concretion  of  one  or  more  of 
the  constituents  of  the  urine,  forming  a  hard  mass. 

Origin. — It  originates  from  the  precipitation  of  urinary  consti- 
tuents, as  Urinary  Deposits,  in  consequence  of  a  loss  of  solvent  capa- 
city in  the  water  of  the  urine.  This  may  arise  in  one  of  three  ways  : 
(a)  by  an  excess  of  any  substance  for  the  water  to  dissolve ;  (6)  by  a 
deficiency  of  water  as  the  solvent ;  or  (c)  by  the  presence,  or  absence, 
of  some  third  substance.  In  either  way,  different  natural  analyses  of 
the  urine  occur ;  precipitating  urinary  deposits,  and  resulting  in  the 
formation  of  urinary  calculi. 

Production. — The  deposit  may  aggregate  from  a  focus  of  its  own 
substance ;  more  frequently  it  gathers  around  a  foreign  body  as  a 
distinct  nucleus;  in  either  way  producing  a  calculus.  In  the  former 
m.ode  of  production,  aggregation  depends  on  (a.)  an  excess  of  insoluble 
constituents,  and  thence  their  immediate  precipitation,  as  in  the 
ordinary  forms  of  uric  acid,  urate,  and  oxalate  concretions  ;  or  (b) 
stagnation  of  the  urine,  from  its  retention  in  the  bladder, — in  conse- 
quence of  paralysis,  chronic  cystitis,  enlargement  of  the  prostate,  or 
stricture  of  the  urethra,  all  of  which  conditions  severally  lead  to  the 
retention  of  the  urine,  and  perhaps  affect  its  chemical  constitution, — 
as  in  the  formation  of  phosphatic  calculi.  When  a  calculus  forms 
around  a  distinct  nucleus,  this  is  some  foreign  body ;  either  a  small 
clot  of  blood  or  mucus  derived  from  the  urinary  organ  in  which  the 
calculus  originated,  or  it  may  be  some  small  foreign  body  introduced 
from  without  into  the  bladder  through  the  urethra,  or  by  wound  or 
ulceration  of  the  organ. 

The  constituents  of  a  calculus  are  held  together  by  some  kind  of 
cement,  which  is  believed  to  be  animal  matter ;  mucus,  fibrin,  or  fatty 
matter ;  or  it  is  said,  possibly  blood,  epithelium,  or  even  pus. 

The  seat  of  origin  in  the  urinary  organs  may  be  either  the  kidney 
or  the  bladder,  occasionally  in  the  urethra,  as  the  dilatation  behind  a 
stricture  ;  and  thence  a  calculus  is  designated  renal  or  vesical,  possibly 
urethral.  Usually  it  originates  in  the  kidney,  and  subsequently 
descends,  as  a  small  stone,  into  the  bladder,  where  it  increases  by 
further  concretion. 


820  SPECIAL    PATHOLOGY   AND    SUKGERY. 

Urinary  calculus  differs  in  its  physical  characters  and  chemical 
composition  ;  thus  representing  different  classes  and  species  of  Urinary 
Calculi. 

Physical  Characters. — Urinary  Calculus  varies  in  point  of  size  and 
rate  of  increase,  shape,  weight,  colour,  odour,  consistence,  structure  on 
section,  and  number.  The  size  is  extremely  variable  ;  from  that  of  a 
hemp-seed,  pea,  nut,  or  almond,  to  a  cricket-ball  and  occupying  the 
whole  cavity  of  the  thickened  bladder.  Of  such  large-sized  calculi, 
one  may  be  seen  in  the  Museum  of  the  Royal  College  of  Surgeons,  and 
another  in  the  valuable  collection  of  the  Norfolk  and  Norwich  Hos- 
pital Museum.  That  in  the  College  collection  measures  sixteen  inches 
around  its  long  axis,  and  fourteen  inches  around  its  short  axis  ;  it 
vs^eighs  forty-four  ounces.  An  unsuccessful  attempt  was  made  by 
Mr.  Cline  to  remove  it  from  Sir  Walter  Ogilvie,  who  died  on  the 
tenth  day.  A  nearly  similar  sized  stone  was  removed  by  Uytter- 
hoeven,  of  Brussels,  by  the  high  operation.  Phosphatic  calculi  usually 
attain  the  largest  size.  The  rate  of  growth  differs  considerably  ;  uric- 
acid  and  oxalate  of  lime  calculi  increasing  slowly,  while  phosphatic 
calculi  grow  rapidly.  The  shape  also  varies  remarkably,  and  princi- 
pally according  to  the  situation  and  composition  of  the  stone.  Renal 
calculus  is  irregular,  and  often  moulded  to  the  form  of  the  calices  ana 
pelvis  of  the  kidney ;  in  the  ureter,  a  stone  is  generally  cylindrical ; 
the  vesical  is  more  uniformly  of  a  flattened  ovoid  shape,  or  globular ; 
while  the  prostatic  is  pear-shaped  or  singularly  faceted.  In  relation 
to  composition;  uric-acid  and  urate  of  ammonia  calculi  are  usually 
smooth  or  slightly  granular;  the  oxalates  tuberculated  like  a  mul- 
berry,— hence  the  common  name  of  this  calculus  ;  the  phosphatic 
may  be  smooth  and  regular,  or  irregularly  contorted.  When  a  stone 
has  remained  fixed  at  the  neck  of  the  bladder,  it  often  presents  a  fur- 
rowed surface,  from  the  constant  passage  of  urine  over  it, — a  "  water- 
worn  "  appearance.  In  such  case  also,  the  stone  may  have  a  sort  of 
pear-shape  from  prolongation  into  the  prostatic  urethra.  The  weight 
depends  more  on  the  composition  than  the  size  of  the  stone  ;  the  phos- 
phatic being  very  light,  the  oxalates  \erj  heavy,  and  uric  acid  or 
urates  between  the  two.  The  average  weight  is  an  ounce ;  but 
extremes  have  been  met  with — in  a  stone  of  ten  grains  taken  from  a 
boy ;  another  of  nearly  six  ounces,  removed  by  Sir  A.  Cooper ;  and 
another  of  thirty-two  ounces,  in  the  Museum  of  Trinity  College,  Cam- 
bridge. Of  heavy  calculi  not  removed,  Deschamps  saw  one  that 
weighed  fifty-one  ounces  ;  and  Morand  one  weighing  six  pounds — the 
heaviest  on  record.  The  colour  of  a  calculus  represents  only  the 
chemical  nature  of  the  surface  or  external  crust  of  deposit ;  the  in- 
terior is  often  .very  different.  A  white  surface  signifies  a  phosphatic 
crust ;  a  cinder-grey,  that  of  urate  of  ammonia  ;  a  yellow  pale  brown, 
or  brown,  the  uric  acid ;  cinnamon-brown,  the  uric  or  xanthic  oxide  ; 
a  mahogany  brown,  brownish  or  blackish  green,  the  oxalate  of  lime  ; 
a  grey-greenish  or  slate  colour,  the  cystic  oxide.  The  odour  of  a 
recently  extracted  calculus  is  sometimes  peculiar.  Phosphatic  cal- 
culus may  be  ammoniacal,  and  oxalate  of  lime,  on  section,  is  said  to 
emit  a  faint  odour  of  semen.  An  aromatic  smell,  as  of  castor  or  musk, 
is  sometimes  perceptible.  The  consistence  varies  from  that  of  mortar 
or  sand  to  that  of  granite.  But  this  will  depend  on  the  chemical 
nature  of  the  calculus  and  on  the  intermixture  of  organic  matter,  or 
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Tnoisture  in  a  recently  extracted  stone.  Phosphatic  calculus  is  gene- 
rally soft  ;  the  uric  acid  hard  ;  and  the  oxalates  very  hard.  The  crust 
is  usually  softer  than  the  interior,  and  the  nucleus  has  the  densest 
consistence — unless  when  formed  of  organic  matter.  A  rapidly  formed 
stone  is  softer  than  one  of  slow  production.  After  removal  from  the 
bladder,  a  dried  stone  is  harder  and  lighter,  and  perhaps  rather 
smaller,  than  when  soaked  with  urine. 

Structure. — On  section,  a  calculus  generally  presents  a  nucleus,  and 
the  surrounding  concretion,  which  has  a  more  or  less  distinct  external 
crust.  The  colour  and  consistence  of  the  section  may  be  uniform, 
when  the  stone  consists  of  only  one  chemical  constituent, — forming  a 
simple  calculus ;  or  it  varies  in  appearance  at  different  depths,  when 
consisting  of  different  elements, — forming 
S:  compound   calculus    (Fig.    961).     Thus,  Pig.  961. 

from  the  deposition  of  phosphates,  around 
a  calculus  of  uric  acid  or  oxalate  of  lime, 
in  consequence  of  prolonged  cystitis,  the 
crust  thus  formed  is  soft  or  brittle,  while 
the  original  calculus  is  hard.  Hence,  the 
external  portion  of  a  calculus  may  break 
readily,  as  a  shell,  leaving  a  central  portion. 

The  disposition  of  the  concrete  matter  may  

be  continuous, — presenting  no  visible  ar- 
rangement ;  but  usually  it  is  deposited  in  concentric  layers  or  laminee, 
and  sometimes  lines  radiate  from  the  centre  to  the  circumference  of  the 
stone.  Varnishing  the  dried  surface  will  exhibit  its  appearance  most 
distinctly.  This  laminated  arrangement  corresponds  apparently  to  the 
successively  active  periods  of  urinary  deposit.  Such  is  Front's  ex- 
planation ;  and  it  would  seem,  therefore,  that  a  continuous  concretion 
must  be  due  to  an  uninterrupted  deposit.  Lamination  may  occur  in 
the  formation  of  both  a  simple  and  a  compound  calculus.  It  depends 
apparently  on  varying  states  of  the  urine.  When  some  length  of  period 
intervenes  in  the  deposition  of  matter,  the  surface  of  the  concretion 
becomes  water- worn,  and  worm-eaten ;  fresh  deposition  is  less  firmly 
adherent,  and  consequently  a  calculus  thus  constructed  is  disposed, 
when  broken,  to  split  into  its  concentric  laminae.  In  compound  cal- 
culus, the  successive  deposition  of  different  matter  may  be  in  a  regular 
alternation.  The  nucleus  is  situated  usually  in  or  near  the  centre  of 
the  calculus  ;  sometimes  it  is  very  eccentric,  as  in  some  renal  calculi. 
Occasionally,  more  than  one,  or  possibly  several  nuclei,  may  be  found, 
as  distinct  centres  of  concentric  deposition.  More  rarely,  the  nucleus 
is  loose  within  the  substance  of  the  calculus  ;  owing  apparently  to  a 
layer  of  blood  or  mucus  having  gathered  around  the  nucleus,  and  then 
the  concretion  taking  place  on  this  layer.  When  the  organic  matter 
dries  and  pulverizes,  the  nucleus  is  left  loose  in  the  stone.  Lastly, 
the  nucleus  may  have  disappeared,  leaving  a  central  cavity  ;  a  result 
probably  of  the  nucleus  itself  having  been  blood  or  mucus,  which  has 
undergone  disintegration.  When  the  nucleus  is  a  foreign  body  intro- 
duced into  the  bladder,  the  calculus,  which  is  usually  phospha'tic,  may 
have  a  very  variable  shape. 

Metamorphoses  of  Calculi. — A  calculus  is  liable  to  undergo  chano-es 
affecting  its  chemical  composition  ;  so  as  to  become  converted,  more 
or  less  entirely,  from  its  original   composition  into  another  species  of 
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calculus.  Any  such  metamorphosis  was  supposed  by  Meckel  to  take 
place,  either  from  the  centre,  or  the  surface  of  a  calculus ;  extending 
through  its  substance,  as  a  centrifugal,  or  a  centripetal  metamorphosis. 
But  more  recent  observations  by  Dr.  Ultzmann  tend  to  disprove  the 
probability  of  any  change  of  composition  commencing  in  the  central 
part  of  a  calculus.  The  metamorphosis  is  a  decomposition,  and  pro- 
duced by  the  action  of  the  urine  ;  commencing,  therefore,  on  the 
surface  of  the  calculus,  and  thence  extending  gi-adually  into  its  deeper 
substance.  Whenever  the  urine  becomes  alkaline,  the  carbonate  of 
ammonia  acts  upon  a  uric-acid  calculus,  forming  a  superficial  layer  of 
urate  of  ammonia;  this,  in  its  turn,  is  subject  to  the  solvent  action 
of  alkali,  in  excess  ;  and  thus,  at  last,  the  phosphates  take  the  place 
of  uric  acid.  Less  frequently,  an  oxalate  of  lime  calculus  passes 
through  similar  changes  of  decomposition,  and  substitution ;  but  the 
metamorphosis  is  effected  more  slowly  and  incompletely,  owing  to  the 
resistance  of  oxalate  of  lime  to  the  action  of  alkaline  solvents. 

A  calculus  may  undergo  some  such  change  of  composition,  either 
when  located  in  the  kidney,  or  in  the  bladder  ;  for  although  a  stone  in 
the  bladder  is  more  usually  affected,  the  urine  being  often  alkaline  from 
the  supervention  of  chronic  cystitis,  yet  a  renal  calculus  is  not  unfre- 
quently  found,  after  death,  to  consist  of  phosphates,  with  a  nucleus  of 
uinc  acid  as  the  primary  formation  ;  while  the  urine  had  still  exhibited 
small  concretions  of  uric  acid  occasionally. 

The  differential  physical  characters  of  the  various  species  of  Urinary 
Calculi  are  indicated  in  the  following  tabular  view,  which  presents  a 
useful  analysis  of  the  description  given  with  regard  to  the  different 
species  of  Calculi,  severally.  The  student  will  thus  learn  to  recognize 
more  clearly  the  most  essential  distinctive  appearances,  as  well  as  the 
individual  characteristics,  of  each  form  of  Calculus. 

The  number  of  calculi  varies  chiefly  according  to  the  seat  of  the 
stone.  In  the  bladder,  usually  there  is  only  one;  in  the  kidney,  two 
or  more ;  and  in  the  prostate,  several.  Vesical  calculi  are,  however, 
sometimes  numerous  ;  two  to  six  or  eight  are  not  very  uncommon, 
and  instances  are  on  record  of  117;  142  about  the  size  of  marbles, 
were  removed  by  Sir  A.  Cooper;  307,  678,  and  even  1000  have  been 
found — the  latter  number  having  been  extracted  by  Dr.  Physick  from 
an  American  judge.  This  number  is  the  largest  on  record  ;  the  stones 
varied  in  size  from  partridge-shot  to  a  bean.  From  constant  attrition 
in  the  bladder,  two  or  three  loose  calculi  become  angular  and  faceted  ; 
but  a  number  of  smaller  calculi  shaking  together  in  the  urine,  at 
length  assume  a  spheroidal  shape,  like  pebbles  in  an  eddying 
stream . 

Chemical  Composition. — In  regard  to  their  essential  constituents, 
urinary  calculi,  like  deposits,  may  be  divided  into  two  classes  ;  a  third 
class  represents  the  more  rare  forms.  (1.)  Calculi  consisting  of  uric 
acid  and  the  urate  of  amraonia ;  with  their  varieties,  the  oxalate  of 
lime,  uric  or  xanthic  oxide,  and  cystic  oxide  or  cystine.  (2.)  Phosphatic 
calculi,  in  all  their  varieties  ;  as  phosphate  of  ammonia  and  magnesia, 
phosphate  of  lime,  and  mixed  phosphates  of  lime,  magnesia,  and 
ammonia, — constituting  the  fusible  calculus.  (3.)  The  fibrinous  uro- 
stealith,  carbonate  of  lime,  and  silicious  calculi. 

Urinary  calculi  may  be  severally  distinguished  both  by  their 
physical  characters,  and  by  chemical  tests ;    sometimes  also  by  the 
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crystalline  forms  of   their   constituents,  as  shown  by  microscopical 
examination. 

Physical  properties  are  most  readily  recognized,  but  they  are  least 
definite  and  distinctive  ;  Calculi  will,  therefoi'e,  be  described  in  the 
order  of  their  chemical  relationship,  Avith  regard  to  Tests. 

(1).  Uric  or  Lithic  Acid  Calculus. — The  most  common  of  all  calculi 
is  that  consisting  of  uric  acid.  It  was  discovered  by  Scheele,  in  1776. 
Its  colour  is  generally  light  brown,  varying  howeJver  from  pale  brown 
to  dark  brown ;  and  sometimes  whitish  on  the  surface,  owing  to  its 
having  become   coated  with  amorphous   urate  of   ammonia  or  with 

phosphate        of 
Fig.  962.*  lime.  The  shape 

is  iTSually  ovoid, 
and  somewhat 
flattened  ;  the 
surface  smooth, 
or  beset  with 
nail  tubercles, 
as  to  resemble 
le  .  surface  of 
xalate  of  lime 
calculus ;  the 
size  varies  from 
that  of  a  pea  to 
that  of  a  hen's 
egg  (Fig.  962), 
or  an  orange, 
and  its  consistence  is  hard  according  to  the  purity  of  the  calculus  ; 
sometimes  emitting  a  ringing  sound  on  percussion,  and  breaking  up  into 
sharp  angular  fragments.  The  calculus,  on  section,  is  found  to  be  com- 
posed of  concentric  laminee,  and  exhibits  lines  or  fibres  radiating  from 
the  centre  to  the  circumference  of  the  stone  ;  both  these  appearances 
are  marked  in  proportion  to  the  pui'ity  of  the  calculus,  and  determine 
the  lines  of  fracture  when  the  stone  is  broken.  The  nucleus  may  be  quite 
white,  although  consisting  of  pure  uric  acid  ;  owing,  as  Dr.  Gr.  O.  Rees 
has  shown,  to  the  absence  of  colouring  matter.  The  fracture  is 
crystalline.  Tests  : — Combustible,  and  destroyed  by  heat ;  turned  red 
by  nitric  acid,  forming  a  murexide ;  soluble  in  carbonate  of  potash, 
evolving  no  ammonia. 

(2.)  Urate  of  Ammonia  Calculus. — This  is  not  a  common  form  of 
calculus,  urate  of  ammonia  being  soluble  in  warm  urine  ;  and  it  is 
generally  confined  to  children.  It  was  discovered  by  Fourcroy  and 
Vauquelin,  in  1798.  The  colour  of  this  calculus  is  that  of  clay  or 
slate,  and  pretty  characteristic,  but  less  so  when  inclining  to  red  or 
brown ;  it  has  an  ovoid  shape,  and  a  smooth  or  slightly  tuberculated 
surface,  and  is  of  small  size  ;  the  section  is  homogeneous,  seldom  pre- 
senting a  distinctly  concentric  laminated  condition.  Fracture  is  earthy 
— not  crystalline.  Tests: — Combustible,  and  destroyed  by  heat ;  turned 
red  by  nitric  acid,  forming  a  murexide  ;  soluble  in  carbonate  of  potash, 
evolving  ammonia. 

Urates  of  Soda  or  Lime  are  not  found  as  calculi ;  these  urates  are 
mixed  with  urate  of  ammonia  or  uric  acid  in  compound  calculi. 
*  Uric-acid  calculus,  natural  size.     Royal  Free  Hospital.     (Author.) 
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(3.)  TIric  or  Xanthic  Oxide. — A  very  rare  calculus,  four  specimens 
only  having  been  recorded.  It  "was  discovered  by  Dr.  Marcet  in  1815. 
The  calculus  has  a  cinnamon  colour,  a  somewhat  flattened  shape,  and 
small  size — resembling  a  flattened  pullet's  egg,  in  a  stone  examined  by 
Stromeyer  ;  its  texture  is  hard  and  laminated.  Fracture  not  crystal- 
line. Uric  oxide  bears  a  close  relation  to  uric  acid,  and  results  appa- 
rently from  an  imperfect  oxidation  of  the  chemical  material  which 
forms  uric  acid.  Tests  : — Combustible,  and  destroyed  by  heat,  but  not 
turned  red  by  nitric  acid ;  soluble  in  ammonia,  not  crystallizing  when 
evaporated ;  insoluble  in  carbonate  of  potash. 

(4.)  CysticrOxide  or  Cystine  Calculus. — This  also  is  a  rare  calculus, 
discovered  by  Wollaston  in  1810.  It  has  a  yellowish-brown  colour, 
appi-oaching  that  of  the  uric-acid  calculus,  but  after  long  exposxire,  it 
changes  to  a  peculiar  grey-gTeenish  or  slate  colour;  there  is  also  a 
characteristic  waxy,  glistening,  and  slightly  transparent  appearance. 
Rounded,  and  smooth,  or  tuberculated,  and  of  small  size,  the  consistence 
is  soft  and  pulverescent ;  a  section  exhibits  no  tendency  to  concentric 
laminae,  and  only  very  imperfect  radiation.  The  fracture  is  crystalline  ; 
powder  scraped  with  a  knife  is  perfectly  white,  whether  the  stone  be 
bi-own  or  green.  Hereditary  disposition  to  the  formation  of  this  cal- 
culus is  strongly  evinced  ;  in  twenty-two  cases,  ten  occuiTed  in  four 
families,  and  in  three  cases  the  subjects  were  brothers.  Cystic-oxide 
calciilus  difi^ers  from  all  others  chemically,  in  containing  a  large  pro- 
portion of  sulphur- — about  twenty-six  per  cent.  It  originates  in  the 
kidney,  and  not  in  the  bladder,  as  its  name  might  imply.  Tests  : — 
Combustible,  and  destroyed  by  heat,  but  not  turned  red  by  nitric  acid  ; 
soluble  in  ammonia,  crystallizing  when  evaporated  in  six-sided  plates  ; 
soluble  in  strong  caustic  potash. 

(5.)  Fibrinous  Calculus.— Described  by  Dr.  Marcet  and  Dr.  Prout, 
this  rare  calculus,  so  called,  seems  to  have  occurred  in  the  form  of  pea- 
shaped  bodies,  of  a  yellow  colour,  and  consisting  of  dried,  coagulated 
albuminous  matter.  It  can  scarcely  be  regarded  as  a  concretion  ; 
although  such  masses  have  presented  considerable  lustre  on  section, 
and  a  vitreous  fracture,  resembling  yellow  wax  in  appearance.  Tests: 
— It  may  be  distinguished  from  cystine,  by  being  soluble  with  diflB- 
culty  in  ammonia,  and  not  crystallizing  when  evaporated. 

(6.)  TJro- Stealith  Calculus. — Another  very  rare  pseudo-form  of  cal- 
culus, consisting  of  resin  or  fatty  matter.  It  was  originally  described 
by  Heller  in  1844 ;  several  small  bodies  of  this  kind  having  been 
passed  by  a  man,  aged  twenty-four,  who  suifered  from  symptoms  of 
stone.  Since  that  time,  Dr.  Moore  of  Dublin  has  examined  several 
specimens  sent  to  him  by  Dr.  Robert  Adams.  Tests :- — Soluble  in  ether 
and  caustic  potash  ;  insoluble  in  boiling  water,  and  nearly  so  in  alcohol ; 
■when  heated  and  melted,  the  odour  of  benzoin  is  emitted. 

(7.)  Blood- Calculus  consists  apparently  of  disintegrated  blood- 
coi'puscles  associated  with  phosphate  of  lime  ;  it  therefore  represents 
another  form  of  pseudo-calculus,  and  which  is  also  very  rare.  De- 
scribed by  Dr.  Alison,  and  examined  by  Dr.  Gr.  0.  Rees,  a  few  such 
calculi  were  found  in  the  pelvis  of  the  kidney  of  a  man  who  died  of 
consumption.  They  had  a  black  colour,  and  ranged  in  size  from  a 
coriander-seed  to  a  small  horse-bean  ;  they  were  friable,  and  the  frac- 
tured surface  showed  an  amorphous,  dark  rusty  appearance.  Tests 
seem  to  have  elicited  nothing  peculiar  ;  the  calculous  matter  was  partly 
combustible,  and  soluble  in  liquor  potass^. 
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(8.)  Carhonate  of  Lime  Calculus. — An  extremely  I'are  form  of  cal- 
culus, discovei'ed  by  Brugnatelli  in  1819.  Of  a  perfectly  white  or  an 
ash-colour,  spherical  or  irregular,  and.  varying  in  size  from  a  pea  to 
a  nut,  or  larger,  the  consistence  is  usually  soft  and  friable,  but  some- 
times very  hard.  Section  shows  no  concentric  laminte  or  only  an 
imperfect  lamellar  sti'ucture.  The  texture  is  amorphous.  Prostatic 
calculi  consist  almost  entirely  of  carbonate  of  lime,  as  Dr.  Thudichum 
has  demonstrated;  but  it  is  always  doubtful  whether  the  lime  or 
the  carbonic  acid  were  in  any  case  derived  from  the  urine.  Tests : 
— Not  combustible,  and  not  destroyed  by  heat ;  soluble  with  hydro- 
chloric acid,  effervesces  before  heating ;  solution  in  acid,  when  neu- 
tralized, gives  a  precipitate  with  carbonated  alkalies  and  oxalate  of 
ammonia. 

(9.)  Oxalate  of  Lime  Calculus. — This  is  the  next  most  common 
after  the  uric-acid  calculus.  It  was  discovered  by  Wollastou  in  1797, 
but  the  nature  of  oxalic-acid  deposit  was  long  afterwards  originally 
investigated  by  Dr.  Golding  Bird.  The  colour  is  rich  mahogany 
brown,  or  sometimes  blackish  green;  the  shape  spheroidal,  and  surface 
tuberculated,  angular,  or  even  spinous,  rarely  perfectly  smooth;  and 
varying  in  size  from  a  marble  to. a  horse-chestnut.     This  remarkable 

colour  and  external 
Fig.  963.*  appearance     has 

given  the  special 
name  "  raulbeny  " 
to  the oxalateof  lime 
calculus  (Fig.  963). 
Its  density  and 
Aveight  are  great  ; 
and  section  presents 
an  imperfectly  lami- 
nated structure  of 
irregular  waved 
lines,  often  resem- 
bling knotted  heart 
of  oak;  occasionally, 
a  notably  radiated 
appearance,  like  a 
series  of  minute 
needles  placed  side  by  side.  The  fracture  is  crystalline.  Dr.  Lionel 
Beale  has  specially  traced  the  formation  of  this  calculus,  from  an 
oxalate  of  lime  concretion  not  larger  than  3^^  of  an  inch  ;  and  he  finds 
that  dumb-bell  ciystals  are  first  aggregated  into  a  small  collection, 
in  the  interstices  of  which  crystalline  matter  is  deposited,  forming  a 
microscopic  calculus. 

Varieties  of  appearance  are  produced  by  the  deposition  of  crystal- 
lized oxalate  of  lime  on  the  surface  of  the  calculus;  sometimes  as  a 
coating  of  transparent  octahedrons,  or  it  may  be  opaque  ;  and  the 
calculus  looks  as  if  studded  with  pearl-spar.  The  deposition  also  of 
amorphous  matter,  as  urates  or  phosphates,  may  fill  up  the  intervals 
between  the  tubercles  or  spines,  and  give  the  whole  an  ovoid  shape. 
In  compound  calculi,  oxalate  of  lime  deposition  has  the  beautiful 
appearance  of  fortification  agate. 

*  Oxalate  of  lime  calculus,  natural  size.     Eoral  Free  Hospital.     (Author.) 
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ilarer  varieties  are  occasionally  met  -with.  The  small,  smooth, 
globular,  "  hemp-seed  "  calculus,  of  a  light-brown  colour.  Also  the 
calculus  of  a  white  or  pale  brown  colour,  and  crystalline  throughout. 
Lastly,  the  pure  white  oxalate  of  lime  calculus.  These  varieties  are 
generally  found  in  the  kidney.  Tests  : — ISTot  combustible,  and  not 
destroyed  by  heat ;  soluble  with  hydrochloric  acid,  effervesces  after 
heating ;  solution  in  acid,  when  neutralized,  gives  a  precipitate  with 
carbonated  alkalies  and  oxalate  of  ammonia. 

(10.)  Phosphate  of  Ammonia  and  Magnesia — or  Triple  Phosphate. — 
Discovered  by  Wollaston  in  1797,  this  calculus  is  not  common.  It  is 
of  a  white  or  grey  colour,  irregular  shape,  and  somewhat  spiculated ; 
may  attain  a  large  size,  and  has  a  friable  consistence ;  is  imperfectly 
laminated,  and  the  fracture  sometimes  crystalline  like  alabaster. 
Tests : — Not  combustible,  and  not  destroyed  by  heat ;  soluble  with 
hydrochloric  acid,  but  does  not  effervesce  either  before  or  after  heat- 
ing;  solution  in  acid,  with  excess  of  ammonia,  gives  a  crystalline 
precipitate. 

(11.)  Phosphate  of  Lime  Calculus — also  discovered  by  Wollaston  in 
1797 — is  rarely  found  in  the  bladder  uncombined  with  other  salts  ;  and 
phosphate  of  lime  seldom  forms  the  nucleus  of  other  calculi.  It  has 
a  pale  brown  colour ;  spheroidal  shape  and  smooth  surface  ;  is  usually 
small,  friable,  and  laminated.  This  form  of  the  calcukis  is  of  renal 
origin,  and  consists  of  the  neutral  phosphate  of  lime.  Another  form 
is  of  vesical  origin,  and  consists  of  bone-earth  phosphate ;  it  occurs  in 
the  shape  of  irregular  ruasses  resembling  mortar,  or  a  granular  semi- 
crystalline  powder,  enveloped  in  a  tenacious  mucus.  Phosphates  form 
around  other  calculi,  or  foreign  bodies ;  but  they  are  scarcely  ever 
succeeded  by  a  deposit  of  uric  acid  or  urate  of  ammonia,  or  of  oxalate 
of  lime.  Tests  : — Not  combustible,  and  not  destroyed  by  heat;  soluble 
with  hydi^ochloric  acid,  but  does  not  effervesce  either  before  or  after 
heating  ;  solution  in  acid,  with  excess  of  ammonia,  gives  an  amorphous 
precipitate. 

(12.)  Phosphate  of  Lime,  and  Phosphate  of  Magnesia  and  Ammonia 
Calculus — or  the  Mixed  Phosphates — Fusible  Calculus. — Another  dis- 
covery by  Wollaston  in  1797,  this  is  the  most  common  of  the  three 
phosphatic  calculi,  and  represents  rather  more  than  one  in  twelve  of  all 
calculi.  The  calculus  is  of  a  white,  grey,  or  dull  yellow  colour; 
generally  of  a  very  irregular  shape,  and  moulds  itself  to  the  situation 
where  found ;  sometimes  g'lobular  or  ovoid,  sometimes  in  many  pieces 
and  assuming  a  cubic  or  tetrahedral  form.  It  may  attain  a  considerable 
size,  and  has  a  very  friable  consistence  and  pulverescent  character,  or 
a  soft  consistence,  resembling  moist  chalk.  Section  shows  generally  a 
concentric  lamellar  structure,  and  sometimes  shining  crystals  of  the 
triple  phosphate  between  the  lamina,  or  a  semi-crystalline  appear- 
ance. The  relative  proportion  of  the  constituent  phosphates  varies 
exceedingly,  and  the  predominance  of  one  or  the  other  phosphate  gives 
peculiar  characters ;  an  abundance  of  triple  phosphate  presents  a 
crystalline  texture,  while  that  of  phosphate  of  lime  exhibits  an  amor- 
phous earthy  appearance.  Mixed  phosphates  are  more  commonly 
deposited  on  foreign  bodies  introduced  into  the  bladder;  encrusting 
them  with  white,  friable,  calculous  masses.  Tests  : — -Not  combustible, 
and  not  destroyed  by  heat ;  soluble  with  hydrochloric  acid,  but  does 
not   effervesce  either  before  or  after  heating  ;    solution  in  acid,  with 
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excess  of  ammonia,  gives  a  white,  partly  crystalline,  partly  amorphous 
precipitate  ;  without  addition,  easily  fusible  before  the  blowpipe. 

(13.)  Silicious  Galculus. — As  a  separate  concretion  this  calculus 
has  not  been  met  with  ;  but  silica  has  been  found  in  other  calciili  by 
Berzelius,  Vauquelin,  Foarcroy,  and  Venables.  Tests  : — Silica  is  nega- 
tive with  regard  tO  all  the  tests  for  other  concretions  ;  it  is  not  acted 
on  by  heats,  acids,  or  alkalies. 

The  relations  of  all  these  Calculi  to  Tests,  as  already  stated  with 
refereince  to  the  several  forms  of  Calculi,  and,  moreover,  the  additional 
tests  pertaining  to  each,  are  conveniently  shown  in  the  preceding 
tabular  view  of  General  and  Special  Tests  for  Urinary  Calculi ;  which 
represents  also  the  order  of  chemical  examination.  It  is  enlarged  from 
the  well-known  lectures  of  Dr.  Bence  Jones  on  Animal  Chemistry. 

Examination  of  Urinary  Calculi. — The  appliances  requisite  for  the 
examination  of  Calculi  are  few  and  simple ;  a  platinum  spoon  or  piece 
of  platinum  foil,  a  spirit-lamp,  and  sometimes  the  aid  of  a  blowpipe ; 
test-tubes  and  watch-glasses,  with  the  acids, — nitric  and  hydrochloric, 
and  the  alkalies, — carbonate  of  potash  and  oxalate  of  ammonia.  Cer- 
tain special  reagents  are  noticed  in  the  table. 

The  order  of  procedure  is,  first  to  test  a  bit  of  the  calculus  in 
powder,  by  heat,  and  thus  refer  it  to  one  of  the  two  divisions  :  calculi 
conibustible,  and  destroyed  by  heat,  leaving  only  a  very  little  residue  ; 
or  calculi  incombustible,  and  not  destroyed  by  heat,  leaving  a  con- 
siderable residue.  In  the  former  case,  the  original  powder  is  to  be 
tested  for  uric  acid,  urate  of  ammonia,  uric  oxide,  or  cystic  oxide  ;  in 
the  latter  case  it  is  to  be  tested  for  carbonate  of  lime,  oxalate  of 
lime,  ammoniaco-magnesian,  or  triple  phosphate,  phosphate  of  lime, 
or  mixed  phosphates.  Next  the  mineral  acid  test  is  to  be  applied ; 
if  a  combustible  calculus,  dilute  nitric  acid  should  be  used  ;  if  a  non- 
combustible  calculus,  dilute  hydrochloric  acid  is  preferable.  Then, 
the  alkaline  test  must  be  applied.  Lastly,  the  special  tests  may  be 
resorted  to. 

Causes  of  Urinary  Calculi.— The  urinary  production  of  calculi  has 
already  been  adverted  to.  But  certain  predisposing  causes  seem  to 
have  a  tendency  to  the  production  of  stone. 

Climate  andj  Locality  have  apparently  some  predisposing  influence. 
Calculus  is  more  common  in  temperate  than  in  warm  and  cold  regions, 
and  more  especially  in  humid  countries  of  moderate  and  changeable 
temperature,  such  aS  Holland,  France,  Germany,  and  England.  It 
occurs,  however,  very  frequently  in  Egypt,  Isle  of  France,  Russia, 
Bagdad,  and  both  the  East  and  West  Indies,  and  not  unf requently  in 
America.  Some  parts  of  the  same  country  are  certainly  more  prone 
to  calculus-production  than  other  parts ;  as  in  Moscow,  Wiirtemberg, 
and  in  certain  of  the  United  States — as  Ohio,  Kentucky,  Tennessee, 
North  Carolina,  and  Alabama ;  and,  in  this  country,  the  county  of 
Norfolk.  Bace,  it  is  said,  has  different  proclivities  ;  calculous  dis- 
orders are  more  common  among  white  than  dark  races  of  men,  yet 
stone  is  of  very  frequent  occuiTcnce  among  the  natives  of  India. 

The  relative  frequency  of  diiferent  Calculi  varies  in  diiferent 
countries.  Dr.  H.  V.  Carter's  observations,  on  the  composition  of  more 
than  a  hundred  specimens  in  the  Grant  Medical  College,  Bombay,  show 
the  relative  frequency  of  the  different  urinary  constituents,  as  form- 
ing the  nucleus  and  the  body  of  calculi,  in  India  and  in  England. 
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(1.)  That  in  Bombay,  the  proportion  of  calculi  having  oxalate  of  lime  for 
their  nucleus,  or  -wholly  composed  of  it,  is  about  twice  as  great  as  in 
England  ;  taking  for  comparison  certain  standard  collections  of  calculi 
in  this  country.  (2.)  That  the  proportion  of  calculi  having  uric  acid 
or  a  urate  for  their  nucleus  or  entire  substance,  is  considerably  less  in 
India  than  in  England  ;  in  the  former  country,  urate  of  ammonia  cal- 
culi are  somewhat  more  fx'equent  than  uric-acid  calculi,  and  conversely 
in  England.  (3.)  That  the  number  of  calculi  wholly  composed  of 
eai-thy  phosphates,  or  having  them  for  a  nucleus,  is  proportionately 
much  fewer  in  India  than  in  England,  owing  chiefly  to  the  rarity  of 
the  mixed  phosphates  in  the  former  country. 

Hereditarij  transmission  is  evinced  in  the  gouty  diathesis,  and 
thence  the  production  of  uric-acid  calculi. 

Sex  undoubtedly  aif ects  the  relative  proportion  ;  stone  is  less 
frequent  in  females  than  males,  in  the  ratio  of  I  to  20,  or  1  to  2.3. 
This  I'emarkable  disproportion  is  attributed  mainly  to  the  peculiar 
anatomical  disposition  of  the  female  urethra  ;  its  comparative  short- 
ness, larger  size,  dilatability,  and  straight  course,  all  these  circum- 
stances facilitating  the  passage  of  a  small  stone. 

Period  of  Life  or  Age. — Stone  may  occur  at  any  age,  and  according 
to  Stahl  and  Geyer,  it  occasionally  exists  as  an  intra-uterine  afFection. 
But  the  two  extremes  of  life  seem  to  be  most  subject;  stone  being  met 
with  most  frequently,  it  is  said,  in  young  and  in  old  people.  Of  5376 
cases  collected  by  Civiale,  1946  occurred  before  the  age  of  10  years, 
943  from  10  to  20,  460  from  20  to  30,  330  from  30  to  40,  391  from  40 
to  50,  513  from  50  to  60,  577  from  60  to  70, 199  from  70  to  80,  and  17 
after  80  years  of  age.  Coulsou  has  collected  3264  cases  of  lithotomy  : 
under  20  years  of  age,  the  proportion  was  71"20  per  cent. ;  between  21 
and  40  years,  12-10  per  cent.  ;  between  41  and  60,  10*87  per  cent.  ; 
and  between  61  and  80,  5'72  per  cent.  Sir  H.  Thompson's  table  com- 
prises 1827  cases  :  under  20  years  of  age,  60 '42  per  cent. ;  between  21 
and  40,  10"18  per  cent.  ;  between  41  and  60,  17'56  per  cent.  ;  and 
between  61  and  81,  11'83  per  cent.  Respecting  the  value  of  these 
statistics,  Mr.  Coulson  has  well  remarked  that  they  represent  the 
absolute  number  of  persons  affected  with  stone,  at  different  ages;  but 
not  as  relative  to  the  total  number  of  persons  living,  at  the  several 
periods  of  life.  Thus,  if  all  persons  under  20  years  were  affected  with 
a  certain  disease,  and  all  persons  over  70  years  were  affected  with  the 
same  disease,  the  liability  would  be  the  same,  although  the  absolute 
number  of  persons  attacked  would  be  very  different.  By  correcting 
this  error  between  absolute  and  relative  numbers,  the  tables  would 
show  that  children  and  young  persons  are  less  liable  to  calculous 
disorders  than  is  commonly  supposed  ;  that  from  20  years  upwards, 
the  tendency  goes  on  increasing  in  a  vei'y  remarkable  manner  to  the 
end  of  life.  Sir  H.  Thompson  thus  expresses  it :  "  that  the  propoi-tion 
of  elderly  calculous  patients  to  the  existing  population  at  their  own 
ages,  is  larger  than  the  proportion  of  children  affected  is  to  the 
number  of  existing  children." 

Habits  of  life  have  unquestionably  some  causative  tendency.  Thus, 
sedentary  habits  diminish  the  per.spiratory  secretion,  and  throw  in-. 
creased  work  on  the  kidneys;  high  living  and  especially  indulgence  in 
various  kinds  of  nitrogenized  food,  and  certain  beverages,  supply  the 
material  for  uric  acid  and  other  allied  concretions  :  while  indigestion 
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and  secondary  mal-assimilation  in  the  textures  generate  uric  acid.  All 
this  pathology  of  Urinary  Deposits  is  fully  considered  in  my  treatise 
on  "  Diseases  of  the  Bladder,"  etc.,  5th  edit.,  1884. 

Various  morbid  conditions  of  the  urinary  organs  may  induce  cal- 
culous formations ;  the  presence  of  a  foreign  body  especially,  which 
solicits  the  precipitation  and  deposition  of  the  urinaiy  constituents 
around  itself  as  a  nucleus. 

Other  accredited  causes  are  doubtful.  Thus,  the  imputed  influence 
of  certain  mineral  waters  is  fallacious,  none  of  the  forms  of  calculi  cor- 
responding to  the  salts  in  such  waters.  The  alleged  exemption  of  per- 
sons in  certain  occupations,  as  soldiers  and  sailors,  seems  very  doubtful. 

Diagnosis  of  Urinary  Calculi. — In  relation  to  treatment — whether 
medical  or  surgical,  and  especially  the  former — the  species  of  urinary 
calculus  is  a  question  of  great  importance. 

The  elements  which,  singly  or  collectively,  determine  the  diagnosis 
are — examination  of  gravel  or  small  portions  of  concretion  passed  in 
the  urine,  the  accompanying  condition  of  urine,  the  constitutional 
condition  or  diathesis,  and  the  other  predisposing  causes  already 
enumerated.  If  all  this  knowledge  should  fail  to  establish  any  posi- 
tive conclusion  as  to  the  nature  of  a  calculus,  it  may  at  least  have  a 
negative  value,  by  indicating  the  species  to  which  the  stone  is  not 
allied,  and  thus  indirectly  guide  to  an  appropriate  treatment. 

The  examination  of  gravel,  or  small  portions  of  concretion,  sup- 
plies the  most  exact  knowledge  relative  to  the  species  of  calculus, 
co-existing. 

The  condition  of  m'ine  passed  at  the  same  period  affords  the  next 
most  reliable  ground  for  diagnosis.  Urinary  reaction  and  deposits  are 
here  the  indications  to  be  observed. 

The  reaction  may  be  acid  or  alkaline ;  and  the  latter  from  fixed 
alkali,  or  from  volatile  alkali — carbonate  of  ammonia. 

(1.)  Acid  reaction  will  indicate  that  the  calciilus  is  either  uric  acid 
or  oxalate  of  lime,  or  a  combination  of  both  species  of  concretion.  A 
deposit  of  one  or  other  of  these  constituents  can  alone  determine  the 
particular  species  of  calculus.  l!^ot  unfrequently,  either  deposit  alter- 
nates with  the  other,  and  then  a  combination  of  both  may  be  inferred. 
The  presence  of  either  deposit  in  the  urine  for  any  considerable  period 
would  indicate  that  the  external  crust  of  the  stone  is  of  that  kind ; 
but  this  will  fail  to  indicate  the  composition  of  the  deeper  substance. 

Renal  calculi  contrast  with  vesical  calculi,  in  being  much  more 
simple, — consisting,  usually,  of  only  one  species  ;  while  the  vesical  are 
usually  compound, — consisting  of  two  or  more  species.  This  com- 
plexity increases  often  according  to  the  period  during  which  the 
calculus  has  remained  in  the  bladder.  Consequently,  if  the  calculus 
originated  in  the  kidney,  but  has  descended  into  the  bladder  at  a 
recent  date,  it  will  proloably  be  simple ;  and  while  an  acid  reaction 
might  indicate  either  uric  acid  or  oxalate  of  lime,  the  deposit  will 
probably  determine  which  species  constitutes,  in  this  case,  the  entire 
calculus. 

The  relatively  greater  freqitency  of  uric-acid  compared  with  oxalate 
of  lime  calculus,  is  a  consideration  which  will  aid  and  corroborate  an 
otherwise  doubtful  diagnosis  ;  but  such  evidence  is  of  much  less  value 
than  that  supplied  by  examination  of  the  urine. 

Constitutional  predisposition  is  a  more  important  element  in  our 
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calculation  of  probability.  Thus,  the  gouty  diathesis  will  more  pro- 
bably be  associated  with  uric-acid  than  with  oxalate  of  lime  calculus. 
(2.)  Alkaline  urine  has  a  widely  different  significance,  according 
to  the  nature  of  the  alkali.  Fixed  alkali  is  associated  with  phosphate  of 
lime,  or  with  carbonate  of  lime.  Both  these  species  of  calculi  are  rare, 
and  the  latter  extremely  so.  Volatile  alkali — carbonate  of  ammonia,  is 
always  associated  with  a  calculus — when  present — the  crust,  at  least, 
of  which  consists  of  phosphate  of  ammonia  and  magnesia,  with  phos- 
phate of  lime,  forming  the  mixed  phosphates  or  fusible  calculus.  But 
the  composition  of  the  nucleus  and  body  of  the  calculus  is  not  indi- 
cated, and  the  thickness  of  the  crust  will  depend  on  the  greater  or 
less  degree  of  amtnoniacal  reaction  and  odour  ;  this,  again,  will  be 
influenced  by  the  quantity  of  muco-purulent  secretion,  as  estimated  by 
its  discharge  in  the  urine  ;  and  the  duration  of  this  twofold  conditioa 
of  urine  will,  of  course,  affect  the  resulting  proportion  of  the  en- 
crustiijg  deposit.  At  length,  however,  portions  of  phosphatic  concre- 
tion may  be  passed  with  the  urine.  It  is  necessary  to  observe  that 
the  urine  is  ammoniacal  when  passed,  and  not  as  the  result  of  decom- 
position, subsequently. 

Treatment. 

Urinary  calculi  may  be  subjected  to  two  kinds  of  treatment — 
medical  and  surgical. 

Medical  treatment  has  two  objects  in  view  :  the  prevention  of  the 
formation  of  a  calculus,  when  the  causative  conditions  predisposing 
thereto  exist ;  the  removal  of  a  calculus  by  solution,  and  the  expulsion 
of  its  constituents  through  the  urethra,  or  the  solvent  treatment. 

Surgical  treatment  is  restricted  to  the  accomplishment  of  the  latter 
object — the  removal  of  calculus,  and  by  means  of  certain  operative 
and  mechanical  procedures  :  lithotrity,  the  removal  of  a  stone  mechani- 
cally, by  crushing  it  in  the  bladder  with  instruments,  and  extraction  or 
expulsion  piecemeal  of  the  debris  through  the  urethra,  or  perhaps  by 
simple  dilatation  of  the  urethra  without  any  cutting  operation  ;  litho- 
tomy, or  the  extraction  of  stone  by  a  cutting  operation. 

The  two  kinds  of  treatment  are  here  stated  in  the  order  of  their 
relative  desirability,  but  their  practicability  is  nearly  the  reverse,  sur- 
gical treatment  being  generally  far  more  effectually  curative. 

Preventive  Treatment. — The  prevention  of  calculous  concretion  pre- 
supposes the  recognition  of  any  such  signs  as  may  indicate  a  predis- 
position thereto,  and  in  due  time  to  anticipate  this  result.  An  habitual 
and  persistent  deposit  in  the  urine  of  some  one  or  more  of  the  consti- 
tuents of  a  calculus,  is  the  surest  indication  of  the  probable  issue. 
Thus,  persistent  deposits  of  uric  acid,  urates,  oxalates  of  lime,  earthy 
phosphates,  or  cystine,  as  the  constituents,  severally,  of  the  more 
common  species  of  urinary  calculi,  are  premonitory  of  their  formation  ; 
but  only  under  certain  circumstances  of  urinary  deposit.  The  sig- 
nificant conditions  are  when  the  deposit,  as  of  uric  acid  or  oxalate  of 
lime,  is  found  in  the  urine  immediately  after  micturition,  or  is  de- 
posited before  it  has  cooled.  Either  appearance  would  indicate  that 
the  constituent  of  one  or  the  other  concretion  is  secreted  with  the 
urine.  Whereas,  the  same  appearance  taking  place  at  a  subsequent 
period,  when  the  urine  has  stood  for  a  few  hours,  might  be  the  result 
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of  after-changes.  An  ammoniacal  condition  of  urine,  in  connection 
with  cystitis,  has  always  a  tendency  to  concretion  of  the  earthy  phos- 
phates deposited.  The  liability  to  calculous  formation  will  be  obvious 
whenever  any  portion  of  concretion  has  passed  with  the  urine,  or  the 
patient  has  undergone  an  operation — lithotrity  or  lithotomy — for  the 
removal  of  stone  from  the  bladder. 

Preventive  treatment  may  be  general,  as  relating  to  all  calculi,  or 
special,  as  relating  to  the  different  species  of  stone.  Tbe  general  indi- 
cations are  to  prevent  any  concentration  of  urine,  and  its  prolonged 
retention  in  the  bladder.  Either  or  both  conditions  would  obviously 
have  a  direct  causative  tendency  to  the  formation  of  calculous  concre- 
tion. Concentration  of  the  urine  occurs  mostly  after  fasting,  some 
hours  previous  to  the  next  meal,  and  during  sleep  ;  in  the  latter  phy- 
siological state  of  the  system  also,  the  urine  is  not  only  scanty,  but 
retained  in  the  bladder  for  a  longer  period  than  in  the  daytime.  And 
during  fasting  or  sleep — states  of  the  system  more  or  less  remote  from 
the  process  of  digestion — the  urine  becomes  highly  acid  ;  but  again 
more  nearly  alkaline  after  a  meal,  when  a  flow  of  the  acid  gastric  juice 
into  the  stonaach  reduces  the  acidity  of  the  blood.  The  recumbent 
posture,  during  sleep,  was  conceived  by  Dr.  Prout  to  favour  the  accu- 
mulation of  urine  in  the  pelvis  of  the  kidney,  and  thus  possibly  induce 
the  formation  of  renal  calculus. 

To  meet  all  these  contingencies,  an  increased  quantity  of  water  or 
other  aqueous  fluid  should  be  drank,  especially  after  an  interval  since 
food  was  taken,  or  at  bedtime.  The  intervals  between  meals,  more- 
over, should  not  be  protracted,  nor  sleep  in  bed  unnecessarily  pro- 
longed. Thus,  a  tumbler  of  water  may  be  taken  once  or  twice  daily  ; 
particularly  before  a  late  dinner,  and  on  going  to  bed ;  while  instead, 
perhaps,  of  only  two  meals  a  day — breakfast  and  dinner — luncheon 
should  also  be  taken,  at  nearly  equal  intervals,  and  early  rising  should 
be  enjoined.  The  latter  pi^ecaution  will  be  of  less  consequence  if  the 
individual  be  accustomed  to  wake  once  or  twice  in  the  night,  when 
the  bladder  can  be  relieved  of  its  contents. 

Special  Preventive  Measures. — Predisposition  to  the  formation  of 
uric-acid  calculus  may  be  controlled  by  the  medicinal  and  dietetic 
measures  already  noticed  in  relation  to  the  precipitation  of  this  acid 
as  a  urinary  deposit.  Alkalies,  such  as  the  bicarbonate,  acetate,  or 
citrate  of  potash,  in  drachm  doses  to  a  tumbler  of  water,  as  a  diluent, 
should  be  taken  morning  and  evening.  Vichy  water  or  lithia  water 
may  be  drank  in  preference.  A  reduced  proportion  of  animal  or 
azotized  food,  and  more  active  exercise  to  carry  off  any  excess,  wall  also 
have  a  preventive  tendency.  Pree  perspiration,  to  eliminate  the  acids 
of  the  sweat,  the  retention  of  which  would  precipitate  uric  acid  in  the 
urine,  is  scarcely  less  important.  Hence,  warm  clothing,  warm  bath- 
ing, friction  of  the  skin  by  the  daily  morning  use  of  Turkish  towels  or 
horse-hair  gloves  and  belt,  are  naost  efficacious. 

Predisposition  to  oxalate  of  lime  concretion  may  probably  be  kept 
in  subjection  by  the  observance  of  similar  precautions.  Aqueous 
drinks,  to  prevent  any  supersaturated  solution  of  the  oxalate ;  and  the 
avoidance  of  those  articles  of  diet  which  contain,  or  perhaps  generate, 
oxalic  acid— as  rhubarb,  sorrel,  onions,  tomato,  and  sugar,  or  sugar- 
forming  food.  Animal  food,  with  brandy-and- water  instead  of  beer 
or  wine,  forms  a  suitable  diet ;  but  no  .hard  water  should  be  drank — it 
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should  be  distilled,  to  deprive  it  of  lime.  Otherwise,  the  lime  com- 
bining with  oxalic  acid  would  induce  the  urinary  concretion.  Medi- 
cinal preventive  measures  may  be  either  acids  or  alkalies.  The 
mineral  acids,  particularly  hydrochloric  and  nitro-muriatic  acids,  were 
strongly  recommended  by  Dr.  Prout.  On  the  other  hand,  alkalies 
might  prove  serviceable,  if  uric  acid  by  conversion  be  the  source  of  the 
oxalic  acid.  Both  acids  and  alkalies  may  be  administered  alternately, 
to  combat  any  tendency  to  an  association  of  the  two  species  of  calcu- 
lous concretion. 

The  prevention  of  pliosphatic  concretions  relates  especially  to  the 
earthy  phosphates — the  more  common  constituents  of  such  calculi. 
The  phosphates  of  lime  and  magnesia  are  deposited  in  connection  with 
an  ammoniacal  alkaline  state  of  the  urine,  as  depending  on  muco- 
purulent cystitis.  Concretion  is  apt  to  form  around  some  portion  of 
pus  or  mucus,  or  a  fragment  of  any  stone  left  in  the  bladder  after 
lithotrity  or  lithotomy.  Hence  the  corrective  use  of  acids  is  indicated, 
and  particularly  by  injection  into  the  bladder,  as  in  the  treatment  of 
chronic  cystitis. 

No  special  preventive  treatment  is  required  for  cystine  concretion, 
Avhich  is  comparatively  rare,  and  any  tendency  to  which  will  be 
counteracted  by  the  measures  appropriate  for  uric-acid  calculus. 

Solvent  Treatment. — The  removal  of  a  calculus  by  solution  is  a 
mode  of  cure,  which  has  been  attempted  by  either  of  two  kinds  of 
agents  :  by  chemical  solvent  agents, — lithontriptics  administered  by 
the  mouth,  or  by  injection  into  the  bladder  ;  by  electrolysis, — the 
transmission  of  an  electric  or  galvanic  current,  for  the  dissolution  of 
stone  in  the  bladder. 

(a.)  Chemical  solvent  agents  comprise  alkalies  and  acids.  The 
former  class  of  remedies  may  be  employed  for  the  removal  of  calculi 
which  are  soluble  in  alkalies,  i.e.  uric  acid,  urates,  and  cystine  ;  the 
latter  class,  for  those  calculi  which  are  soluble  in  acids,  i.e.  oxalate  of 
lime  and  phosphatic  concretions.  The  mode  of  administration  of  either 
class  of  those  remedies  might  be  by  the  mouth,  or  by  injection  into 
the  bladder.  Practically,  however,  the  chemical  solubility  of  urinary 
calculi,  and  the  mode  of  attacking  them,  seems  to  amount  to  this :  that 
uric-acid  calculi  only,  and  allied  concretions,  are  soluble  by  alkalies, 
and  as  administered  by  the  mouth ;  phosphatic  calculi  only  by  acids, 
and  by  injection  of  the  acid  solution.  Oxalate  of  lime  calculi  cannot 
be  dissolved  by  any  known  solvent  agent  or  method  of  administration 
It  would  appear  also  from  Dr.  W.  Roberts's  original  series  of 
experiments  and  clinical  observations,*  that  renal  calculi  are  more 
generally  amenable  to  solvent  treatment  than  vesical  calculi  ;  of  course, 
necessarily,  by  the  internal  method,  or  passage  of  the  remedy  through 
the  kidneys. 

The  internal  method  is  applicable  for  the  solution  of  vesical  calculi, 
according  to  the  observations  referred  to,  only  in  a  case  of  uric-acid 
calculus,  where  the  stone  is  not  large,  and  the  urine  is  acid. 

Two  rules  should  be  observed  in  applying  this  solvent  treatment ; 
namely,  to  keep  the  urine  continuously  alkaline,  and  to  maintain  this 
state  to  a  certain  degree.  A  solution  of  bicarbonate  of  potash,  less  in 
strength  than  three  grains  to  the  pint  of  water,  will  have  scarcely  any 
greater  effect  than  simple  water. 

*  Med. -Chir.-  Trans.,  vol.  xlviii. 
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The  acetate  and  citrate  of  potasli  are  the  best  salts  for  administra- 
tion. Of  the  former,  the  dose  for  an  adalt  should  be  from  forty  to 
sixty  grains,  in  three  or  four  ounces  of  water ;  for  children,  from 
twenty  to  thirty  grains.  The  citrate  is  best  prepared  pure  and  of 
uniform  strength  from  the  crystallized  bicarbonate  of  potash  by  the 
crystallized  citric  acid.  Thus,  the  following  prescription,  recom- 
mended by  Dr.  Roberts,  yields  a  solution  containing  one  drachm  of 
the  citrate  in  each  fluid  ounce  r—Potas?.  bicarb.,  5^i.l- !  ^^i^-  citric, 
5viij.,  gr.  xxiv.  ;  aqute,  ad  Jxij.  The  dose  for  an  adult  is  six  to  eight 
drachms,  mixed  with  three  or  four  ounces  of  water ;  for  childi'en,  three 
to  six  drachms,  diluted  in  the  same  proportion. 

To  fulfil  both  the  rules  laid  down,  the  dose  must  be  repeated  at 
intervals  of  not  less  than  every  three  hours  during  the  day,  taking  a 
dose  the  last  thing  before  going  to  bed,  and  another,  if  the  patient  be 
awake,  in  the  night. 

In  conducting  this  treatment,  the  freshly  voided  urine  should  be 
frequently  examined.  If,  at  any  time,  it  becomes  ammoniacal,  as 
denoted  by  the  odour  and  muco-purulent  deposit,  the  solvent  treat- 
ment must  be  suspended.  So  long  as  the  urine  remains  free  from 
ammoniacal  taint  when  passed,  there  will  be  no  risk  of  any  deposition 
of  the  mixed  phosphates  encrusting  the  stone. 

Injection. — The  other  method  of  applying  solvent  agents  is  restricted 
chiefly  to  calculi  which  are  soluble  in  acids — phosphatic  calculi. 
Alkalies,  administered  by  injection,  have  very  little  effect  on  uric-acid 
calculi ;  and  acids  pass  through  the  kidneys  only  in  very  small  pro- 
portions. 

The  injection  method  of  treatment  is,  however,  somewhat  in  this 
dilemma,  that  the  solution,  if  strong  enough  to  have  any  useful  effect, 
may  endanger  the  coats  of  the  bladder ;  and  if  sufficiently  diluted  to 
avoid  this  danger,  any  solvent  action  on  the  stone  is  very  uncertain. 

A  weak  solution  of  nitric  acid — two  or  two  and  a  half  minims  of 
the  strong  acid  to  the  ounce  of  distilled  water — was  used  by  Sir  B. 
Brodie,  for  the  solution  of  phosphatic  calculi  by  injection ;  and  with 
the  result  of  greatly  reducing  the  size  of  the  stone,  or  even  at  length 
accomplishing  its  entire  dissolution.  A  weak  solution  of  acetate  of 
lead — one  grain  to  the  ounce — with  a  mere  trace  of  free  acid,  was  the 
preparation  and  strength  employed  by  Dr.  Hoskins. 

After  lithotrity,  injection  may  be  used,  as  a  solvent  method  of 
treatment  adjunctive  to,  or  as  a  substitute  for,  the  operations  of  crush- 
ing fragments.  The  comparative  merits  of  these  two  modes  of  pro- 
cedure— the  chemical  solution,  or  mechanical  crushing  of  stone  in  the 
bladder — must  be  determined  by  their  relative  speed  and  safety  in 
effecting  a  cure.  Good  results  have  been  obtained  ;  notably  in  a  case 
by  Mr.  Southam,  of  Manchester.  After  repeated  lithotrity,  fresh 
phosphatic  concretions  continued  to  form  in  the  bladder  as  fast  as  the 
old  ones  were  crushed,  so  that  the  bladder  could  not  be  cleared.  The 
mechanical  operation  having  thus  failed,  an  injection,  containing  two 
drachms  of  dilute  nitric  acid  to  a  pint  of  water,  was  resorted  to  every 
day,  or  every  second  day.  In  the  course  of  a  short  time,  the  old  frag- 
ments were  entirely  dissolved,  and  the  formation  of  new  concretions 
prevented. 

Injection  may  be  performed  through  a  double-current  catheter, 
whereby  a  continuous  stream  of  the  solvent  is  made  to  act  upon  the  stone. 
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(6.)  Electrolysis,  or  the  dissolution  of  stone  in  the  bladder  by  the 
transmission  of  an  electric  or  galvanic  current,  has  had  its  advocates. 
Sir  W.  B.  O'Shaughnessj,  Dr.  Bence  Jones,  Dr.  L.  Melicher,  and 
Gruithuisen,  have  severally  attempted  this  method  of  treatment;  but 
it  is  now  abandoned. 

It  will  be  seen  that  the  foregoing  methods  of  treating  urinary 
calculi  apply  only  to  exceptional  cases, — having  regard  to  the  com- 
position of  the  calculas ;  and  as  solvent  treatment,  or  electrolysis, 
can  only  prove  curative  when  the  stone  is  of  small  size,  lithotrity 
would  be  a  more  simple,  speedy,  and  certain  method  of  cure. 


CHAPTER  LXIIL 

SURGICAL   ANATOMY   OF    THE    BLADDER,    PROSTATE    GLAND,    AND    URETHRA. 

The  Bladder,  Prostate  Gland,  and  Urethra  are  so  often  the  scene  of 
various  operative  procedures,  that  a  Sui'gical  view  of  the  Anatomy 
of  these  Organs — as  to  their  structure,  position,  and  relative  con- 
nections— will  advantageously  lead  the  Student  to  a  clearer  and  more 
correct  apprehension  of  the  various  methods  employed  in  the  ex- 
amination, and  the  operative  treatment  of  their  injuries  and  diseases. 
To  the  Practitioner  also,  such  an  introduction  to  this  subject  may 
prove  serviceable  for  reference  to  that  exact  anatomical  knowledge, 
which  he  must  carry  with  him  in  the  practice  of  this  department  of 
Surgery. 

Urinary  Bladder. — Structure. — The  bladder  is  a  musculo-mem- 
branous  bag  or  sac,  and  is  richly  endowed  with  blood-vessels,  lymphatics, 
and  nerves — sympathetic  and  spinal.  Situated  in  the  peHdc  cavity,  but 
during  childhood  partly  in  the  abdomen,  this  organ  is  placed  behind 
the  pubes  and  triangular  ligament,  in  front  of  the  rectum  or  of  the 
uterus  and  vagina,  which  in  the  female  separate  the  bladder  from 
the  bowel.  This  hollow  organ  communicates  with  the  ureters  and 
the  urethra,  its  physiological  function  being  that  of  a  reservoir  for  the 
urine,  which,  as  secreted  by  the  kidneys,  is  received  through  the  ui'eters 
and  retained,  until  from  time  to  time  convenience  may  permit  of  the 
voluntary  discharge  of  that  fluid  through  the  urethral  canal. 

I  proceed  to  a  more  detailed  description  of  the  bladder  and  its 
relations,  as  thus  defined.  The  structure  of  this  organ  elucidates  the 
different  functional  disorders  to  which  it  is  so  often  liable ;  e.g., 
irritability,  with  frequent  and  painfully  urgent  micturition,  neuralgia, 
paralysis,  etc. 

The  bladder  may  be  regarded  as  essentially  a  hollow  expansion  of 
mucous  mevibrane  continuous  with  that  of  the  ureters  behind  and  the 
urethra  in  front ;  the  external  surface  of  this  sac  is  overlaid  with 
bands  of  muscular  fibres,  the  unstripped  and  involuntary  variety,  dis- 
posed in  figure-of-eight  spiral  loops,  vertically,  obliquely,  and  hori- 
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zontally  ;  *  springing,  for  the  most  part,  from  tlie  neck  of  the  bladder — 
to  be  presently  noticed — these  muscular  bands  are  then  entwined  over 
and  around  the  organ,  leaving  intervals  of  mucous  membrane  un- 
covered ;  a  layer  of  cellular  tissue  intervenes  between  the  two,  this 
submucous  texture  containing  an  abundance  of  the  finely  coiled  fibres 
of  elastic  tissue.  The  muscular  arrangement  forms  the  "  detrusor 
urinffi  "  muscle,  and  a  marked  band  around  tbe  neck  of  the  bladder  is 

Fig.  964.t 


named  "  sphincter  vesicae."    The  action  of  these  muscles  is  involuntary 
in  retaining  the  urine  ;  but  in  the  function  of  micturition,  the  sphincter 

*  Original  Dissections  by  J.  Bell  Pettigrew,  Museum  Roy.  Coll.  of  Surgeons, 
Eng.,  and  same  authority,  "  On  the  Muscular  Arrangement  of  the  Bladder  and 
Urethra,"  etc.,  Fhil.  Trans.,  1867. 

t  Side  view  of  Pelvis,  in  Female  ;  showing  (hypogastric)  internal  iliac  artery. — 
v,  bladder  ;  tr,  uterus  ;  o,  ovary ;  t,  trumpet-shaped  end  of  fallopian  tube ;  K,  rectum  ; 
1,  round  ligament  of  uterus.  1.  Abdominal  aorta.  2.  Trunk  of  inferior  mesenteric 
artery.  3,  3.  Common  iliac  artery.  4.  Middle  sacral  artery.  5.  Internal  iliac 
artery,  6.  Umbilical  artery,  or  obliterated  hypogastric.  7.  Vesical  arteries  coming 
off  from  the  obliterated  hypogastric  artery.  8.  Obturator  artery.  9.  Middle  hsemor- 
rhoidal  artery.  10.  Uterine  artery.  11.  Vaginal  artery.  12.  Ilio-lumbar  artery. 
13.  Lateral  sacral  artery.  14.  Gluteal  artery.  15.  Sciatic  artery.  16.  Internal 
pudic  artery.  17.  External  iliac  artery.  18.  Circumflex  iliac  artery.  19.  Epigas- 
tric artery.  20.  Pubic  branch  of  the  epigastric.  21.  Anastomotic  branch  of  the 
pubic  and  obturator.     (From  A.  Jamain.) 
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of  the  bladder  is  voluntarily  relaxed,  the  detrusor  then  expelling  the 
urine,  aided  by  compressive  action  of  the  abdominal  muscles — as  a 
voluntary  effort.  Blood-vessels  are  plentifully  supplied  to  the  bladder, 
and  have  the  following-  distribution  : — The  internal  iliac  artery,  from 
its  anterior  division,  gives  off  the  superior  and  inferior  vesical  branches 
(Fig.  964),  and  in  the  female  the  uterine  arteries  also,  all  of  which 
ramify  and  terminate  in  the  cellular  texture  and  mucous  membrane ; 
the  veins  form  lai-ge  plexuses,  situated  chiefly  at  the  neck,  sides,  and 
base  of  the  bladder,  and,  terminating  in  the  internal  iliac  veins,  are 
accompanied  in  their  course  by  lymphatic  vessels,  which  enter  lymphatic 
glands  around  the  internal  iliac  artery,  and  thence  proceed  upwards 
to  the  lumbar  glands.    Nerves  are  supplied  in  equal  abundance.    They 

proceed     partly    from    the 
Fig.  965.*  fourth  nerve,  or  sometimes 

the  third  nerve  of  the  sacral 
plexus, — itself  derived  from 
the  spinal  cord,  and  these 
spinal  nerves  are  disti-i- 
buted  to  the  base  and  neck 
of  the  bladder ;  but  the 
hypogastric  plexus  from  the 
great  sympathetic  cords 
(Fig.  965) — a  plexus  situ- 
ated between  the  common 
iliac  arteries— supplies  two 
large  prolongations  which 
descend  into  the  pelvis,  one 
on  either  side,  to  form  two 
lateral  pelvic  plexuses, 
"which  communicate  with  a 
few  offsets  from  the  first  or 
two  first  ganglia  in  the 
sacral  cord  of  the  sympa- 
thetic ;  and  these  pelvic 
plexuses,  expanding  over 
the  sides  of  the  bladder  and 
rectum,  or  vagina,  are  dis- 
tributed to  the  upper  por- 
tion and  remaining  part  of  the  organ,  not  supplied  from  the  sacral 
plexus.  Both  sets  of  nerves — spinal  and  sympathetic — communicate 
in  the  pelvic  plexuses ;  and  the  sacral  nerves,  third  and  fourth,  on 
either  side,  contribute  branches  thereto,  aided  by  a  filament  or  two 
from  the  second  sacral  nerve.  Many  ganglia  are  interspersed  in  each 
plexus,  thus  constituted,  particularly  at  the  junctions  of  the  spinal 
and  sympathetic  nerves.  The  filaments  from  either  plexus  pass  along 
and  accompany  the  branches  of  the  internal  iliac  artery,  given  off 

*  Side  view  of  Pelvis,  in  Female ;  showing  hypogastric  plexus  of  nerves. — 
A,  Titerns  enlarged  by  gestation  ;  B,  vagina ;  c,  bladder ;  D,  rectum ;  a,  sacral 
plexus.  1.  Nerve  from  renal  plexus  to  ovary  and  uterus.  2.  Splanchnic  nerve — 
left.  3.  Splanchnic  nerve — right.  4.  Plexus  formed  by  these  nerves.  5.  Sacral 
ganglion.  6.  Great  sympathetic  nerve.  7.  Uterine  ner\-es.  8.  Yesico-uterine 
branch  from  sacral  plexus.  9.  Anastomosis  of  sacral  plexus  with  hypogastric  plexus. 
10.  Fourth  sacral  nerve,  giving  branches  to  hypogastric  plexus  and  to  pelvic 
viscera.      (From  A.  Jamain.) 
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to  the  bladder,  as  already  mentioned.  The  muscular  hands,  blood- 
vessels, lymphatics,  nerves,  and  cellular  texture,  together  form  a  second 
coat,  overlying  the  "  mucous  coat;  "  while,  externally,  this  "  muscular 
coat  "  is  partially  invested  with  the  peritoneum,  forming'  the  "  peri- 
toneal or  serous  coat,"  which,  however,  extends  over  only  the  posterior 
half  of  the  bladder,  being  reflected  so  as  to  leave  the  anterior  half  of 
the  organ  uncovered,  or  free  of  this  investment. 

Ligamentous  Connections. — The  peritoneum  covering  the  front  of 
the  rectum — or  uterus,  in  the  female — is  reflected  backwards  over  the 
posterior  part  of  the  under  surface  or  base  of  the  bladder,  forming 
the  recto-vesical  pouch  or  cul-de-sac,  in  that  situation  ;  thence  curving 
upwards  and  forwards  over  the  posterior  surface  and  adjoining  part  of 
each  side  of  the  bladder  to  g*ain  the  summit,  it  is  again  reflected  to 
either  side  of  the  pelvis ;  and  lastly,  from  opposite  the  back  of  the 
pubes  to  the  wall  of  the  abdomen.  These  peritoneal  reflexions  are 
named  false  ligavtents  of  the  bladder,  and  are  five  in  number.  The 
portions  of  peritoneum  extending  from  the  back  of  the  pelvis  to  the 
bladder,  and  which  bound  the  recto-vesical  pouch,  form  two  posterior 
false  ligaments  ;  the  lateral  reflexions,  extending  from  the  sides  of 
the  bladder,  to  the  pelvis,  form  two  lateral  false  ligaments  ;  and  the 
superior  reflexion  gives  rise  to  the  superior  or  suspensory  false  liga- 
m.ent.  But  all  these  so-called  ligaments  represent  one  continued 
reflexion  of  the  peritoneum,  as  conducted  apparently  by  the  course  of 
the  internal  iliac  arteries,  and  their  continuation,  the  obliterated  hypo- 
gastric arteries  in  the  adult.  Guided  by  these  vessels,  and,  it  may  be 
said,  by  the  ureters,  the  peritoneum  passes  forward  along  the  sides 
of  the  middle  portion  of  the  rectum  to  the  under  surface  of  the 
bladder,  thence  up  its  sides  to  the  summit,  and  so  to  the  abdominal 
wall.  In  the  latter  situation,  the  obliterated  urachus,  a  fibro-cellular 
cord,  passes  from  the  top  of  the  bladder,  in  the  interval  between  the 
two  hypogastrics ;  and  with  them  reflecting  the  peritoneum  upwards, 
these  three  cords  ascend  along  the  linea  alba  to  the  umbilicus.  The 
line  of  peritoneal  reflexion  derives  practical  importance  from  its  re- 
lation to  intra-peritoneal  extravasation  of  urine  in  rupture  or  laceration 
of  the  bladder;  and  the  supra- pubic  reflexion  is  significant  with  regard 
to  puncture  of  the  bladder  in  that  situation,  and  also  as  relating  to 
supra-pubic  lithotomy. 

The  true  ligaments  of  the  bladder  are  prostatic  portions  of  the 
recto-vesical  fascia,  on  either  side  of  the  pelvis ;  four  such  portions 
of  this  fascia,  or  ligaments,  being'  recognized:  two  anterior,  in  front 
of  the  prostate,  and  two  lateral,  at  the  sides  of  that  body.  Their 
derivation  from  the  recto-vesical  fascia,  and  their  attachments  as 
ligaments  of  the  bladder,  may  be  traced  from  the  pelvic  fascia.  This 
fascia  descends  from  the  brim  of  the  pelvis,  and  covering  the  upper 
part  of  the  obturator  internus  muscle,  as  far  as  a  white  line  extending 
between  the  body  of  the  pubes  and  the  spine  of  the  ischium — the 
fascial  organ  of  the  levator  ani  miiscle — the  fascia  there  splits  into 
two  layers.  One  layer,  being  continued  downwards  over  the  lower 
part  of  the  obturator  muscle,  is  thence  named  the  obturator  fascia  ; 
the  other  layer,  inclining  inwards  and  downwards  from  the  white  line 
passes  as  a  broad  expansion,  over  the  upper  surface  of  the  levator  ani 
muscle,  to  the  side  of  the  rectum,  bladder,  and  prostate,  thus  acquiring 
the  name  of  the  recto-vesical  fascia.     This  visceral  layer  of  the  pelvic 
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fascia  assumes  ligamentous  connections  in  the  middle  line.  Attachied 
to  the  back  of  the  body  of  the  pubes,  just  internal  to  the  pubic  organ 
of  the  levator  ani  muscle,  the  fascia,  on  either  side  of  the  pelvis,  passes 
backwards,  in  front  of  the  prostate,  to  the  neck  and  adjoining  part 
of  the  bladder,  in  the  shape  of  two  roundish,  strong  white  bands,  a 
right  and  a  left,  forming  two  anterior  true  ligaments ;  while  another 
portion  of  the  fascia,  broader  and  thinner,  passing-  back  on  the  side 
of  the  prostate,  to  the  neck  and  side  of  the  bladder,  forms  two  lateral 
true  ligaments.  The  anterior  true  ligaments,  therefore,  are  better 
defined ;  and  between  the  two  is  a  cellular  interval,  in  which  lies  the 
dorsal  vein  of  the  penis,  or  clitoris  in  the  female.  These  bands  of 
the  fascia  cover  in  the  anterior  fibres  of  the  levator  ani — the  levatores 
prostatge — which  are  spread  over  the  prostate,  here  closing  the  outlet  of 
the  pelvis;  a  continuation  from  the  lateral  bands  completely  ensheaths 
the  prostate,  as  a  capsule,  an.  offset  of  which  passing  backwards  encases 
the  vesiculee  seminales ;  and  the  rectal  portion  of  the  fascia,  from 
either  side,  passes  inwards  between  the  bladder  and  bowel,  ensheath- 
ing  the  rectum  and  supporting'  the  bladder;  biit  in  its  prolongations 
backwards  on  these  viscera  the  fascia  gradually  becomes  mere  cellular 
membrane,  and  is  lost  in  the  thin  pelvic  fascia  over  the  front  of  the 
sacrum  and  pj^riform  muscle,  where  the  vessels  and  nerves  perforate 
it  to  reach  the  bladder. 

The  outlet  of  the  pelvis  is  closed  in  by  the  recto-vesical  fasciae  of 
opposite  sides,  which,  like  the  levatores  ani  muscles,  form  a  partition, 
concave  above,  convex  below ;  this,  however,  is  perforated  by  the 
rectum  and  prostate,  both  of  which  derive  sheaths  fi-om  the  membrane 
in  their  passage  through  it.  In  the  female,  the  recto-vesical  fascia  has 
the  same  arrangement,  except  that  besides  the  rectum,  the  vagina, 
instead  of  the  pi'ostate,  perforates  and  is  ensheathed  by  it.  By  means 
of  the  ensheathing  prolongations  of  this  membrane,  and  the  corre- 
sponding attachments  of  the  subjacent  levatores  ani  muscles,  the  pelvic 
viscera  are  slung  in  the  cavity  of  the  pelvis,  with  an  easy  mobility 
upwards  and  downwards.  As  the  musculo-membranous  floor  rises  or 
descends,  these  viscera  are  drawn  upwards,  or  tend  to  pi-otrude  towards 
the  outlet  of  the  pelvis  in  the  perinseum. 

The  relations  of  the  bladder  to  surrounding  parts  are  surgically 
very  important. 

The  anterior  surface  of  the  bladder,  entirely  free  of  peritoneum,  is 
situated  behind,  the  body  and  symphysis  of  the  ptibes,  and  the  tri- 
angular ligament  in  the  pubic  arch  (Fig.  966).  This  latter  relation 
of  the  bladder  corresponds  to  the  anterior  half  of  the  perinteum,  in 
front  of  the  anus  ;  or,  in  the  female,  to  that  smaller  part  of  the  vulva 
which  extends  between  the  clitoris  and  the  orifice  of  the  urethra. 
Above  the  pubes,  the  bladder,  when,  distended,  rises  to  the  lower  part 
of  the  abdominal  wall.  At  the  lowest  part  of  the  anterior  surface  of 
the  bladder,  a  narrow  funnel-shaped  ]Dortion,  named  the  cervix  or  nech, 
is  suri-ounded  by  the  prostate  gland,  a  body  about  the  size  and  shape 
of  a  horse-chestnut,  which  transmits  the  first  or  prostatic  portion  of 
the  urethral  canal ;  and  the  prostate,  thus  standing  in  front  of  this 
part  of  the  bladder,  intervenes  between,  this  organ  and.  the  lower  part 
of  the  triangular  ligament. 

The  hase,  or  inferior  fundus,  the  largest  and  most  dependent  portion 
of  the  bladder,  is  directed  downwards,  and  inclined  backwards  accord- 
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ing  to  the  degree  of  distension ;  it  rests  upon  the  rectum,  its  second 
portion,  the  vesiciilse  seminales  and  vasa  deferentia  intervening,  and 
further  back,  the  recto-vesical  pouch  of  the  peritoneum.  This  cul-de- 
sac,  broad  behind  in  the  interval  between  the  iliac  arteries  on  either 
side  of  the  rectum,  narrows  forwards,  and  is  tucked,  as  it  were,  under 


Fig.  966.* 


the  bladder.  In  front  is  a  triangular  space,  where  the  base  of  the 
bladder  lies  free  of  peritoneum,  and  attached  to  the  rectum  by  the 
recto-vesical  fascia ;  the  apex  of  this  space  touches  the  prostate,  its 
base  behind  is  limited   by  the   peritoneal   pouch,  and  the  sides  are 

*  Side  view  of  Pelvis,  in  Male. — 1.  Bladder.  2.  Ureter.  3.  Neck  of  bladder. 
4,  5.  Urethra.  4.  Cul-de-sac  of  bulb.  5.  Fossa  naxdcularis.  6.  Bulb.  7.  Glaus 
penis.  8.  Yerumontanuni,  or  caput  gallinaginis.  9,  9.  Prostate.  10.  Wilson's 
muscle.  12.  Pubo-vesical  ligament.  (The  last  two  are  not  recognized  now.)  11. 
Triangular  ligament  of  urethra.  13.  Corpus  cavernosum.  14.  Suspensory  li-yament 
of  penis.  15.  Eectum.  16.  Sphincter  ani.  17.  External  longitudinal  muscular 
fibres  of  rectum.  18.  Anus.  19.  Seminal  vesicle,  a,  internal  iliac  artery ;  B,  b, 
middle  bsemorrhoidal  arteries;   s,  sacrum.      (After  Blandin.) 
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bounded  by  the  vasa  deferentia,  and  the  seminal  vesicles  outside  these 
tubes,  as  both  converge  forwards  to  enter  the  prostate  gland.  In  this 
space  the  bladder  is  punctured  ^:)«?- rec<«»i,  to  relieve  retention  of  urine. 
Usually,  the  recto- vesical  pouch  of  peritoneum  extends  forwards  to  a 
point  corresponding  to  about  one  inch  and  a  half  from  the  tip  of  the 
coccyx,  or  about  four  inches  distant  from  the  anus  ;  sometimes,  however, 
the  pouch  reaches  forwards  to  the  prostate,  leaving  no  triangular  space 
uncovered  at  the  base  of  the  bladder.  In  the  female,  the  base  of  the 
bladder  rests  upon  the  anterior  -wall  of  the  vagina,  and  further  back 
on  the  lower  part  of  the  uterus,  these  organs  being  placed  between  the 
bladder  and  rectum.  The  utero-vesical  pouch  of  peritoneum  extends 
forwards  only  as  far  as  between  the  uterus  and  bladder,  leaving  the 
cervical  aspect  of  the  uterus,  and  the  vagina,  uncovered  and  adherent 
to  the  bladder  at  the  fore  part  of  its  base. 

The  posterior  surface  of  the  bladder  is  in  contact  with  the  rectum, 

or,    in    the   female,    with     the 

Fig.  967.*  uterus ;  but  this  surface  of  tbe 

^?5!Bp^  bladder  is  covered  entirely  by 

v-^'^X'        ■  the    peritoneum,    reflected    up- 

(fft!         ^  __       —%.  'ij         wards  from  the  rectal  or  uterine 

cul-de-sac  (Fig.  967). 

The  sides  of  the  bladder  are 
each  crossed  obliquely  from  be- 
hind by  the  cord  of  the  oblite- 
rated hypogastric  artery,  pass- 
ing forwards  and  upwards  to 
the  summit  of  the  organ.  Be- 
hind and  above  this  cord,  the 
peritoneal  investment  of  the 
posterior  surface  is  prolonged 
forwards  over  the  sides  of  the 
bladder;  but  in  front  of  the 
cord,  which  reflects  the  peri- 
toneum, the  sides  are  uncovered, 
being',  however,  here  supported 
by  an  expansion  of  the  recto- 
vesical fascia.  This  otherwise 
'  uncoveredportionof  thebladder, 

on  either  side,  is  in  immediate 
relation  to  the  ureter,  which  transmits  the  urine  from  the  kidneys  into 
the  bladder,  and  the  vas  deferens  or  excretory  duct  of  the  testis.  Tbe 
ureter,  a  tube  like  a  white  band,  having  descended  into  the  pelvis  across 
the  common  or  the  external  iliac  artery,  it  curves  downwards,  for- 
w^ards,  and  inwards  in  the  posterior  vesical  ligament,  arching  heloio  the 
obliterated  hypogastric  artery,  to  gain  the  lateral  aspect  of  the  base 
of  the  bladder,  which  it  enters  about  two  inches  and  a  half  from  the 
prostate  gland,  and  rather  less  than  that  distance  from  the  ureter  on 
the  opposite  side ;  the  tubes  penetrate  the  coats  of  the  bladder  obliquely 
for  nearly  an  inch,  passing  through  the  muscular  coat  and  then  be- 

*  Side  view  of  Pelvis,  in  Female ;  showing  viscera  laid  open. — 1.  Sacrum. 
2.  Rectum.  3.  Recto-vaginal  pouch  of  peritoneum.  4.  Yagina.  5.  Bladder. 
6.  Common  iliac  artery.  7.  Common  iliac  vein.  8.  Fibro- cartilage  of  symphysis 
pubis.      (From  A.  Jamain.) 
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tween  it  and  the  mucous  coat,  to  open  upon  the  inner  surface  of  the 
bladder  by  two  oblique  slit-like  apertures.  The  vas  deferens,  a  small 
round  cord-tube,  one  on  each  side,  having  entered  the  abdomen  through 
the  internal  abdominal  ring,  this  cord  curves  backwards  and  down- 
wards on  the  side  of  the  bladder,  to  near  its  posterior  surface ;  then, 
crossing  the  hypogastric  arterj  and  the  ureter  on  the  inner  side  of 
that  tube,  the  cord  turns  forwards  along  the  base  of  the  bladder,  lying 
to  the  inner  side  of  the  seminal  vesicle,  where,  becoming  enlarged  and 
sacculated,  the  vas  deferens  enters  the  base  of  the  prostate  gland,  there 
joining  with  the  duct  of  the  seminal  vesicle  to  form  the  common 
ejaculatory  dnct.  The  vesiculce  seminales,  one  on  each  side,  are 
narrow,  club-shaped,  sacculated  bodies,  the  large  end  being  directed 
backwards,  and  extending  to  aboat  two  and  a  half  inches  in  length. 
Consisting  of  a  convoluted  tube,  encased  in  an  offset  of  the  prostatic 
portion  of  the  recto- vesical  fascia,  each  vesicle  lies  on  the  outer  side 
df  the  vas  deferens,  and  converges  fi'om  behind  forwards  to  the 
prostate. 

In  the  female,  the  ureters  pass  along  the  sides  of  the  cervix  uteri 
and  upper  part  of  the  vagina  to  reach  the  bladder;  and  the  vasa 
deferentia,  vesiculge  seminales,  and  prostate  gdand  are  absent. 

The  summit  or  superior  fundus  of  the  bladder,  covered  behind  by 
peritoneum,  is  free  in  front,  where  that  membrane  is  reflected  upwards 
to  the  abdominal  wall  by  the  three  cords  already  mentioned,  namely, 
the  two  obliterated  hypogastric  arteries,  and  the  urachus  in  an  interval 
between  them ;  this  anterior  and  uncovered  portion  of  the  summit 
looks  towards  the  abdominal  wall  above  the  pubes.  Here  the  bladder 
can  be  punctured  without  wounding  the  peritoneum.  Convolutions  of 
the  small  intestine  rest  upon  the  top  of  the  bladder,  and  sink  down 
behind  its  posterior  surface  into  the  peritoneal  pouch, — recto-vesical, 
or  ntero- vesical,  cul-de-sac. 

Internal  Surface  of  the  Bladder. — The  inner  surface  of  the  mucous 
coat  of  the  bladder  presents  certain  characters  worthy  of  notice,  and 
some  peculiarities  which  mark  the  interior. 

The  mucous  membrane  is  soft  and  smooth,  and  of  a  pale  rose 
colour ;  it  is  studded  with  minute  follicles,  most  numerous  near  the 
neck  of  the  bladder,  and  the  whole  surface  is  covered  with  a  spheroidal 
epithelium,  and  deeper  cells  having  a  conical  or  cylindrical  form.  The 
form  of  the  epithelial  cells  is  practically  important,  with  regard  to  the 
examination  of  morbid  growths,  as  to  their  origin  from  the  vesical 
mucous  membrane.  The  vesical  mucus  has,  it  is  said,  an  alkaline 
reaction,  and  contains  all^aline  and  earthy  phosphates.  The  mem- 
bi'ane — having  these  characters — is  loosely  attached  to  the  muscular 
coat  by  means  of  the  subcelhilar  layer ;  so  that  when  the  bladder  is 
empty,  the  surface  generally  is  thrown  into  small  internal  folds  or 
wrinkles,  and  when  distended,  there  is  some  tendency  to  protrusion 
in  the  intervals  of  the  muscular  bands — thus,  perhaps,  giving  rise  to 
sacculation  of  the  bladder.  In  any  such  sacculus  a  stone  may  lodge, 
as  an  encysted  calculus,  and  thus  more  or  less  entirely  elude  detection 
in  sounding  the  bladder. 

The  inferior  fundus  is  the  most  capacious  and  dependent  part  of 
the  bladder — below  the  neck ;  in  front,  it  presents  a  small  triangular 
space, — the  trigone  vesical ;  situated  immecliately  behind  the  orifice  of 
the  urethra,  the  apex  of  this  space  is  directed  forwards  to  that  orifice, 
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and  the  base  is  a  transverse  line  slightly  curved  forwards,  between 
the  orifices  of  the  two  ureters,  which  form  the  posterior  angles  of  the 
space ;  while  the  sides  are  marked  by  two  linear  ridges  passing  ob- 
liquely backwards  and  outwards  from  the  urethra  to  the  ureters,  and 
which  correspond   to    two   small  fasciculi  of    muscular    fibres, — the 
m.uscles  of  the  ureters  lying  under  the  mucous  membrane.     These 
muscles  arise  from  behind  the  middle  lobe  of  the  prostate,  and  pass 
to  the  oblique  slit-like  openings  of  the  ureters ;  they  may,  therefore, 
so  act  upon  these  openings,  as  to  maintain   their  obliquity  and  thus 
prevent  any  reflux  of  urine  into  the  tubes  ;  or,  by  drawing  their  aper- 
tures downwards,  may  facilitate  the  flow  of  urine  into  the  bladder. 
The  trigone — having  the  boundaries  already  noticed — corresponds  to 
the  triangular  space  at  the  6a.se  of  the  bladder,  which  lies  between  the 
prostate  in  front,  and  the  peritoneal  pouch  behind,  bounded  laterally 
by  the  vasa  deferentia  and  vesiculae  seminales ;  but  the  triangular 
space  within  the  bladder  is  of  even  more  limited  extent,  measui'ing 
from  the  apex  backwards  about  one  inch  and  a  half,  and  between  the 
two  posterior  angles — at  the  orifices  of  the  ureters — from  that  to  two 
inches  transversely.     The  surface  of  this  space  is  smooth,  the  mucous 
membrane  being  somewhat  thinner  than  elsewhere,  and  adherent  to 
the  subjacent  texture  ;  thus  never  presenting  any  little  folds,  even  in 
an  empty  state  of  the  bladder.     But  this  area  in  the  inferior  fundus 
is  the  most  sensitive  portion  of  the  whole  interior.      It  is  here  that  a 
stone  generally  lies  in  the  bladder,  causing  much  suffering ;  but  which 
is  relieved  when  the  calculus  falls  back  on  to  the  posterior  surface  of 
the  bladder,  in  the  position  of  recumbency.     In  front  of  the  apex 
of  the  trigone  a  small  transverse  prominence  appears — the  uvula  vesicoe, 
— formed  by  a  thickening  of  the  submucous  tissue ;  this  elevation  is 
placed  just  laefore  the  middle  lobe  of  the  prostate,  and  projecting  from 
below  into  the  urethral  orifice,  it  partly  closes  the  aperture  ;  and  is 
sometimes  continued  forw^ards  as  a  slighter  elevation  on  the  floor 
of  the  prostatic  portion  of  the  urethi-a.     Adjoining  the  orifice  of  the 
urethra,  the  bladder  becomes  narrowed  into  a  funnel-shaped  portion — 
the  cervix  or  nech — within  which  the  mucous  membrane  is  disposed  in 
longitudinal  folds.     In  the  female  the  trigone  is  a  smaller  space,  the 
muscles  of  the  ureters  are  less  developed,  and  the  uvula  is  indistinct. 

Size,  Shape,  Position,  and  Relations  of  the  Bladder,  as  altered  hy  the 
State  of  Distension. — The  surgical  anatomy  of  the  bladder  varies  in 
certain  important  particulars,  according  to  the  state  of  collapse  or  dis- 
tension of  this  organ.  These  conditions  have  practical  applications 
specially  in  the  various  operations  of  lithotomy  and  lithotrity,  and  are 
concerned  in  operative  procedures  for  the  relief  of  retention  of  urine. 
"When  entirely  empty,  after  the  complete  evacuation  of  urine,  the  bladder 
is  reduced  to  its  minimum  size,  and  it  then  has  the  shape  of  a  triangular 
sac,  flattened  in  fi*ont  and  behind  ;  its  base  is  directed  downw^ards, 
resting  on  the  rectum,  and  the  apex  reaches  upwards  to  behind  the 
symphysis  pubis,  so  that  the  sac  lies  against  the  ti-iangular  ligament, 
and  is  sunk  down  entirely  Avithin  the  cavity  of  the  pelvis.  When 
vioderately  distended — as  was  supposed  in  describing  the  relations  of 
the  bladder — this  sac  assumes  a  circular  form,  with  the  corresponding 
dimensions  of  about  three  inches  in  width  and  five  inches  in  length, — 
the  organ  holding  about  a  pint ;  but  its  axis  remains  nearly  vertical, 
and  it  is  still  contained  within  the  pelvic  cavity.     Distension  to  the 


SURGICAL   ANATOMY    OF    THE    BLADDER,  PROSTATE    GLAND,  ETC.      845 

moderate  amount  of  from  four  to  six  ounces  of  fluid,  presents  tlie 
interior  of  the  bladder  for  sounding  to  find  a  stone, — which  might 
otherwise  lie  concealed  in  a  fold  or  sacculus  of  the  mucous  membrane  ; 
and  the  same  amount  of  distension  steadies  the  bladder  for  the  deep 
or  prostatic  incision  in  lateral  lithotomy,  and  exposes  the  stone  to  the 
grasp  of  the  forceps  for  extraction.  When  fully  distended,  the  bladder 
acquires  an  ovoidal  or  egg-shaped  form,  curved  also  somewhat,  and 
compressed  from  behind  forwards,  thus  becoming  slightly  concave  in 
front  and  widened  from  side  to  side  ;  the  organ  has  rotated  on  its 
transverse  axis,  the  base  being  directed  downwards  and  backwards  on 
the  rectum  or  vagina,  and  the  summit  looking  upwards  and  forwards, 
— its  long  axis,  therefore,  inclining  in  an  oblique  line  drawn  from  the 
coccyx  to  some  point  between  the  pubes  and  the  umbilicus  ;  the  bladder 
rises  in  the  direction  of  this  line,  out  of  the  pelvis,  until  its  summit 
touches  the  wall  of  the  abdomen  above  the  pubes,  in  the  hypogastric 
region,  at  a  height  varying  according  to  the  state  of  distension  ;  and 
by  reflecting  the  peritoneum  further  back,  leaves  the  summit  of  the 
bladder  more  uncovered,  and  accessible  for  operation  above  the  pubes, 
by  puncture  or  supra-pubic  lithotomy.  This  elevation  of  the  bladder 
proceeds  from  the  neck,  which,  owing  to  its  true  ligamentous  attach- 
ments, and  connection  with  the  urethra,  is  a  tolei^ably  fixed  point. 
The  funnel-shaped  outlet  still  remains  the  lowest  portion  in  front,  but 
it  is  elevated  relatively  to  the  prostate;  the  inferior  fundus,  also  rising 
to  a  higher  level,  is  relatively  less  dependent;  while  externally,  the 
peritoneal  pouch  recedes  to  some  extent  from  the  base,  thus  presenting 
a  larger  triangular  space  against  the  rectum,  and  the  summit  of  the 
bladder,  in  front  of  the  superior  peritoneal  false  ligament,  is  more 
exposed,  or  comes  in  contact  with  the  wall  of  the  abdomen  above  the 
pubes. 

The  age  of  the  subject  examined  must  not  be  overlooked  in  noticing 
the  relative  anatomy  of  the  bladder. 

In  infancy  and  youth,  the  neck  is  the  lowest  portion  of  the  bladder, 
— lower  than  the  inferior  fundus  ;  the  prostate  in  front,  around  this 
portion,  is  of  much  smaller  size  or  rudimentary  ;  and  the  bladder  lies 
partly  in  the  cavity  of  the  pelvis,  but  projecting  upwards  more  or  less 
above  the  brim  into  the  hypogastric  region.  Owing  to  these  anato- 
-  mical  peculiarities,  certain  difiiculties  and  accidents  are  liable  to 
occur  in  performing  the  lateral  operation  of  lithotomy  at  an  early 
period  of  life,  and  which  will  be  hereafter  explained. 

In  old  age,  on  the  other  hand,  the  inferior  fundus  is  even  moi'e 
capacious  and  dependent  than  in  the  adult,  and  any  enlargement  of 
the  prostate  will  increase  this  proportionate  difference  ;  so  that  if  the 
finger  be  introduced  through  the  neck  of  the  bladder,  as  in  lithotomy, 
the  fundus  is  felt  inclining  downwards,  and  as  the  prostate  projects 
upwards,  the  finger  must  be  hooked  downwards  to  reach  the  fundus. 

In  the  female,  the  prostate  being  absent,  the  inferior  fimdus  is  less 
relatively  dependent  below  the  neck  of  the  bladder,  but  the  capacity 
of  the  whole  organ  is  perhaps  larger  than  in  the  male  ;  and  its  width 
from  side  to  side  is  greater  than  its  height  from  base  to  summit,  which 
is  the  longer  diameter  in  the  male  subject. 

Prostate  Gland. — By  an  intimate  association,  both  pathological 
and  surgical,  we  are  led  from  the  anatomy  of  the  bladder  to  con- 
sider the  structure  and  relations  of  the  prostate  gland.     We  proceed 
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therefore  to  notice,  successively,  the  situation,  shape,  size,  position,  and 
relations  of  this  organ  ;  then,  its  structure ;  and  lastly,  the  prostatic 
portion  of  the  urethi'a.  The  surgical  examination,  diagnosis,  and  treat- 
ment of  prostatic  enlargement,  and  of  other  diseases  of  the  organ, 
will  be  guided  by  this  anatomical  knowledge  ;  and  which  has  also  most 
important  applications  in  the  operations  of  lithotomy  and  lithotrity. 

The  prostate,  an  organ  peculiar  to  the  male  subject,  is  a  firm  glan- 
dular body,  situated  at  the  neck  of  the  bladdei-,  which  it  surrounds,  and 
the  commencement  of  the  urethra  passes  through  it.  This  body  is 
placed  deep  in  tlie  cavity  of  the  pelvis,  and  looking  towards  its  outlet 
in  the  perinseum  ;  it  lies  below  the  symphysis  pubis  by  half  an  inch  or 
more,  and  behind  the  triangular  ligament  at  its  lowest  part.  Standing 
in  front  of  the  neck  of  the  bladder,  adjoining  its  base,  the  prostate 
thence  derives  its  name  (-jrpoto-rr^/^ii,  to  stand  before)  ;  and  beneath  it 
rests  on  the  middle  portion  of  the  rectum,  just  above  the  terminal 
portion. — about  the  depth  of  one  inch  and  a  half  from  the  anus, 
where  the  bowel  turns  do^^^lwards  to  the  anal  aperture.  Here,  there- 
fore, the  pi'ostate  is  accessible  from  the  surface  in  the  perinreum. 
The  shape  and  size  of  this  body  resemble  the  form  and  dimensions 
of  a  horse-chestnut.  Its  shape  is  that  of  a  truncated  cone,  com- 
pressed from  above  downwards ;  the  base  being  turned  backwards  to 
the  bladder,  and  the  blunt  apex  forwards  to  the  triangular  ligament 
and  the  membranous  portion  of  the  urethra.  The  anterior,  or  upper, 
surface — according  to  the  position  of  the  body — is  somewhat  convex, 
and  marked  by  a  slight  median  groove.  The  under  surface  is  larger 
and  flattened  ;  it  also  pi'esents  a  median  furrow,  thus  indicating  a 
division  of  the  gland  into  two  lateral  lobes.  The  base  of  the  prostate, 
its  thickest  part,  is  notched  in  the  middle  and  under  aspect  of  the 
gland  ;  and  this  posterior  notch  receives  the  common  ejaculatory 
ducts,  above  which,  and  in  the  interval  between  the  lateral  lobes,  is 
placed  a  small  rounded  or  triangular  portion  of  the  gland, —the  third 
or  middle  lobe,  transversely  connecting  the  two  lateral  lobes,  and 
which  lies  beneath  the  neck  of  the  bladder,  just  behind  the  uvula  and 
the  adjoining  vesical  or  nrethral  orifice.  When  the  prostate  becomes 
enlarged — in  mid  age  and  onwards,  the  middle  lobe  is  usually  most 
increased  in  size,  with  or  without  overgrowth  of  the  lateral  lobes ; 
and  this  portion  projecting  upwards  in  the  neck  of  the  bladder,  gives 
rise  to  retention  of  urine,  and  obstruction  to  the  passing  of  an  instru- 
ment into  the  bladder.  The  sides  of  the  prostate  are  convex,  and  the 
apex  is  truncated.  In  respect  to  the  size  of  this  body,  it  varies  so 
much  according  to  the  age  of  the  subject,  that  the  average  dimensions 
must  be  taken  as  found  in  the  adult.  The  measurements  in  three 
different  directions  may  thus  be  stated  :  from  apex  to  base,  one  inch 
or  rather  longer;  transversely  at  the  base,  its  widest  part,  about  one 
inch  and  a  half ;  and  in  depth  or  thickness,  about  one  inch  or  rather 
less.  Consequently,  an  incision  having  an  oblique  direction  down- 
wards and  outwards,  from  ajDex  to  base,  in  the  lateral  part  of  the 
gland,  will  be  the  longest  section  of  which  the  prostate  admits  ;  as  in 
lateral  lithotomy.  But  in  infancy  and  youth,  the  gland  is  rudimentary 
or  of  small  size  ;  whereas,  after  middle  life  and  in  old  age,  it  may 
undergo  considerable  enlargement.  The  weight  of  this  body  averages 
from  half  an  ounce  to  an  ounce  ;  but  this,  like  its  size,  varies  with  the 
period  of  life,  and  in  different  individuals  of  the  same  age. 
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The  position  of  the  prostate,  or  its  attitude,  must  necessarily  change, 
with  the  position  of  the  pelvis, — in  the  recumbent  or  the  erect  state  of 
the  body.  When  recumbent,  the  pelvis  has  that  position  in  which  a 
line  drawn  through  the  prostate,  from  apes  to  base,  would  be  directed 
obliquely  downwards  and  backwards;  the  upper  surface  inclining 
backwards,  and  the  lower  surface  somewhat  forwards,  the  more  so  as 
the  pelvis  is  elevated  ;  and  this  corresponds  with  the  position  in  which 
the  prostate  is  generally  submitted  to  surgical  examination,  or  opera- 
tion, in  connection  with  the  bladder.  In  the  erect  state  of  the  body, 
the  axial  line  of  the  prostate  falls  from  the  oblique  to  nearly  a  hori- 
zontal direction  ;  and  when  the  trunk  is  inclined  forwards,  so  as  to  pre- 
sent the  fundament  backwards,  the  prostate,  its  under  surface,  tarus 
with  it  in  the  latter  direction, — thus  corresponding  to  the  position 
in  which  the  gland  may  be  examined  with  the  finger  through  the 
rectum. 

Certain  relations  of  the  prostate  to  sniTounding  parts  have  already 
been  noticed  incidentally,  with  reference  to  the  neck  of  the  bladder, 
the  pelvic  cavity,  and  the  rectnm.  Thus,  the  base  of  the  gland,  around 
the  neck  of  the  bladder,  receives  also  the  common  ejaculatory  ducts, 
and  it  limits  in  front  the  triangular  space  which  is  fi'ee  of  peritoneum 
at  the  base  of  the  bladder ;  the  apex  of  the  gland  touches  the  triangular 
ligament  and  the  membranous  portion  of  the  urethra,  in  the  pubic 
arch,  about  an  inch  below  the  pubes ;  and  its  under  surface  rests 
upon,  and  is  closely  adherent  to,  the  rectum,  at  its  terminal  portion, 
which  then  turns  downwards  to  the  anus.  This  under  surface  of  the 
prostate  and  its  base  may  be  felt  by  introducing  the  finger  through  the 
anus  into  the  bowel.  The  remaining  surfaces  have  special  relations  to 
the  recto-vesical  fascia.  Thus,  the  upper  surface  of  the  prostate,  below 
the  pubic  symphysis,  is  covered  by  two  strong,  roundish  bands,  which 
form  the  anterior  true  ligaments  of  the  bladder,  with  the  dorsal  vein  of 
the  penis  lying  between  them  ;  while  the  sides  of  the  giand  are  covered 
by  the  broad  and  membranous  lateral  true  ligaments  of  the  bladder. 

But  in  addition  to  these  fascial  iDrolongations,  thus  disposed,  the 
remainder  of  the  prostate  receives  an  investment  from  the  same  fascia  ; 
forming  altogether  a  complete  sheath  or  capsule  which  envelops  the 
gland.  Hence  the  intense  pain  which  attends  the  formation  of  abscess 
in  the  prostate,  owing  to  the  unyielding  nature  of  the  capsule  ;  and 
the  resistance  thereby  oifered  to  pointing  in  the  perinfeum,  will  indi- 
cate the  desirability  of  making  an  early  perineal  incision,  to  prevent 
the  abscess  bursting  into  the  urethra.  External  to  this  capsiile,  the 
sides  of  the  prostate  are  overlaid  by  the  anterior  fibres  of  the  levatores 
ani  muscles,  one  on  each  side,  which  passing  down  from  the  symphysis 
pubis,  and  spreading  over  the  sides  of  the  gland,  unite  together  in 
front  of  the  rectum,  in  the  central  tendinous  point  of  the  perinteum, 
with  the  fibres  of  the  external  sphincter  of  the  anus.  Thus  the  pro- 
state is  slung  by  the  levatores  ani  muscles,  just  as  the  rectum,  and  the 
vagina  in  the  female,  are  also  slung  by  these  muscles ;  and  these 
anterior  portions  of  the  muscular  fibres,  which  are  sometimes  defined 
by  a  cellular  interval,  have  been  named  levatores  prostatce.  In  old 
persons,  the  rectum  may  have  become  much  dilated  above  the  anus, 
forming  a  pouch,  which  rises  up  and  wraps  around  either  side  of  the 
prostate,  so  as  to  enclose  this  body,  except  at  its  upper  surface.  The 
rectum  is   then  most  liable   to  be  wounded,  by  inclining  the  knife 
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inwards,  instead  of  outwards,  and  at  the  same  time  protecting  the 
rectum  with  the  finger,  in  making  the  prostatic  incision,  in  lateral 
lithotomy. 

The  structure  oi  the  prostate  gland  was  so  far  noticed  in  describing 
the  shape  of  this  organ,  that  it  was  seen  to  consist  of  three  lobes  :  two 
lateral,  of  equal  size,  separated  only  by  a  median  furrow  on  the  upper 
and  lower  surfaces  of  the  gland,  and  by  a  notch  at  the  base  ;  within 
which  interval  is  placed  the  middle  or  third  lobe.  The  mass  of  the 
gland,  having  this  lobed  arrangement,  is  encapsuled  within  a  fibrous 
coat,  consisting  of  two  layers  :  an  external  dense  layer,  or  an  ensheath- 
ing  prolongation  from  the  recto-vesical  fascia,  as  already  mentioned ; 
and  an  inner,  thin,  membranous  investment,  which  sends  processes  into 
the  interior  of  the  gland,  supporting  its  substance.  Between  these  two 
layers  of  the  capsule,  a  plexus  of  veins,  the  prostatic  plexus,  is  enclosed. 
The  substance  of  the  gland  has  a  reddish  or  brownish  colour  ;  its 
texture  is  spongy  or  firm  to  the  touch,  although  not  so  dense  as  when 
felt  through  the  fibrous  coat,  Avith  pei'haps  also  the  thickness  of  the 
rectum  intervening  ;  and  it  yields  or  lacerates  under  pressure  with  the 
finger, — splitting  in  the  direction  of  its  grain,  the  prostatic  ducts,  as 
when,  in  the  operation  of  lithotomy,  the  prostatic  incision  is  enlarged 
by  introducing  the  finger  into  the  bladder.  The  glandular  substance 
consists  of  numerous  small  terminal  follicles,  which,  in  the  form  of 
clusters,  surround  and  open  into  the  elementary  ducts  ;  these,  having  a 
branched  arrangement,  unite  into  the  excretory  ducts,  about  twelve  to 
twenty  in  number,  which  open  by  as  many  orifices  upon  the  floor  of 
the  prostatic  portion  of  the  urethra.  The  epithelium  in  the  follicular 
terminations  is  squamous,  and  in  the  ducts,  columnar.  Section  of  the 
gland  shows  the  ducts,  which  appear  as  white  lines  or  minute  apertui'es, 
according  to  the  direction  of  their  division.  Richly  supplied  with 
blood-vessels,  the  arteries  are  branches  of  the  vesical,  hsemorrhoidal, 
and  pudic  arteries,  Avhich,  passing  into  the  substance  of  the  gland, 
ramify  and  form  a  capillary  network  around  the  ducts  and  clusters  of 
follicles  ;  the  prostatic  veins  form  a  plexxis  around  the  gland,  between 
the  two  layers  of  its  fibrous  capsule,  and  this  venous  plexus  communi- 
cates in  front  with  the  dorsal  vein  of  the  penis,  but  behind  with  the 
plexus  of  veins  at  the  neck,  base,  and  sides  of  the  bladder,  thence  pass- 
ing into  the  internal  iliac  veins.  This  continuous  plexus  of  veins — 
prostatic  and  vesical — becomes  enlarged  in  old  subjects,  and  is  often 
the  source  of  troublesome  hsemorrhag'e  Avheu  wounded  in  lithotomy. 
Lymphatic  vessels,  with  the  veins,  ramify  beneath  the  dense  external 
layer  of  the  fibrous  capsule.  N^erves  are  derived  from  the  pelvic  hypo- 
gastric plexuses  on  either  side  of  the  bladder,  prolongations  from 
which  form  the  prostatic  2olexii,s  of  nerves. 

The  prostatic  fluid,  ov  secretion  of  the  gland,  mixed  with  the  seminal 
fluid,  is  discharged  in  the  act  of  emission.  But  the  nature  of  this  fluid, 
in  itself,  is  not  well  known.  After  death,  when  fresh,  it  has  a  milky 
white  tint,  an  acid  reaction,  and  abounds  with  gTanular  matter  and 
epithelial  particles,  squamous  and  columnar. 

UuETHRA. — The  urethra  is  a  membranous  tube,  which  extends  from 
the  neck  of  the  bladder  to  the  end  of  the  penis.  Accurate  anatomical 
knowledge  of  this  passage — with  regard  to  its  structure,  length, 
diameter,  direction,  and  relative  connections — will  mainly  guide  the 
Surgeon  in  the  introduction  of  instruments  into  the  bladder;  e.g.,  in 
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catheterism,  sounding  for  stone,  lithotrity;  and  in  urethrotomj  for 
the  relief  of  stricture. 

The  urethral  tube  consists  of  mucous  membrane,  with  an  outer 
layer  of  submucous  cellular  and  elastic  tissae  ;  but  it  is  supported 
also  by  the  structures  through  which  it  passes,  and  by  certain  muscular 
expansioos.  Lying  in  the  middle  line,  the  urethra  passes  from  the 
bladder  through  the  substance  of  the  prostate  gland  ;  then,  becoming 
simply  membranous,  the  tube  penetrates  the  triangular  ligament, 
under  the  arch  of  the  pubes ;  and  then  entering  the  spongy  structure 
of  the  penis,  it  is  continued  to  the  end  of  the  glans  and  opens  ex- 
ternally as  the  meatus  urinarius.  The  length  of  this  tube  averages 
nine  or  ten  inches,  when  the  penis  is  flaccid,  bat  admits  of  some 
elongation  during  erection  of  this  organ  ;  the  size  or  diameter  of  the 
tube  varies  in  different  parts,  being  about  a  quarter  of  an  inch  in  its 
widest  part — the  centre  of  the  prostate.  The  direction  of  the  urethral 
canal,  in  its  course  forwards,  is  that  of  a  double  curve ;  the  prostatic 
and  membranous  portions,  and  the  commencement  of  the  spongy 
portion,  or  its  bulbous  part,  together  form  a  curve,  downwards,  for- 
wards, and  upwards  to  the  front  of  the  pubes  ;  from  which  point  the 
remainder  of  the  spongy  portion  descends  in  the  penis.  This  donble 
curve,  however,  depends  upon  the  state  of  the  penis ;  for  when  this 
organ  is  erect,  or  raised  upwards  tow^ards  the  pubes,  the  second  curve 
forms  with  the  first  a  single  curve,  thus  continuing  the  concavity  of 
the  curve  upwards, — as  in  passing  a  catheter.  The  urethra  performs 
the  excretory  function  of  transmitting  and  discharging  the  urine  from 
the  bladder  ;  but  it  also  transmits  the  seminal  fluid  in  sexual  inter- 
course. 

The  three  portions  of  the  urethra,  already  indicated,  severally 
demand  a  separate  notice. 

The  prostatic  urethra  is  that  portion  of  the  tube  which  extends 
from  the  vesical  orifice  to  the  membranous  portion,  about  a  line 
behind  the  triangular  ligament, — its  posterior  layer.  This  portion 
of  the  urethra  passes  through  the  prostate  gland,  from  base  to  apex ; 
lying  at  first  above  the  middle  lobe,  and  afterwards  nearer  to  the 
upper  than  to  the  lower  surface  of  the  gland,  by  about  two-^thirds  of 
its  substance  below  the  nrethra.  The  common  ejaculatory  ducts  also 
converge  under  the  base  of  the  prostate,  forwards  and  upwards,  lying 
side  by  side  for  about  an  inch,  between  the  middle  and  lateral  lobes, 
and  then  pass  through  the  gland  to  open  on  the  floor  of  the  prostatic 
urethra.  This  portion  of  the  urethra  has  a  fusiform  or  spindle  shape, 
being  widest  in  the  middle,  and  constricted  somewhat  before  and 
behind  (Fig.  968).  Its  length  is  about  one  inch  and  a  quarter.  But 
when  the  prostate  is  enlarged,  this  portion  of  the  urethra — contained 
within  the  gland,  becomes  proportionately  elongated,  possibly  to  the 
extent  of  four  inches,  and  usually  narrowed  in  diameter ;  curved  also, 
with  enlargement  of  the  middle  lobe  upwards  in  the  neck  of  the  bladder. 
Enlargement  of  either  lateral  lobe  will  proportionately  curve  the  pro- 
static urethra  to  the  opposite  side,  carrying  with  it  the  vesical  orifice, 
which  may  also  assume  a  crescentic  shape,  from  enlargement  of  the 
middle  lobe.  These  urethral  alterations  have  important  bearings  in 
prostatic  catheterism.  The  breadth  of  the  pi'ostatic  urethra  behind,  at 
the  neck  of  the  bladder,  is  about  a  quarter  of  an  inch  ;  in  the  middle, 
it  widens  to  a  line  or  two  more;  and  in  front,  at  the  commencement  of 
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the  membranous  ui-ethra,  the  canal  narrows  again  to  rathei"  less  than 
behind.  It  is  the  widest  and  most  dilatable  portion  of  the  whole 
urethral  canal,  although  least  extensible  at  the  neck  of  the  bladder. 
The  mucous  membrane  of  the  prostatic  urethi-a  presents  slight  longi- 
tudinal folds,  in  a  collapsed  state  of  the  passage ;  but  a  median  ridge 

of     mucoi;s     membrane     and 
Fig.  968.*  thickened    submucons     tissue 

projects  in  the  floor  of  the 
urethra;  extending  from  just 
in  front  of  the  little  elevation 
— uvula  vesicas — at  the  vesical 
orifice,  and,  gradually  rising 
to  a  peak,  it  subsides  rather 
abruptly  towards  the  mem- 
branous urethra.  This  ridge 
is  about  three-quarters  of  an 
inch  in  length,  but  only  a  line 
and  a  half  in  depth,  at  its 
highest  point.  It  is  variously 
named ;  the  crest  of  the  urethra, 
or  crista  urethrce ;  more  com- 
monly, caput  gallinaginis,  or 
verumontanum.  On  either 
side  lies  a  depressed  portion 
of  the  canal,  the  prostatic  sinus, 
in  the  form  of  a  longitudinal 
gi'oove,  and  somewhat  deeper 
behind  at  the  vesical  orifice ; 
the  floor  of  either  sinus  is  beset 
with  numerous  small  aper- 
tures, the  openings  of  the  pro- 
Static  ducts  from  the  lateral 
lobes,  while  those  of  the  middle 
lobe  open  behind  the  central 
crest.  In  the  crest,  just  in 
front  of  its  peak,  a  small  recess 
or  cul-de-sac  passes  downwards 
and  backwards  between  the 
lateral  lobes,  and  beneath  the 
middle  lobe ;  at  its  orifice  in 
the  ui'ethra,  this  cul-de-sac  is 
about  a  line  in  width,  but  it 
enlarges  to  double  that  size  at 
its  fundus,  a  deptb  of  about  a  quarter  of  an  inch.  This  recess  in  the 
central  crest  is  usually  named  the  sinus  pocularis ;  also  the  vesica 
prostatica,  or  the  utricle,  as  being  probably  the  analogue  of  the  uterus 

*  The  mucous  membrane  of  the  Urethra,  in  Male. — a,  a,  a,  lacunae  (of  Morgagni) ; 
B,  B,  B,  f oraminulge  (openings  of  minute  glands) ;  c,  fold  of  mucous  membrane  form- 
ing a  sort  of  valve  to  the  fossa  navicularis ;  D,  prolongation  of  the  corpus  spongiosum, 
forming  the  glans ;  E,  lacunae  in  the  fossa  navicularis  (lacuna  magna)  ;  F,  r,  longi- 
tudinal folds  of  mucous  membrane,  effaced  upon  dilatation  ;  g,  caput  gallinaginis,  or 
verumontanum ;  i,  T,  orifices  of  the  glands  of  Littre  (small  racemose  mucous  glands 
and  follicles)  ;  J,  sinus  jjocularis ;  K,  mucous  glands  in  the  prostatic  sinus  of  the 
urethra.     (After  Jarjavov.) 
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in  the  female.  It  receives  the  two  common  ejaciilatoiy  ducts,  wliicli 
open  by  two  narrow  slit-like  apertures  upon  or  within  the  margins  of 
the  cul-de-sac,  one  on  either  side,  or  sometimes  at  the  bottom  of  the 
fundus.  ]S"amerous  small  glands  also  open  within  this  recess  ;  and 
the  crest  has  been  found  to  contain  erectile  tissue,  whereby,  perhaps, 
when  distended  with  blood,  this  central  emiaence  may  prevent  any 
retroversion  of  semen  into  the  bladder. 


The  mefuhranous  urethra  reaches  from  the  apex  of  the  prostate  to 

*  Deep  view  of  the  PerinEemiij  in  Male. — a,  Urethra ;  b,  eras  penis  (cut) ;  c,  bulb 
of  urethra  (cut)  ;  D,  posterior  part  of  bulb ;  e,  bulbo-cavernosus  or  accelerator 
urinee  (cut)  ;  r,  ischio-cavernosus  or  erector  penis  (cut)  ;  H^  triangular  ligament  of 
urethra  ;  i,  external  sphincter  (cut)  ;  J,  aponeurotic  insertion  of  erector  penis  into 
crus  penis ;  K,  K,  compressor  vel  constrictor  urethres  muscle.  1.  Superficial  perineal 
nerve.  2.  Superficial  perineal  artery.  3.  Superficial  perineal  vein.  4.  Vessels 
and  nerves  (unnamed)  passing  backwards,  and  coming  from  superficial  branches. 
5.  Anal  branch  of  superficial  perineal  nerve  (communicates  with  the  inferior  heemor- 
rhoidal).  6,  7,  8.  "Trunks  of  superficial  perineal  vessels  and  nerves.  9, 10.  Internal 
pudic  artery.  11.  Internal  pudic  vein.  12.  Artery  to  the  bulb  (cut),  from  the 
superficial  perineal.  13.  Artery  of  the  corpiis  cavernosum,from  the  internal  pudic 
(cut).     (After  B.  J.  Beraud.) 
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the  bulb  of  the  corpus  spongiosum.  It  passes  throug-h  the  double 
membranous  layer  of  the  triangular  ligament  in  the  pubic  arch,  about 
an  inch  below  the  symphysis  (Fig.  969),  but  this  portion  of  the  urethra 
extends  backwai'ds  for  about  a  line  behind  the  ligament,  to  the  apex 
of  the  prostate,  and  forwards,  a  little  in  front,  to  the  bulb.  Having 
a  curved  direction  upwards,  the  greatest  length  of  the  membranous 
urethi^a  measures  not  more  than  three-quarters  of  an  inch  in  the 
concavity ;  the  convexity  is  even  less,  being  overlaid  by  the  bulb  in 
front ;  and  its  diameter  is  less  than  that  of  any  other  portion  of  the 
urethra.  The  tube  here  lies  over  the  end  of  the  rectum,  but  separated 
by  a  cellular  interval,  where  the  bowel  turns  downwards  ;  above,  the 
dorsal  vessels  and  nerve  of  the  penis  penetrate  the  triangular  liga- 
ment; between  the  two  layers  of  this  ligament,  the  membi'anous 
urethra  is  embraced  by  the  compressor  ^hvetlircfi  muscle,  consisting  of 
two  layers  of  transvei'se  muscular  fibres,  one  above  and  one  below  the 
tube,  attached  to  the  ramus  of  the  pubes  on  either  side,  and  some 
circular  muscular  fibres  surround  this  part  of  the  urethra.  The 
urethral  compressor  is  known  to  Surgeons  as  the  "  cut-off  "  muscle, 
fi'om  its  function  of  vohmtarily  contracting  the  membranous  urethra 
in  the  act  of  micturition,  and  tbus  abruptly  arresting  the  stream  of 
urine,  as  if  by  turning  a  stop-cock.  This  muscle  is  also  the  seat  of 
spasmodic  stricture  at  the  urethi^a.  When  a  catheter  has  passed 
thi'ough  the  compressor,  and  into  the  bladder,  the  stream  of  urine 
flows  uninterruptedly,  and  is  no  longer  subject  to  voluntary  control. 
Just  beneath,  and  under  cover  of  the  lower  band  of  fibres,  are  situated 
Cowper's  glands  ;  two  little  bodies,  like  peas,  of  a  yellow  colour,  one 
on  either  side.  Above,  lie  the  arteries  of  the  bulb,  one  on  either  side, 
— about  half  an  inch  above  the  base  of  the  ligament. 

The  spongy  portion  of  the  urethi'a  extends  from  the  membranous 
part,  at  the  bulb,  to  the  external  orifice,  at  the  end  of  the  glans  penis. 
Continuing  the  curve  of  the  membranous  urethra  up  to  the  symphysis 
pubis,  and  then  descending  in  the  j)endent  penis,  on  its  under  sui-face, 
this  portion  of  the  urethra  is  enclosed  in  the  corpus  spongiosum.  It  is 
the  longest  portion  of  the  whole  urethra,  measuring  six  inches,  more 
or  less,  according  to  the  length  and  state  of  the  penis ;  its  diameter  is 
somewhat  dilated  in  the  bulb, — as  the  bulbous  sinus,  and  again  in  the 
glans, — forming  the  fossa  navicularis ;  and  in  both  these  parts,  the 
floor  of  the  passage  is  most  dilated.  In  the  interval  between  these 
dilatations,  the  spongy  urethra  is  of  smaller  size,  about  three  lines  in 
diameter ;  and  at  the  external  orifice,  the  urethra  is  even  more  con- 
tracted, that  being  the  narrowest  point  of  the  whole  tube. 

In  the  coui'se  of  the  urethral  canal,  it  should  be  observed  that 
its  size  or  diameter  varies.  There  are  three  dilated  parts — the  pro- 
static sinus,  the  bulbous  sinus,  and  the  fossa  navicularis  in  the  glans 
penis  ;  and  of  these,  the  first  named  is  the  widest  part  of  the  whole 
canal.  Other  parts  are  more  or  less  narrow,  and  the  narrowest  is  the 
external  orifice  in  the  glans.  The  form  of  the  canal  is  of  less  pi'actical 
consequence,  but  a  section  differs  also  in  different  parts  of  its  extent ; 
in  the  prostate,  it  has  a  triangular  shape,  with  the  apex  downwards ; 
in  the  membranous  and  spongy  portions  of  the  passage,  a  trans- 
vei'se  opening, — except  in  the  glans,  and  at  the  urethral  orifice,  which 
presents  a  vertical  fissure-opening, — meatus  urinarius. 

The   mucous  membrane  of   the  urethra   is  a   prolongation  of    the 
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genito-urinarj ;  being  continuous  with  that  of  the  bladder,  ureters, 
and  kidneys,  and  with  offsets  lining  the  prostatic  and  ejaculatorj 
ducts.  The  ducts  of  Cowper's  glands  pass  forward — in  the  mem- 
branous portion,  beneath  the  mucous  membrane,  to  the  extent  of  an 
inch  or  more,  and  open  by  two  oblique  pin-hole  apertures,  in  the  floor 
of  the  bulbous  portion  of  the  iirethra,  at  its  fore  part.  The  urethral 
mucous  membrane  has  a  reddish  coloux",  but  is  paler  in  the  prostatic 
portion;  it  is  covered  with  columnar  epithelium,  except  near  the 
external  meatus,  where  the  cells  assume  a  flattened  or  scaly  form. 
This  character  of  the  epithelial  layer  should  be  remembered  in 
examining  a  fragment  of  any  morbid  growth  passed  through  the 
urethra.  Throughout  its  coui-se  the  urethral  mucous  membrane  is 
loosely  connected  by  submucous  tissue  to  the  corpus  spongiosum,  or 
erectile  structure  which  encloses  the  tube ;  so  that  the  mucous  surface 
of  the  membrane  presents  longitudinal  folds,  which,  however,  are 
effaced  when  the  canal  is  distended  during  micturition  or  by  the 
passage  of  an  instrument.  Numerous  mucous  follicles  and  lacunte 
stud  the  surface,  especially  along  the  floor  of  the  urethra,  and  in  the 
bulbous  part;  but  the  largest — lacuna  magna — is  situated  in  the  fossa 
navicularis,  on  its  upper  surface.  These  openings  are  directed  for- 
wards, towards  the  outer  urethral  orifice ;  a  larger  one  than  usual 
may,  therefore,  offer  some  hitching  impediment  to  the  passage  of  a 
small-sized  instrument  along  the  urethral  canal. 

The  corpus  spongiosicm  is  that  erectile  structure  which  surrounds 
the  urethra,  from  the  end  of  the  membranous  portion  to  the  external 
orifice  of  the  urethra.  Commencing  just  in  front  of  the  triangular 
ligament,  —  rather  behind  the  converging  crura  of  the  corpora 
cavernosa,  which  chiefly  form  the  body  of  the  penis, — the  corpus  spon- 
giosum appears  in  the  shape  of  a  flattened  ovate  extremity— the  hulh, 
projecting  backwards  beneath  the  membranous  urethra,  in  front  of  the 
triangular  ligament.  Continued  forwards  as  a  cylindrical  investment 
of  the  urethra,  the  corpus  spongiosum  lies  in  a  groove  or  furrow  on 
the  under  surface  of  the  corpora  cavernosa,  at  their  junction  in  the 
middle  line  ;  but  at  their  anterior  truncated  end,  the  spongy  body 
enlarges  over  them  and  forms  the  glans  penis.  Around  the  vertical 
orifice  of  the  urethra,  the  erectile  structure  forms  two  small  lips,  which 
when  turgid  with  blood — as  from  congestion  of  the  mucous  membrane 
• — constrict  the  urethral  orifice  to  a  smaller  size  than  even  in  its  usual 
state.    This  appearance  is  presented  in  acute  urethritis  or  gonorrhoea. 

The  viuscles  of  the  urethra  and  penis  are — the  accelerator  ui'infe 
or  ejaculator  seminis,  the  compressor  urethrge,  already  noticed,  and 
the  erector  penis. 

The  accelerator  urince  has  an  important  relation  to  the  urethra. 
This  muscle  is  a  flat  expansion  of  musctilar  fibres,  under  and  around 
the  urethra,  or  corpus  s]3ongiosum,  and  extending  from  the  bulb  to  the 
junction  of  the  corpora  cavernosa,  at  the  converging  crura  (Fig.  970). 
The  muscle  arises  from  the  central  tendinous  point  of  the  perinteum, 
situated  just  behind  the  bulb  of  the  ui'ethra — a  point  which  also  o'ives 
attachment  to  the  sphincter  ani,  and  to  the  two  transverse  muscles  of 
the  perinteum ;  from  this  point,  a  tendinous  raphe,  in  the  middle  line, 
gives  rise  to  fleshy  fibres,  thus  forming  a  symmetrical  bipartite 
muscle,  which  overlies  the  bulb  and  adjoining  part  of  the  corpus 
spongiosum.     The  two  halves  of  the  muscle,  for  the  most  part,  pass 


854 


SPECIAL    PATHOLOGY    AND    SURGERY. 


round  the  spongy  urethra,  and  are  united  above  by  a  tendinous 
aponeui-osis  ;  but  a  band  of  anterior  fibres,  on  either  side,  embraces  the 
corpus  cavernosum,  at  the  junction  of  tlie  crus,  and  are  inserted  into 
a  fascia  on  the  dorsum  of  the  penis,  over  the  dorsal  vessels  and  nerve. 
The  action  of  the  urethi'al  portion  of  this  muscle  is  to  expel  any  fluid, 
urine  or  seinen,  from  the  urethra,  at  the  same  time  aiding  in  main- 
taining the  turgescence  of  the  glans  penis ;    while  the  two  penile 


Fig.  970.* 
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bands  of  fibres  will  aid  in  maintaining  the  erectile  state  of  the  whole 
organ. 

The  arteries  of  the  jDenis  are  branches  of  the  internal  pudic 
artery,  namely,  the  two  arteries  of  the  bulb,  distributed  to  the 
erectile  structure  of  the  corpus  spongiosum ;  the  dorsal  artery,  sup- 
plying the  glans  penis ;  and  the  two  arteries  of  the  corpora  cavernosa, 
distributed  to  the  erectile  structure  of  these  bodies,  which  constitute 

*  Superficial  view  of  the  Perinsenm,  in  Male. — 1.  Superficial  perineal  nerve. 
2.  Superficial  perineal  artery.  3.  Companion  vein.  4.  Hajmorrhoidal  vein.  5. 
Inferior  lisemorrlioidal  branch  of  artery.  6.  Inferior  hEemorrhoicIal  nerve.  7,  8,  9. 
Superficial  perineal  vessels  and  nerve  (cut).  A,  skin;  B,  subcutaneous  superficial 
fascia ;  c,  deep  fascia ;  d,  triangular  ligament ;  e,  sheath  of  crus  penis ;  r,  ejacnlator 
urinae;  o,  erector  penis;  h,  transversalis  perinei  muscle;  i,  external  sphincter  ani 
muscle  (cut).     (After  B.  J.  Beraud.) 
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the  body  of  the  penis.  The  arteiial  vessels  having  penetrated  the 
fibrous  coat  of  the  spongy  and  cavernous  bodies,  they  ramify  as  a 
capillary  network,  supported  by  fibrous  prolongations  from  the  sheath, 
or  trabeculse ;  which,  in  the  shape  of  bands  and  cords,  in  all  directions 
across  the  sheath,  leave  inter-trabecular  spaces.  A  median  fibrous 
partition — sephwv  pectiniforme — separates  the  two  corpora  cavernosa  • 
but  the  comb-like  clefts  of  this  septum,  jjassing  from  the  dorsal  to  the 
urethral  margin,  allow  a  free  vascular  intercommunication,  except  at 
the  root  of  the  penis,  where  the  septum  is  entire.  Companion  vei7is  to 
each  of  the  two  paii^s  of  ai-teries  form  plexuses,  which  occupy  the 
inter-trabecular  spaces  in  the  spongy  and  cavernous  bodies ;  but  the 
veins  in  the  spongy  structure  do  not  communicate  with  those  of 
the  cavernous  structure.  The  inter-trabecular  veins,  for  the  most  part, 
emerge  from  the  bulb  and  cavernous  bodies  at  the  root  of  the  penis, 
and  enter  the  prostatic  plexus ;  while  the  dorsal  vein,  coming  froni 


the  glans,  and  lying  with  the  artery  in  the  groove  on  the  back  of  the 
penis,  also  enters  the  prostatic  plexus  of  veins. 

Lymphatics  proceed  from  the  urethral  mucous  membrane,  that  of 
the  glans  also,  and  from  the  skin  of  the  prepuce,  as  a  network,  fi'om 
which  emergent  vessels  enter  the  inguinal  lymphatic  glands  ;  but  some 
deep  lymphatics,  from  the  spongy  and  cavernous  bodies,  pass  under  the 
pubic  arch  to  the  lymphatics  in  the  pelvis.  This  difference  in  the 
distribution  of  the  penile  lymphatics  is  practically  important  with 
relation  to  the  seat  of  various  diseases  ;  lymphatic  irritation  or  infec- 
tion following  the  course  of  the  superficial  vessels,  fi'om  chancre  on 

*  Perinseiam,  in  Male  ;  showiBg  nerves. — 1.  Internal  pndic.  2.  Dorsal  nerve  of 
penis.  3.  Perineal  nerve.  4.  External  superficial  perineal  branch.  5.  Internal 
superficial  perineal  branch.  6.  Musculo-bulbal  nerve.  7.  Inferior  hEemon'hoidal. 
8.  Nerve  to  internal  obturator  muscle.  9.  Small  sciatic  nerve.  10.  Muscular  of 
small  sciatic  to  gluteus  maximus.  11.  Genito-crural.  12.  Inferior  pudendal  nerve. 
13.  Nerves  of  diartos  (network  of  inferior  pudendal  on  scrotiim).  14.  Great  sciatic 
nerve.     15.  Nerve  to  pyriformis  miiscle.      (After  Hirschfield  and  Leveille.) 
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the  prepuce;  whereas,  the  deep  vessels  are  affected  by  malignant 
disease  of  the  erectile  structures  of  the  penis. 

Nerves  ai-e  supplied  to  the  penis,  corresponding  to  the  arteries. 
They  are  derived  from  the  pudic  nerve,  a  branch  of  the  sacral  plexus 
of  spinal  nerves ;  and  fi'om  the  'prostatic  plexus,  an  offset  of  the 
hypogastric  plexus  of  the  sympathetic.  Thus,  from  the  pudic  nerve 
(Fig.  971)  proceeds  the  dorsal  nerve,  distributed  to  the  glans,  but 
also  supplying  a  large  branch  to  the  corpus  cavernosum  on  each 
side,  and  integumental  branches  to  the  prepuce,  dorsum,  and  sides 
of  the  penis.  The  two  superficial  perineal  nerves,  from  the  perineal 
branch  of  the  pudic  nerves,  supply  the  scrotum  and  under  surface 
of  the  penis ;  and  from  the  same  source  also  are  derived  muscular 
branches  to  the  accelerator  urinas,  and  to  the  erector  penis,  as  well 
as  a  branch  to  the  transverse  muscle  of  the  perinfeum.  The  pudic 
nerve  likewise  gives  off  the  nerve  of  the  bulb,  which  is  distributed  to 
the  corpus  spongiosum,  around  the  urethra.  But  the  prostatic  plexus 
of  the  sympathetic  nerve  supplies  an  offset  to  the  corpora  cavernosa, 
some  cavernous  filaments  also  penetrating  the  corpus  spongiosum  ;  and 
these  cavernous  nerves  communicate  with  the  dorsal  nerve  of  the  pudic. 

Female  Urethra. — In  the  female,  the  anatomical  peculiarities  of  the 
urethra  have  practical  bearings  with  reference  to  the  introduction  of 
an  instrument  through  this  passage,  as  in  catheterism ;  and  also  in 

the  selection,  and  performance  of 
Fig.  972.* 
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operations,  for  the  removal  of 
stone  from  the  bladder.  The 
urethral  canal  is  shorter,  wider, 
and  straighter  than  in  the  male. 
Averaging  in  length  only  one 
inch  and  a  half,  its  diameter  is 
a  quarter  of  an  inch  or  more,  but 
enlarged  and  fimnel-shaped  ad- 
joining the  neck  of  the  bladder, 
narrowed  at  the  external  orifice, 
with  a  dilatation  in  the  floor  of 
the  urethra  near  the  meatus. 
The  course  of  this  canal  is  nearly 
straight,  having  a  slight  curve 
below  the  symphysis  pubis,  the 
concavity  looking  upwards. 

Lying  in  the  middle  line,  the 
urethra  passes  from  the  bladder 
through  the  triangular  ligament, 
in  the  pubic  arch,  to  the  ex- 
ternal orifice  ;  but,  throughout 
its  course,  the  tube  is  imbedded 
in  the  texture  of  the  upper  or 
anterior  wall  of  the  vagina,  the 
compressor  urethrae  muscle  em- 
braces it  in  the  arch  of  the  pubes,  between  the  two  layers  of  the  trian- 

*  External  genitals,  in  Female.  1.  External  labia.  2.  Internal  labia  or 
nymphae.  3.  Clitoris.  4.  Meatus  Tirinarins.  5.  Opening  of  vagina.  6.  Hymen. 
7.'  Fourchette.  8.  Vestibnle.  9.  Mons  veneris.  10.  Perinasiim.  11.  Anns.  (From 
A.  Jamain.) 
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gular  ligameBfc,  and  beliind  this  strncture  the  anterior  ligament  of  the 
bladder  overlies  the  vesical  portion  of  the  tnbe.  Owing,  however,  to 
the  comparative  absence  of  nnyielding  structures  around  the  urethral 
tube,  it  admits  of  dilatation  much  more  readilj  than  the  male  urethra. 
The  external  orifice,  or  meatus  urinarius,  is  a  small,  round  opening", 
set  in  an  elevation  ;  it  is  situated  within  the  vulva,  immediately  above 
the  entrance  to  the  vagina,  and  below  the  symphysis  pubis,  about  an 
inch  beneath  and  behind  the  clitoris,  and  between  the  commissure  of 
the  inner,  smaller  labia,  or  nymphae  (Fig*.  972). 

The  urethral  tube  consists  of  mucous  membrane,  with  an  outer 
layer  of  submucous  cellular  and  elastic  tissue,  enveloped  by  a  vascular 
structure  containing  a  plexus  of  veins.  The  mucous  memhi'ane  has 
a  pale  colour,  except  adjoining  the  external  orifice ;  and  it  presents 
longitudinal  folds,— one  more  especially,  in  the  floor  of  the  canal,  which 
corresponds  to  the  median  crest  in  the  prostatic  portion  of  the  male 
urethra.  Numerous  tubular  mucous  glands  lie  between  the  folds  of 
membrane,  with  their  apertures  directed  towards  the  bladder ;  and 
mucous  follicles  open  within  and  around  the  outer  orifice  of  the 
urethra.  Both  these  forms  of  gland  are  of  larg-er  size  towards  the 
more  external  portion  of  the  tube.  The  vessels  Sbnd  nerves -proceed  from 
those  which  supply  the  vagina. 
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CHAPTER   LXIV. 


RENAL   CALCULUS — STONE    IN   THE   BLADDER — LITHOTOMY   AND    LITHOTRITT. 


Fig.  973.* 


I  NOW  approach  a  subject  around  -whicli,  as  a  central  figure  in  Surgery, 
has  gathered  a  vast  accumulation  of  material,  and  the  difficulty  lies, 
not  in  the  exclusion  of  touch  that  might  he  superadded,  but  iu  the 
selection  of  that  which  will  exhibit  a  faithfully  complete  view  of  the 
whole ;  just  as  an  artist  would  catch  the  lineaments  of  his  attractive 
model,  that  he  may  at  least  present  a  portraiture  true  to  life. 

Having  already  traced  the  origin  and  prodxiction  of  Urinaiy  Calculi, 
and  described  their  various  species,  the  Student  is  now  fully  prepared 
to  enter  with  advantage  upon  their  further  history  iu  the  kidney,  and 
the  bladder. 

Renal-  Calculus. — A  stone  forming  in  the  pelvis  of  the  kidney 
may,  or  may  not,  be  attended  with  pain  or  other  symptoms  of  nephri- 
tic ii'ritation.  Frequently  it  remains  quiescent 
and  unsuspected  when  lodeed  in  this  dilated 
portion  of  the  ureter  (Fig.  973).  It  may  there 
attain  a  large  size  and  remarkably  irregular 
shape,  being  moulded  to  the  pelvis  and  calices 
of  the  ureter  within  the  hilus  of  the  kidney. 
AbsorjDtion  of  the  kidney-siibstance  results  fj'oni 
the  continued  pressure,  and  this  is  attended 
with  pain  in  the  lumbar  region  and  symptoms 
of  nephritis.  In  rare  cases,  abscess  has  been 
known  to  ensue  and  the  stone  be  discharged 
through  an  aperture  in  the  loin. 

A  small  stone  in  the  pelvis  of  the  kidney 
usually  descends  through  the  ureter  into  the 
bladder;    it  gradually  increases  in  size,  as  a 
vesical  calculus,  by  accumulating-  concretion  on  its  surface. 

The  descent  or  passage  of  a  renal  calculus  is  accompanied  with 
more  or  less  severe  pain  and  constitutional  disturbance,  according 
to  the  size  and  shape  of  the  stone.  A  small,  smooth  stone  may 
descend  without  occasioning  any  notable  suffering,  A  larger-sized 
and  rough  stone,  as  a  mulberry  calculus,  descends  with  much  difficulty 
and  causes  proportionate  agony.  After  perhaps  some  symptoms  of 
nephritic  irritation,  the  patient  is  seized  with  sudden  and  excruciating 
pain  in  tbe  loin,  extending-  down  the  course  of  the  spermatic  cord  to 
the  testicle,  which  is  often  retracted,  and  down  tbe  thighs.  This 
agony  may,  as  it  is  said,  "  double  the  patient  up,"  and  make  him  roll 
on  the  ground,  vainly  seeking  and  imploring  relief.  It  is  worse  to 
bear,  and  to  witness,  than  the  pain  in  passing  a  gall-stone.  Bloody 
urine,  vesical  irritability,  and  frequent  micturition,  with  vomiting  and 
constitutional  irritation,  are  the  additional  symptoms  of  a  descending 
renal  calculus,  and  which  simulate  acute  nephritis.     But  the  consti- 

*  St.  Mary's  Hosp.  Mus.,  H.  a.  23.  Calculus  in  the  pelvis  of  kidney ;  the  stone 
has  the  form  and  size  of  an  acorn,  and  its  surface  is  beset  with  hard,  spinous  pro- 
jections. Probably  oxalate  of  lime.  Patient  died  of  tubercular  meningitis,  with 
cavities  in  both  lungs.      (Dr.  Alderson.) 
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tutional  disturbance  is  not  febrile,  the  pulse  remaining  comparatively 
nnaffected,  or  getting  small  and  feeble,  as  prostration  and  the  other 
symptoms  of  collapse  ensue.  These  symptoms  continue,  with  occa- 
sional remissions,  fi'om  generally  twelve  to  twenty-four  hours, — the 
usual  period  occupied  by  the  descent  of  a  venal  calculus ;  when,  on  its 
entering  the  bladder,  all  the  symptoms  suddenly  cease.  This  origin, 
character,  and  termination  oi:  the  symptoms  determine  the  diagnosis. 
Sometimes,  the  calculus  becomes  impacted  in  the  ureter,  and  symptoms 
of  pyelitis  sujjervene.  Stricture  of  the  ureter  may  i-esult  from  the 
passage  of  a  rough  calculus  ;  or  when,  occasionally,  it  remains  in^pacted 
in  the  ureter,  this  tube  is  g-radually  much  dilated  above,  while  the 
kidney  undergoes  atrophy  and  degeneration.  When  the  stone  has 
become  vesical,  and  is  lodged  in  the  bladder,  the  symptoms  of  stone 
in  the  bladder  begin. 

Treatment. — Only  palliative  measures  are  available.  Opium  is  the 
most  efiicacious  anodyne  for  assuaging  the  nephralgic  pain,  and. the 
patient  can  be  kept  under  its  influence  during*  the  whole  period  of 
passing  the  stone.  Chloroform  may,  however,  be  administered  with 
advantage,  from  time  to  time,  as  a  relaxant.  The  warm  bath  is  also  a 
most  serviceable  adjunct.  Cupping  in  the  loins,  followed  by  warm 
fomentations,  may  afford  some  relief.  The  bowels  should  be  thoroughly 
emptied  by  mild  oleaginous  enemata,  and  diluent  drinks  freely  allowed. 

Stone  in  the  Bladdee. — Symptoms. — A  stone,  loose  in  the  cavity 
of  the  bladder,  falls  into  the  most  dependent  part,  behind  the  pro- 
state ;  bat  it  shifts  about  according  to  the  varying  posture  of  the 
patient. 

The  early  symptoms  of  stone-formation  in  the  bladder  are  very 
insidious.  And  here  I  would  take  the  description  of  these  symptoms 
and  then*  development,  as  given — and  quite  accurately — by  Sir  H. 
Thompson ;  for  I  think  that  history  of  the  slight  and  intermittent 
inconvenience,  rather  than  suffering,  occasioned  by  the  formation  of 
a  vesical  calculus,  will  clearly  show  how  highly  improbable  it  is  that 
a  patient  with  a  small  stone  in  the  bladder  should  thus  be  led  to  seek 
relief;  and,  therefore,  under  circumstances  relating  to  the  urinary 
organs,  as  well  as  the  size  of  the  stone,  when  the  operation  of  lithotrity 
should  be  performed,  instead  of  lithotomy, — and  in  the  hands  o£  the 
average  operator. 

Taking,  for  example,  the  ordinary  case  of  uric-acid  or  oxalate  of 
lime  formation,  the  question  is  put :  "What  is  the  ordinary  or  typical 
history  of  a  stone  case  P  You  will  find  a  healthy-looking  man,  with 
good  family  history  as  to  longevity,  but  often  tainted  with  gout,  one 
or  two  cases  of  it  existing,  antecedently  or  in  a  collateral  branch  ;  or  in 
its  absence,  some  record  of  gravel  or  stone  in  an  ancestor.  At  middle 
life  he  finds  uric  acid  in  his  urine,  as  a  brick-dust  deposit,  more  or  less 
persisting.  Soon  after  a  small  bit  of  gravel  passes,  with  or  without 
a  marked  attack  of  renal  pain  ;  if  the  latter,  he  is  at  the  time  much 
relieved  pei'haps  by  medicine  ;  but  often  no  special  treatment  or 
regimen  is  adopted  at  this  critical  point  in  his  life  to  check  the 
tendency  now  fully  developed;  so,  after  an  interval,  another  and 
another  little  stone  passes,  and  then  no  more  for  a  few  months ;  and 
although  some  suspicious  symptoms  appear,  they  are  thought  verv 
lightly  of,  especially  as  the  man  has  not  during  the  last  nine  or  twelve 
months  passed  any  gravel  as  he  used  to  do.    Whereupon  he  congratu- 
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lates  liimself,  and  is  congratulated — not  prudently  ;  and  tbe  suspicious 
symptoms  are  so  often  attributed  '  to  that  little  weakness  of  the  bladder 
which  all  people  have  as  they  get  ouAvards  in  years.'  Delusive  axiom  ! 
But  what  are  these  suspicious  symptoms  ?  Not  very  marked,  but 
ample  to  render  almost  certain  to  the  experienced  observer  that  that 
interval  of  freedom  from  passing  gravel  only  marks  an  advancing 
stage  of  the  malady,  and  shows  that  the  gravel  i-s  now  too  large  to 
pass  the  urethra;  tbat  in  the  bladder  is  a  small  stone  growing  by 
accretion,  and  consuming  surplus  uric  acid  for  that  purpose  day  by 
day.  The  frequency  of  micturition  is  greater  by  day,  during  move- 
ment, than  by  night,  during  rest — a  condition  altogether  contrary  to 
that  of  the  'weakness  in  advanced  years'  (prostatic  hypertrophy), 
Avhen  the  frequency  is  almost  always  greater  by  night  than  by  day. 
A  slight  pain — a  mere  passing  sting — is  mostly  present  at  the  close  of 
the  act  of  micturition,  in  the  end  of  the  penis;  while,  on  the  contrary, 
in  the  weakness  aforesaid,  the  pain,  if  any,  occurs  from  a  distended 
bladder,  before  micturition,  and  is  relieved  by  the  act.  Next,  some 
day,  after  an  unusual  walk,  or  it  may  be  after  an  hour  or  two  in  the 
saddle,  a  little  blood  was  observed  in  the  urine  first  passed  afterwards  ; 
soon  forgotten,  or  if  named  to  the  attendant,  was  followed  by  the  recom- 
inendation  not  to  take  such  exercise  again ;  but  this  significant  sign 
unhappily  aroused  no  suspicion  of  the  ti'ue  cause ;  so,  such  exercise 
not  being  taken  again,  the  occurrence  did  not  reappear,  which  again 
comforts  everybody."  ("Lectures.")  But,  under  these  circumstances, 
the  existence  of  a  small  stone  in  the  bladder  may  be  strongly  suspected. 

The  symptoms — when  developed — arise  from  the  mechanical  irrita- 
tion and  the  obstruction  caused  by  the  stone  as  a  foreign  body  in  the 
bladder.  They  are  always  essentially  the  same  in  kind,  though  modi- 
fied in  degree  in  different  cases,  and  may  be  comprised  under  four 
heads  :  pain,  chiefly  in  the  glans  penis  ;  irritability  of  the  bladder  with 
increased  frequency  of  micturition ;  obstruction  occasionally  to  the 
passage  of  urine ;  and  morbid  conditions  of  the  urine,  bloody  urine  in 
particular.  In  addition  to  these  four  symptoms,  which  severally  may 
arise  from  other  causes  than  stone,  there  is  the  physical  sign  of  a  hard 
body  elicited  by  sounding  the  bladder  with  a  metallic  instrument, 
whereby  a  stone  can  be  felt  and  heard  when  struck, — the  sensation 
and  sound  as  of  stone  being  transmitted  through  a  metallic  instrument 
to  the  hand  and  ear.  This  touchstone,  as  to  the  presence  of  a  calculus, 
is  conclusive,  when  available ;  and  it  alone  is  far  more  diagiiostic  of 
stone  than  all  the  mere  functional  SATnptoms  of  its  presence. 

Taking  these  symptoins  in  the  order  mentioned,  their  respective 
characters  must  be  noticed  more  particularly.  The  pain  is  that  of 
a  dull  weight  about  the  neck  of  the  bladder,  and  perhaps  an  uneasy 
sensation  extending  to  the  lower  part  of  the  abdomen,  the  perineeum, 
or  thighs,  or  even  to  more  remote  parts,  as  the  knee,  heel,  foot,  or 
arm ;  but  the  pain  shoots  along  the  urethral  or  under  surface  of  the 
penis  and  centres  in  the  glans.  Here  the  pain  is  more  acute,  and  it  is 
aggravated  after  each  act  of  micturition,  when  the  stone  settles  down 
on  the  more  sensitive  trigone  vesical  of  the  bladder  behind  the  pro- 
state. In  consequence  of  this  pain  in  the  glans  penis,  children  acquire 
the  habit  of  constantly  handling  and  pulling'  the  prepuce,  whereby  it 
becomes  conspicuously  enlarged  and  elongated  ;  the  recumbent  posi- 
tion also  is  often  sought  instinctively  in  passing  water,  to  relieve  the 
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recurring  attack  of  suffering.  The  vesical  irritability  and  frequent 
desire  to  evacuate  the  bladder  are  in  like  manner  aggravated  after 
micturition ;  for  as  the  urine  is  strained  off  bj  an  urgent  effort,  the 
stone  settles  down  on  its  sensitive  bed,  and  is  grasped  bj  the  con- 
tracted bladder.  Thence  micturition  is  not  unfrequentlj  spasmodic 
and  involuntary.  I  have  known  a  most  urgent  micturition  to  occur 
every  ten  minutes  or  quarter  of  an  hour,  especially  during  or  after 
exercise.  The  semen  may  be  ejected  at  the  same  time,  and  some- 
times with  troublesome  priapism  ;  and  there  is  a  tendency  to  prolapsus 
of  the  rectum,  in  consequence  of  the  oft-repeated  straining  and 
spasmodic  efforts  to  relieve  tbe  bladder.  When  the  bladder  is  empty, 
any  movement  of  the  body  will  be  more  or  less  communicated  to  the 
stone,  which  rolls  about  with  every  change  of  posture.  Personal  expe- 
rience soon  restrains  the  sufferer's  movements.  Exercise  is  avoided, 
and  he  shuns  any  sudden  or  violent  exertion ;  the  pain  is  increased 
also  by  any  jolting  motion,  as  in  jumping,  riding,  or  driving.  The 
urine,  passing-  frequently  and  in  small  quantities  at  a  time,  may  flow 
freely,  in  a  full  stream ;  but  it  is  very  liable  to  stop  ahriqjtly,  owing 
to  the  stone  being  washed  forward  suddenly  ag"ainst  the  neck  of  the 
bladder,  thus  closing  the  urethral  oritice  ; — a  small,  smooth  stone,  as 
more  often  the  uric-acid  calculus,  having  especially  this  symptomatic 
.effect.  Inflammation  commences  at  the  sensitive  and  vascular  neck 
of  the  bladder,  spreading  over  the  mucous  membrane  until  general 
cystitis  is  established.  The  character  of  the  urine  changes.  It  becomes 
clouded  and  sometimes  loaded  with  mucous  or  muco-purulent  deposit, 
which  may  clear  off  as  the  bladder  gets  reconciled  to  the  presence  of 
a  stone ;  although  attacks  of  cystitis  recur,  from  any  unusual  exercise 
or  irritant  state  of  the  urine  from  errors  of  diet.  This  chronic  cystitis 
leads  to  phosphatic  deposit ;  coating  the  calculus  perhaps,  and  in- 
creasing its  size, — whatever  may  be  its  original  composition,  as  uric 
acid  or  oxalate  of  lime. 

In  an  early  stage  of  stone-formation,  the  state  of  the  urine  may 
be  taken  as  partly  an  indication  of  the  kind  of  calculus  in  the  bladder. 
When  the  urine  is  clear,  and  of  a  brig'ht  amber  or  golden  colour, 
the  stone  will  probably  be  either  uric  acid  or  oxalate  of  lime ;  while 
a  turbid  urine,  with  a  constant  deposition  of  urates,  in  the  form 
of  reddish  or  pink-coloured  sand,  is  associated  with  a  calculus  consist- 
ing of  urates  or  lithates.  As  these  three  kinds  of  stone  increase  in 
size  slowly,  the  corresponding  states  of  urine  in  such  cases  may  con- 
tinue for  a  period  of  some  months  or  long-er.  At  length,  however, 
the  stone  acquires  sufficient  size,  and  roughness  of  surface — in  the 
case  of  oxalate  of  lime,  to  induce  cystitis, — fi^om  the  prolong-ed  irrita- 
tion of  the  bladder  by  a  foreign  body ;  and  inflammation  of  the  vesical 
mucous  membrane  is  attended  with  a  deposition  of  phosphates  in  the 
form  of  white  sand,  mingled  with  muco-purulent  matter,  the  urine 
becoming  turbid,  and  of  an  orange-brown  colour.  In  such  case,  the 
urine  is  ammoniacal,  and  the  deposit  consists  of  the  ammoniaco-mag- 
nesian  phosphates.  Phosphatic  iirine  having  reference  to  an  alkaline 
state  of  this  secretion — not  from  ammonia,  is  also  accompanied  with 
a  deposit  of  white  sand,  consisting  of  the  phosphates  of  lime  and 
magnesia,  which  are  insoluble  in  alkalies;  but  this  is  unaccompanied 
with  muco-purulent  matter,  the  urine  becoming  only  slightly  turbid, 
and  of   a  pale  yellow   or  whey  colour.     In  either  case,  phosphatic 
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deposit  encrusts  the  original  stone-formation ;  and  the  urine  bears 
evidence  of  this  change  in  the  calculus,  Avhich  now  grows  more  rapidly, 
and  may  attain  to  a  large  size. 

But  in  any  case  of  stone-formation,  the  urine  is  often  and  charac- 
teristically tinged  or  streaked  with  blood,  sometimes  amounting  to 
vesical  ha^mon-hage  ;  and  this  symptom  may  continue  for  a  long  pei-iod. 
After  micturition  or  any  violent  exercise,  bloody  l^rine  is  more  apt  to 
occur,  from  attrition  of  the  stone  and  interior  of  the  bladder;  a  large, 
rough  stone,  such  as  the  mulberiy  calculus,  more  especially  producing 
this  symptom. 

Age  very  much  affects  the  tolerance  of  the  bladder  for  stone,  and 
thence  aggTavates  or  mitigates  some  of  the  symptoms ;  particularly 
the  pain  and  vesical  irritability,  and  the  tendency  to  cystitis.  In 
childhood,  the  former  symptoms  are  often  severe,  but  the  urine  remains 
unclouded;  in  manhood  and  mid-life,  or  during  the  period  of  sexual 
activity,  the  pain  and  vesical  irritability  are  even  more  distressing, 
and  there  is  also  far  more  tendency  to  vesical  inflammation  ;  while  in 
old  age,  the  more  atonic  state  of  the  bladder  tolei-ates  the  presence  of 
stone  without  much  suffering,  but  the  chronic  cystitis  is  much  in- 
creased by  enfeebled  health,  and  frequently  by  retention  from  prostatic 
enlargement,  or  in  consequence  of  old-standing  stricture. 

Sounding  the  Bladder. — A  sound  is  a  solid  steel  instrument,  shaped 
like  a  catheter ;  but  with  a  shorter  curve,  and  having  a  bulbous 
extremity,  and  a  broad,  flat,  smooth  handle.  It  should  be  smaller 
than  a  full-sized  catheter,  this  reduction  and  its  shorter  curve  enabling 
the  instrument  to  be  freely  turned  about  in  the  bladder ;  while  its 
enlarged  extremity  will  aid  jin  detecting  the  stone,  and  its  expanded 
handle  renders  the  sensation  communicated  more  perceptible  to  the 
touch.  The  round,  granular-handled  sound  is  perhaps  a  more  delicate 
instrument,  and  is  now  much  used  (Fig.  974).     A  proportionately 
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smaller  instmiment,  and  with  an  abrupt  curve,  will  be  suitable  for 
children,  in  Avhom  the  bladder  is  situated  higher  up  in  the  pelvis  than 
in  adults.  Sir  H.  Thompson's  catheter-soixnd  or  searcher  has  a  cylin- 
di'ical  and  fluted  handle — like  a  lithotrite,  and  combines  the  advantage 
of  a  catheter  and  sound ;  whereby  the  bladder  can  be  partly  emptied 
or  injected,  as  occasion  may  require.  Sounds  of  various  sizes  and 
curvature  will  be  required  in  different  cases. 

Sounding  is  performed  in  the  following  manner,  chloroform  having 
been  administered,  only  when  the  bladder  is  unusually  sensitive  or 
irritable  and  spasmodic,  or  the  patient  too  restless  for  examination: 
— The  bladder  should  contain  three  or  four  ounces  of  urine,  or  having 
been  distended  to  that  amount  by  injection  with  warm  water,  and  the 
patient  lying  in  the  semi-recumbent  position,  the  instrument  is  warmed 
conveniently  by  slipping  it  up  the  arm  of  the  operator  for  a  few  seconds, 
then  well  oiled,  and  passed  gently  along  the  urethra  into  the  bladder. 
Its  cavity  is  explored — first,  along  the  inferior  surface,  by  raising  the 
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handle  of  the  sound  and  passing  its  convexity  from  the  neck  of  the 
bladder  in  a  sweep  backwards  (Fig.  975)  ;  then,  the  bladder  should  be 
explored  laterally,  by  revolving  the  handle  from  side  to  side  between 
the  fingers  and  thumb  ;  lastly,  the  instrament  should  be  withdrawn  to 
the    neck   of   the   bladder, 

and  the  point  turned  down-  Fi®-  975. 

wards  to  the  depressed  space 
behind  the  prostate,  and 
then  upwards  to  behind  the 
pubes, — the  free  movement 
of  the  beak  in  the  former 
situation,  or  its  reach  up- 
wards in  the  latter  part, 
being  facilitated  by  depress- 
ing the  handle  of  the  instru- 
ment between  the  thighs. 
The  space  behind  the  pro- 
state may  sometimes  be  ad- 
vantageously tilted  forwards 

by  introducing  the  finger  into  the  redtUm ;  a  proceeding  chiefly 
requisite  in  old  persons. 

In  all  these  manoeuvres,  the  instrument  is  used  with  a  gently 
tapping  motion,  in  order  to  strike  the  stone,  avoiding  any  rough 
manipulation,  as  the  bladder  may  be  very  sensitive  and  easily  disposed 
to  bleed,  from  long-continued  irritation.  Failing  to  discover  a  stone 
in  the  recumbent  position,  the  bladder  should  be  sounded  with  the 
patient  standing  up,  and  with  a  more  or  less  than  moderately  distended 
state  of  the  cavity.  These  resources  having  failed  to  present  the 
stone,  a  second  exploration  may  be  made  in  the  course  of  a  few  days. 

The  knowledge  gained  by  sounding  comprises  more  than  the  fact 
of  the  presence  of  a  stone.  Its  situation  is  generally  found  to  be  on 
one  side  of  the  neck  of  the  bladder,  more  frequently  to  the  right ;  or 
when  small-sized,  it  usually  lies  backwards  towards  the  fundus  or 
buried  in  the  space  behind  the  prostate.  (See  Fig.  975i)  Its  size  is  less 
clearly  ascertainable  ;  but  this  may  be  guessed  by  observing  the  extent 
of  hard  surface  over  which  the  sound  passes,  and  the  readiness  with 
which  the  stone  is  found  in  all  conditions  of  the  bladder;  while  the 
resistance  offered  by  the  stone  to  move  it  from  its  position,  wall 
afford  some  estimate  of  its  iveiglit.  By  introducing  a  lithotrite,  the 
dimensions  of  the  calculus  can  be  measured  in  all  directions,  as  indi- 
cated by  the  separation  of  the  blades ;  and,  in  raising  the  stone  from, 
the  base  of  the  bladder,  an  experienced  hand  will  thus  also  somewhat 
appreciate  its  weight.  The  size  and  weight  of  the  stone  together 
represent  the  quantity  of  matter — a  very  important  consideration 
relative  to  the  amount  of  debris  which  would  have  to  be  evacuated 
from  the  bladder,  were  lithotrity  performed.  The  shape  of  the  surface, 
w^hether  rough  or  smooth,  is  tolerably  perceptible  to  the  touch ;  and 
the  density  or  hardness  of  the  stone  can  be  estimated  almost  precisely 
by  the  sound  elicited  on  percussion  with  the  instrument — by,  in  fact, 
sounding.  A  hard  calculus,  as  the  oxalate  of  lime  or  a  uric-acid  cal- 
culus, rings  when  struck,  so  as  to  communicate  a  click  audible  to  a 
bystander  at  perhaps  a  distance  of  some  yards  off;  a  soft  calculus, 
consisting  of  phosphates,  conveys  a  dull  earthy  sound,  perhaps  scarcely 
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audible  to  the  operator.  The  grating  rough  sensation  and  slight 
sound  of  a  fasciculated  bladder,  overlaid  with  phosphate  deposit  (Fig. 
97(3),  must  not  be  mistaken  for  a  distinct  calculus. 

A  second  calculus,  or  the  presence  of  several  calculi  (as  in  tigure), 
can  sometimes  be  distinctly  detected  by  the  sounds  a  stone  perhaps 

lying  on  each  side  of  the  bladder ;  the 
introduction  of  a  lithotrite  will,  how- 
ever, surely  determine  the  question, 
when  one  stone  is  seized  and  another 
struck  with  the  instrument  still  hold- 
ing the  first  in  its  grasp.  Sir  H. 
Thompson  has  devised  and  employed 
a  modification  of  the  lithotx'ite,  which 
acts  as  a  sound,  catheter,  and  measurer. 
It  goes  by  the  name  of  Weiss's  catheter- 
scoop,  with  stop-cock. 

Sounding  is  an  operation  not  wholly 
free  from  danger.  It  may  induce 
cystitis  and  peritonitis,  terminating 
fatally.  Sanson,  Civiale,  Crosse,  and 
others  have  recorded  such  fatal  cases. 
Hence,  caution  and  gentleness  should 
be  observed  in  the  practice  of  this  familiar  procedure.  With  all 
possible  light-'handedness  in  sounding,  severe  cystitis  is  sometimes  pro- 
voked ;  as  happened  in  a  case  where  Dr.  Gross  had  sounded  a  young 
man  who  was,  however,  the  subject  of  stone  of  twenty  years'  duration, 
and  accompanied  with  chronic  cystitis.  Nor  should  the  shock  as 
from  injury  be  overlooked,  as  occurring  in  some  cases ;  although 
under  antesthesia,  when  necessary,  this  contingency  may  be  mitigated 
or  averted; 

All  the  symptoms  of  stone  are  more  or  less  pronounced,  according 
to  the  size  and  shape  of  the  calculus,  as  a  foreign  body  in  the  bladder. 
A  large-sized  stone  is  usually  attended  with  more  marked  symptoms  ; 
and  an  irregular,  rough  stone  is  productive  of  the  most  severe  symp- 
toms. But  the  duration  of  the  symptoms  affords  no  indication  of  the 
size  to  which  the  stone  may  have  grown ;  for  uric-acid  and  oxalate 
of  lime  calculi  increase  slowly,  whereas  phosphatic  calculi  more 
rapidly  attain  to  perhaps  a  large  size.  The  quality  of  the  urine  will 
also  affect  the  severity  of  certain  symptoms ;  a  highly  acid  or  alkaline 
state  of  the  urine  having  a  stimulant  action  on  the  interior  of  the 
bladder,  and  thus  aggravating  the  pain  and  vesical  irritability.  Lastly, 
the  condition  of  the  bladder  itself,  when  inflamed,  whether  by  irritation 
of  the  calculus  or  its  continuance,  has  a  similar  influence  on  these 
symptoms.  Phosphatic  calculi  imply  a  previously  disorganized  state 
of  the  bladder  or  chronic  cystitis,  and  thence  the  accompanying  local 
and   constitutional   disturbance   of  this   state.     On   the   other   hand. 


*  Ro3^  Coll.  Sarg.  Mus.,  2024.  Bladder,  showing  the  mucous  coat  beset  with 
numerous  white  calculi,  of  small  size,  angular,  irregular  shape,  and  adherent  in 
little  depressions  on  the  surface  of  the  membrane.  At  the  lower  and  back  part 
of  the  bladder  these  calculi  are  most  closely  aggregated,  and,  with  intermediate 
deposit,  form  an  encrustation.  The  prostatic  urethra  is  also  the  seat  of  several 
such  adherent  calculi.  Others  lay  loose  within  the  cavity  of  the  bladder.  From  an 
old  man  who  had  symptoms  of  stone  for  a  long  time  before  death.     (R.  Listen.) 
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sounding'  may  fail  to  discover  the  presence  of  stone,  and  sucli  in- 
stances have  occurred  in  the  hands  of  the  most  experienced  Surgeons  ; 
as  Cheselden,  Pelletan,  and  Dupuyti-en.  In  some  cases,  large  calcuh', 
of  the  size  even  of  a  hen's  or  duck's  egg,  nearly  filling  the  bladder, 
have  escaped  the  most  careful  and  minute  examination ;  instances  of 
which  are  related  by  Verzascha,  Benevoli,  Duretus,  Riverius,  Marcellus 
Donatus,  Chesneau,  Valentin,  Riolanus,  Morgagni,  Covillard,  Tolet, 
Morand,  Deschamps,  and  Chopart,  and  by  Gross  as  having  occurred 
in  the  practice  of  Sir  B.  Brodie.  Several  calculi  cannot  always  be 
detected;  Collot  extracted  from  the  bladder  twenty-two  previously 
undiscovered  calculi,  which  wei'e  hard  and  the  size  of  a  hazel-nut. 
Failure  has  occurred  also  after  repeated  exploration,  as  in  the  hands  of 
Abernethy,  who  thus  failed  to  discover  a  large,  rough,  oval  calculus. 
In  some  such  cases,  the  stone  has  remained  undiscovered  for.  years, 
until  after  death.  In  other  cases,  and-  not  unfrequently,  a  stone  may 
be  distinctly  felt  at  one  time,  and  not  at  another ;  a  remarkable  in- 
stance of  which  fell  to  my  own  lot.  I  had  distinctly  touched  a  small 
stone,  lodged  apparently  in  the  cul-de-sac  behind  the  prostate,  and  it 
was  also  felt  by  other  Surgeons ;  yet,  a  few  days  afterwards,  when 
about  to  operate,  I  could  not  detect  the  stone  as  the  patient  lay  on  the 
table,  nor  could  it  be  discovered  by  Mr.  Coulson,  sen.,  or  by  Mr.  Gut- 
teridge ;  the  latter  skilled  lithotomist  having  explored  the  bladder  in 
various  states  of  distension  and  the  patient  standing  up.  In  about  a 
month  afterwards,  the  patient  came  to  me  with  the  stone  in  his  hand ; 
he  told  me  that  he  had  been  seized  with  an  intolerable  desire  to  pass 
water,  and  as  if  the  passage  would  burst,  when  the  stone  suddenly 
shot  out  and  rolled  across  the  room.  Lastly,  a  calculus  may  be  found 
apparently,  by  sounding;  and  then  the  unhappy  mistake  has  been 
made  of  cutting  for  stone  and  finding  none.  This  misadventure  has, 
however,  happened  to  the  most  experienced  Surgeons ;  to  Cheselden, 
who  on  three  occasions  cut  and  found  no  stone ;  Crosse  also,  Roux, 
and  Dupnytren,  each  of  whom  have  thus  performed  abortive  operations. 
Velpeau  was  acquainted  with  four  such  instances ;  S.  Cooper  knew  of 
seven  ;  and  Mr-  Coulson  can  refer  to  at  least  seven  cases,  at  two  of 
which  he  was  present,  where  patients  have  been  subjected  to  lithotomy, 
with  the  absence  of  any  stone  in  the  bladder.  (See  Gutteridge  on 
"  Cutting  for  Stone  and  finding  none,  explained.")  Strange  to  say, 
many  of  the  patients  who  were  thus  subjected  to  abortive  operations, 
as  for  stone,  were  at  once  cured  of  the  symptoms  referable  to  its 
presence  in  the  bladder. 

JEnlargement  of  the  Prostate  renders  all  the  symptoms  of  stone  less 
pronounced.  The  calculus  lies  usually  in  a  receptacle  behind  the 
elevated  prostate, — especially  when  the  middle  lobe  is  enlarged ;  beino- 
thus  removed  from  the  sensitive  vesical  neck,  the  pain  in  the  glans 
penis,  and  the  vesical  irritability  with  increased  frequency  of  mictu- 
rition, are  much  relieved  ;  the  imbedded  stone  is  less  apt  to  fall  over 
the  vesico-urethral  orifice,  and  suddenly  obstruct  the  stream  of  urine 
in  micturition ;  and  bloody  urine  is  less  liable  to  occur  from  movement 
in  the  bladder.  In  sounding,  the  convexity  of  the  instrument  may 
glide  over  the  stone,  in  its  receptacle,  which  thus  escapes  detection. 
A  short  sound  should  be  used,  curved  or  beaked,  and  turned  down 
into  the  post-prostatic  hollow. 

Encysted  calculus  is  so  named  when  the  stone  is  lodged  in  a  cyst  or 
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Fig.  977. 


pouch  of  the  mucous  membrane,  between  the  muscular  fasciculi  of  the 
bladder  (Fig.  977).  The  symptoms  of  stone — as  caused  by  a  loose, 
hard  body  rolling  about  in  the  bladder — are  necessarily  aisew^.     There 

may  be  some  pain  and  weight,  with  increased 
frequency  of  micturiti(m,  arising  from  the 
irritation  of  a  foreign  body  ;  but  there  can- 
not be  any  aggravation  of  these  symptoms 
after  each  act  of  micturition,  and  much 
increased  by  any  jolting  exercise — the 
stone  being  stationary ;  nor  any  sudden 
stoppage  of  the  stream  of  urine,  and  con- 
stant liability  to  the  admixture  of  blood. 
Then,  again,  sounding  gives  less  positive 
evidence  as  to  the  presence  of  a  stone.  The 
encysted  condition  may  be  suspected,  if  the 
stone  be  struck  just  once  in  a  Avay — when 
its  exposed  surface  is  hit  by  chance,  and  if 
it  be  always  found  at  the  same  part  of  the 
bladder,  being  also  immovable  from  its  position  ;  oa-  if  the  stone  can 
sometimes  be  easily  felt,  and  at  other  times  not  felt  at  all,  owing  to 
its  escape  occasionally  into  the  bladder  and  back  again  into  the  cyst. 
A  large  encysted  calculus,  having  been  struck,  may  pei-haps  be  defined 

with  the  bulb  of  the  instrument ;  not 
as  an  isolated  stone,  but  through  the 
mucous  membrane,  as  a  projecting 
tumour  (Fig.  978) .  This  comparative 
absence  of  symptoms  occurs  also  when 
a  calculus,  at  first  loose  in  the  bladder, 
afterwards  becomes  encysted. 

Diagnosis.  —^  The  symptoms  of 
stone,  taken  severally,  may,  when 
present,  be  due  to  other  diseases  of 
the  bladder.  A  pedunculated  growth 
from  the  middle  lobe  of  the  prostate, 
or  in  the  bladder,  is  apt,  daring  mic- 
turition, to  flap  over  the  urethral 
orifice  and  thus  abruptly  arrest  the 
flow  of  urine.  Ulceration  of  the 
prostate,  or  malignant  disease  of  the 
bladder,  both  give  rise  to  hgemorrhage. 
Lastly,  the  pain  and  vesical  irritability  may  be  due  simply  to  cys- 
titis, or  signify  neuralgia  of  the  vesical  neck;  or  be  sympathetic 
only  of  an  impacted  and  inflamed  testicle  within  the  inguinal  canal, 
in  the  moi-e  rare  case  of  undescended  testis.  We  should  therefore 
not  be  misled  by  the  presence  of  any  one  symptom,  but  be  guided 
by  an  association  of  the  symptoms  in  respect  to  urinary  calculus,  as 
in  the  diagnosis  of  nearly  all  other  diseases.  Even  the  positive 
evidence  afforded  by  sounding  Avill  often  be  masked,  as  already 
noticed,  when  the  prostate  is  enlarged,  or  the  calculus  is  encysted. 

*  Roy.  Coll.  Surg.  Mus.,  2019.  Sacculated  bladder;  two  extrusions  of  the 
mucous  membrane  contain  each  a  calculus,  exactly  filling  the  sac,  and  partly 
covered  by  the  membrane,  without  projecting  into  the  bladder.     (John  Heaviside.) 

t  Ibid.,  2012a.     (Wormald.) 
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And,  as  Sir  B.  Broclie  first  observed,  the  last-mentioned  symptoms, 
pain  and  vesical  irritability,  are  often  much  diminished  by  this  pro- 
static condition ;  owing  probably  to  the  enlargement  protecting  tho 
more  sensitive  neck  of  the  bladder  from  the  weight  and  friction  of 
the  stone.  Lastly,  in  aid  of  our  diagnosis,  the  age  of  the  patient 
should  not  be  overlooked  ;  the  prostatic  and  vesical  affections  to  which 
the  symptoms  may  severally  be  due,  being  almost  out  of  the  question 
in  childhood, — -when,  however,  bladder-symptoms  of  stone  may  arise 
from  hyperacidity  of  the  urine,  intestinal  ii"ritation,  or  other  causes 
of  urinary  incontinence,  as  occurring  at  an  early  period  of  life.  In 
adult  and  advanced  age,  the  patient's  constitutional  predisposition, 
and  hereditary  tendency — as  in  relation  to  gout — should  also  be  taken 
into  accoimt.  Difficulties  and  sources  of  fallacy  in  the  way  of  sounding- 
may  be  thus  enumerated  :  a  large  and  deformed  bladder ;  a  contracted 
bladder,  unable  to  contain  fluid  ;  a  sacculated  or  encysted  bladder  ;  an 
irregular,  hour-glass  contraction  of  the  bladder,  obstriicting  the  pas- 
sage of  the  sound  into  one  of  the  compartments ;  calcareous  mattei' 
adherent  to  the  walls  of  the  bladder ;  calculi  in  the  prostate  and 
urethra  ;  enlarged  and  roughened  prostate ;  and  tumours  at  the  neck  of 
the  bladder.     The  calculus  itself  may  be  coated  with  blood  or  mucus. 

In  the/emaZe,  the  symptoms  of  stone  are  similar  to  those  in  the 
male.  Sounding  is  very  easily  accomplished,  the  straight  and  short 
ui'ethra  readily  admitting  the  instrument  and  exploration  of  the 
bladder.  The  sound  should,  therefore,  be  shorter  and  less  curved. 
By  introducing  the  fingers  into  the  vagina,  the  stone  can  be  tilted 
forward,  thus  facilitating  the  examination. 

Consequences,  and  Terminations  of  Stone  in  the  Bladder. — The  bladder, 
prostate,  ureters,  and  kidneys  undergo  important  structural  changes, 
chiefly  of  a  destructive  character.  With  these  changes  in  the  urinary 
apparatus,  exhaustive  constitutional  disturbance  takes  place.  The 
bladder  becoming  exti'emely  sensitive,  especially  behind  the  prostate, 
w^here  the  calculus  commonly  rests,  the  urine  is  expelled  at  short 
intervals,  and  a  contracted  state  of  the  bladder  results.  Sometimes, 
however,  it  falls  into  an  atonic  and  dilated  condition,  with  retention  of 
urine,  which  by  decomposition  assumes  an  ammoniacal  and  offensive 
character.  In  either  state,  more  particularly  the  latter,  chronic  cystitis 
frequently  supervenes,  subject  OQcasionally  to  attacks  of  acute  cystitis, 
with  muco-purulent  urine.  A  fasciculated  condition  of  the  interior  of 
the  bladder  usually  results,  in  consequence  of  an  hypertrophied  develop- 
luent  of  the  muscular  bauds  beneath  the  mucous  membrane ;  and  not 
unfrequently  between  these  fasciculi  a  hernial  protrusion  of  the  miicous 
membrane  takes  place,  forming  a  pouch  or  cyst,  in  which  the  calculus 
is  apt  to  lodge  as  an  encysted  calculus.  An  ulcerative  and  discoloured 
sloughy  state  of  the  mucous  membrane  sometimes  sets  in,  or  a  parietal 
abscess  may  form,  which,  opening  into  the  bladder,  may  receive  the 
stone  into  its  sac,  and  thus  the  calculus  becomes  encysted.  Ulcerative 
perforation  of  the  bladder  has  been  known  to  occur,  allowing  the  stone 
to  escape  into  the  peritoneum,  or  perhaps  into  the  rectum,  vagina,  or 
perinseum.  Pelvic  cellulitis  sometimes  happens,  with  diffuse  suppura- 
tion. Peritonitis  is  even  a  more  rare  event.  These  results  have  pro- 
bably been  induced  by  injudicious  sounding.  The  prostate  usually 
becomes  in  some  degree  enlarged,  whereby  a  depression  or  pouch  forms 
behind  it,  as  a  frequent  i*eceptacle  for  the  stone ;  inflammation  and 
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abscess  'of  the  prostate  may  also  occur.  The  ureters  undergo  less 
marked  changes;  generally  they  are  somewhat  dilated  and  thickened 
by  chronic  inflammation,  especially  at  the  pelvic  portion  adjoining  the 
kidney.  This  organ  is  the  seat  of  the  most  serious  and  ultimately 
fatal  disorganization.  Thus,  the  kidneys  may  be  affected  with  chronic 
nephritis ;  and  sometimes,  with  the  acute  form  of  this  disease,  termi- 
nating in  sup23uration  and  a  speedily  fatal  issue  by  urgemia  or  pytemia. 
Degeneration,  however,  more  commonly  follows  as  the  consequence  of 
chronic  nephritis,  and  thence  death  from  albuminuria. 

This,  the  ordinary  course  of  stone  in  the  bladder,  extends  over  a 
longer  or  shorter  period  of  years  ;  vaiying  very  much  according  to  the 
kind  of  calculus,  the  constitution,  and  age  of  the  patient.  Neverthe- 
less, the  course,  although  more  or  less  slow,  and  the  symptoms  more 
or  less  severe,  is  always  progressive  in  its  tendency  to  a  fatal  issue. 
As  a  set-off  to  this  mode  of  termination,  a  spontaneous  cure  now  and 
then  happens,  by  the  expulsion  of  a  small  stone  through  the  Urethra 
in  the  act  of  straining  mictui-ition ;  and,  far  more  rarely,  the  stone  has 
been  ejected  by  ulceration  of  the  bladder  through  the  rectum,  vagina, 
or  perinceum ;  a  safe  passage  ha\'ing  been  provided  by  adhesive  in- 
flammation or  abscess. 

Operations. — The  treatment  of  Stone  in  the  Bladder  consists  of  the 
various  operative  procedures  appropriate  for  the  removal  of  Stone. 
Three  methods  have  been  devised,  two  of  which  are  established  Opera- 
tions :  (1)  lithotomy,  or  the  extraction  of  stone  by  a  cutting  operation  ; 
(2)  the  removal  of  stone  mechanically  by  instruments,  without  a  cutting 
operation — as  by  lithotrity  or  crushing  in  the  bladder  and  extraction 
or  expulsion  of  the  debris  through  the  urethra,  or  sometimes  by  simple 
dilatation  of  the  urethra;  (3)  solution  of  stone,  by  chemical  agents 
or  "  lithontriptics,"  or  by  the  agency  of  electricity — "electrolysis." 
Having-  regard  to  the  desirability  of  these  several  methods  of  pro- 
cediire,  it  might  seem  proper  to  notice  the  latter,  or  removal  by 
solution,  first ;  but  in  consideration  of  the  far  superior  efiicacy  of  the 
other  two  methods,  they  will  be  described  almost  exclusively;  and  fir.st 
lithotomy,  as  being*  the  operation  perhaps  most  generally  applicable, 
at  least  in  the  hands  of  the  average  operator. 

Lithotomy,  or  the  operation  of  cutting  for  Stone  in  the  Bladder,  has 
been  performed  in  various  ways ;  both  as  with  regard  to  the  seat  of 
operation  and  the  method  of  its  performance.  There  are  three  situ- 
tions  in  which  the  bladder  may  be  entered:  in  the  peringeum,  the 
supi^a-pubic  or  hypogastric  region,  and  through  the  rectum  ;  thus  indi- 
cating three  pi'iucipal  operations  of  lithotomy — perineal  lithotomy,  the 
supra-pubic  or  high  operation,  and  the  recto-vesical  operation.  Peri- 
neal lithotomy  comprises /oMr  varieties  :  (1)  the  ordinary  lateral  opera- 
tion of  Cheselden,  and  as  modified  in  detail  by  Key,  Liston,  and  other 
modern  lithotomists  ;  (2)  the  median  or  Marian  operation,  revived  by 
Vacca,  and  as  modified  by  Civiale,  Buchanan,  and  established  in 
modern  Surgery  by  Allerton  ;  (3)  the  bilateral  or  transverse  operation 
of  Dupuytren ;  (4)  the  quadrilateral  section  of  the  jjrostate  by  Vidal 
de  Cassis. 

Preparation  of  the  Patient  for  Lithotomy. — Some  Surgeons,  as  Key 
and  William  Coulson,  have  paid  great  attention  to  the  state  of  the 
patient's  constitutional  health  preparatory  to  operation ;  other  Sur- 
geons of  equal  eminence,  as  Liston,  have  not  deemed  it   necessary 
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to  delay  the  operation  by  mncli  preparation.  The  nervous  system 
being  tranquil,  or  subcUied  by  an  occasional  opiate,  the  skin  acting 
fx'eely,  and  the  urinary  secretion  having  been  corrected  as  far  as  pos- 
sible by  alkalies  or  acids,  according  to  the  character  of  the  calculus, 
the  bowels  should  be  well  relieved  by  mild  purgatives,  and  the  rectum 
especially  must  be  emptied  by  an  enema  of  castor  oil  and  soap-suds 
on  the  morning  of  the  operation.  On  no  account  should  the  operation 
be  performed  until  the  enema  has  come  away,  the  loaded  state  of  the 
bowel  much  increasing  the  liability  of  wounding  this  part. 

Instruments. — Certain  arrangements,  which  although  simple,  are 
indispensable  to  the  safe  performance  of  lithotomy.  A  firm,  even 
operating  table,  lightly  covered  with  a  doubled  blanket  so  as  not  to 
present  any  thickness  into  which  the  buttocks  might  sink  unevenly ;  a 
piece  of  waterproof  covering  being  placed  over  the  blanket,  of  sufficient 
length  to  hang  down  over  the  end  of  the  table.  Pillows  are  requisite 
to  support  the  back.  A  firm  stool  is  the  most  convenient  seat,  and  it 
must  be  of  such  height,  relative  to  the  table,  that  the  patient's  buttocks 
shall  be  level  with  the  operator's  breast  when  he  sits  down.  This  ad- 
justment is  easily  made  by  experience.  A  small  low  table  or  a  large 
chair  should  be  provided,  on  which  the  instruments  are  laid  out ;  and 
placed  to  the  right  of  the  operator,  so  that  he  can  readily  help  himself 
during  the  operation,  independently  of  any  assistant  for  this  purpose. 
The  appliances  and  instruments  requisite  are — a  pair  of.  bandages  of 
coarse  flannel,  each  about  three  yards  long  and  two  inches  in  width,  or 
leathern  couplets  may  be  preferable  ;  two  lithotomy-knives  or  scalpels, 
namely,  a  sharp-pointed,  straight-backed  knife,  and  a  blunt,  button- 
pointed  knife,  somewhat  curved  backwards  towards  the  end;  a  staff, 
boldly  curved  and  deeply  grooved  on  its  left  side,  with  a  good  pit  at 
the  end  of  the  groove,  the  size  of  the  instrument  being  sufficient  to  fill 
the  urethra,  and  the  handle  roughened  ;  lithotomy-forceps,  straight  and 
curved;  scoops  of  different  sizes  ;  a  bladder-searcher;  and  an  injecting 
syringe,  capable  of  holding  about  a  pint,  the  nozzle  fitting  to  a  catheter. 
To  these  might  be  added  a  gum-elastic  urine- draining  tube,  with  rings 
at  its  outer  end,  whereby  it  can  be  fixed  in  the  bladder  with  pei'ineal 
tapes  after  the  operation. 

Lateral  Oper ation. ^F our  assistants  at  least  are  required  for  the 
performance  of  this  operation ;  one  to  administer  chloroform,  one  on 
each  side  of  the  patient  to  fix  the  perinaeum  in  the  proper  position  as 
presently  described,  and  a  fourth  to  take  charge  of  the  staff,  A  fifth 
assistant  might  be  convenient  to  hand  instruments,  unless  they  are 
placed  within  easy  reach  of  the  operator,  when  sitting  down. 

The  operation  consists  in  cutting  on  a  staff  into  the  bladder- — by  a 
preliminary  superficial,  perineal  incision  to  reach  the  instrument,  fol- 
lowed by  a  deep  or  prostatic  incision  in  the  groove  of  the  staff  to  enter 
the  bladder  ;  and  the  extraction  of  the  stone.  Thence  the  instruments 
essentially  requisite  are  simply  three  :  a  staff,  a  knife,  and  forceps. 

The  patient  is  placed  recumbent  on  the  table,  and  chloroform 
administered.  Then  the  bladder,  having  been  previously  emptied  of 
urine,  should  be  injected  with  tepid  water  to  the  amount  of  about  four 
-to  six  ounces, — supposing  the  patient  to  be  an  adult, — in  order  to 
steady  the  bladder  and  expose  the  stone  to  the  grasp  of  the  forceps. 
But  over-distension  of  the  bladder  will  render  the  operation  more 
difficult,  by  causing  the  organ  to  recede ;  and  the  prostatic  ui-ethi-a 
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thus  being"  elongated,  the  perinseum  becomes  deepened.  Sounding 
should  now  be  performed,  immediately  before  the  operation  is  com- 
menced— when  the  patient's  bladder  is  in  position.  This  may  be  done 
with  an  ordinary  sound ;  but  it  is  pi-eferable  to  at  once  introduce  the 
staff  of  sufficient  size  to  occupy  the  urethra,  and,  using  it  as  a  sound, 
the  stone  must  be  distinctly  felt  and  its  situation  ascertained.  This 
is  an  imperative  rule  in  regard  to  lithotomy.  If  the  stone  cannot  be 
felt  at  the  time  of  operating,  the  operation  should  be  unhesitatingly 
postponed ;  if  it  can  be  felt,  the  operation  is  proceeded  with.  The 
patient  is  brought  to  the  end  of  the  table,  so  that  his  buttocks  resting 
on  the  edge  shall  project  a  little  beyond  it ;  the  legs  are  to  be  draAvn 
up  and  the  hands  and  ankles  firmly  bound  together  with  the  lithotomy 
bands,  as  thus, — either  hand  being  placed  on  the  outer  side  of  the 
ankle  and  made  to  grasp  the  foot,  both  are  securely  joined  in  this 
position  by  a  figure-of-eight  application  of  the  band.  Or,  the  couplet 
leathern  straps  used  by  most  operators  is  a  more  simple  and  equally 
secure  contrivance.  Then,  the  side  assistants,  taking  each  a  foot  in 
his  hand  on  the  inner  aspect  of  the  foot,  and  placing  the  patient's 
knee  in  his  axilla,  the  limbs  are  drawn  sufficiently  apart  to  fully 
expose  and  throw  out  the  perinseum,  at  the  same  time  observing  that 
it  inclines  to  neither  one  side  nor  the  other,  but  is  fixed  perpendicularly, 
or  horizontally  to  the  table,  and  maintained  in  this  position  through- 
out the  operation.  Unless  these  two  assistants  attend  only  to  this, 
their  simply  mechanical  but  important  duty, — that  of  exposing  and 
balancing  the  perineeum,  instead  of  attempting  to  hang  over  and  see 

the     operation, 
Fig.  979.  —they  will  as- 

suredly disturb 
the  visual  line 
of  the  operator, 
and  thus  em- 
barrass him  in 
his  incisions 
and  manipula- 
tions. 

The  staff  is 
now  given  in 
chargeof  an  as- 
sistant, stand- 
ing on  the  pa- 
tient's left, 
with  the  in- 
junction to 
hold  it  firmly — 
the  thumb  sup- 
porting the  flat 
surface  of  the 
handle — in  the 

j)erpendicular  direction,  and  the  curve  of  the  instrument  being  hooked 
up  under  the  svmphysis  pubis  (Fig.  979).  I  once  heard  Mr.  Coulson 
request  a  3'oung  assistant  to  hookup  the  staff  as  if  to  the  ceiling;  and 
I  thought  that  illustration  as  to  the  mode  of  holding  the  staff  very 
suggestive  of  the  right   way.     Some  Surgeons  prefer  that  the  con- 


LATERAL   LITHOTOMY.  871 

vexity  of  the  staff  should  be  made  to  bulge  slightly  forward  in  the 
perineum  ;  others  that  it  should  be  turned  somewhat  towards  the  left 
of  the  joerinaeum ;  while  some  prefer  that  it  should  be  depressed  and 
held  in  contact  with  the  stone.  The  assistant  holds  the  staff  between 
the  thumb  and  fingers  of  his  right  hand  ;  the  left  hand  is  used  to  raise 
the  scrotum  from  the  raphe  running  down  to  the  rectum.  Thus,  then, 
the  space  between  the  urethra  and  the  rectum  is  exposed  as  much 
as  possible,  so  that  the  one  can  be  more  readily  approached  without 
the  risk  of  wounding  the  other. 

The  Surgeon  seating  himself  on  a  stool  in  front  of  the  perinasum, 
thus  exposed,  he  shaves  the  integument  on  the  left  side,  and  introduces 
his  finger  into  the  rectum  to  know  for  certain  that  the  bowel  is  empty 
and  to  induce  its  contraction  ;  whereby  any  remaining  feculent  matter 
will  be  expelled,  and  the  contracted  state  of  the  bowel  diminishes  the 
risk  of  its  being  wounded'  diiring  the  deeper  incision.     At  the  same 
time,  the  curve  of  the  staff  should  be  felt  to  pass  straight  through  the 
prostatic  urethra,  and  thus  to  enter  the  bladder.      Then,  with  his  left 
hand  thumbing  the  tuberosity  of  the  ischium  and  the  ramus  on  the 
left  side,  he  feels  also,  "with  the  point  of  the  forefinger,  the  sort  of 
depression  below  the  bulb  of  the  urethra,  in  the  middle  line  or  raphe, 
which  lies  over  the  curve  of  the  staff ;  a  point  about  an  inch  and  a  half 
in  front  of  the  anus,  rather  lower  than  higher,  and  corresponding  to  a 
part  of  the  instrument  which  in  a  thin  perinseum  can  often  be  plainly 
felt.     The  landmarks  of  his  incision  having  thus  been  clearly  defined, 
the  Surgeon  rests  his  left  hand  on  the  right  half  of  the  perineeum,  so 
as  to  make  the  skin  on  the  left  side  slightly  tense  ;  and  indicating  with 
the  forefinger  the  above  spot,  he  plants  the  lithotomy-knife  perpen- 
dicularly,  to  the  left   of  the   raphe  by  about   one-third  of  an  inch, 
and  carrying  the  blade  in  a  straight  line  obliquely  downwards  and 
outwards,  midway  between  the  anus  and  tuberosity  of  the  ischium, 
or  somewhat  nearer  to  the  latter,  terminates  the  incision  at  a  point 
just  below  the  anus.     A  free  but  superficial  perineal  incision  is  thus 
made.     (See  Fig.  980.)     The  length  of  this  incision  will  be  from  three 
inches  to  three  and  a  half,  in  the  adult ;  its  extent  varying  according 
to  the  size  of  the  perinteum,  and  apparent  size  of  the  stone.     The  skin, 
superficial  fascia,  and  fat  are  divided  ;  but  the  depth  of  the  incision, 
varying  according  to  the  perineal  obesity,  is  above  rather  less  than  an 
inch,  while  below  the  knife  is  drawn  out  slopingly  from  the  ischio- 
rectal fossa.     The  upper  half  of  this  incision,  above  the  anus,  leads  to 
the  staff ;  the  lower  half,  by  the  side  of  the  anus  and  below  it,  facili- 
tates the  extraction  of  the  stone.     The  point  of  the  forefinger  of  the 
left  hand  is  now  drawn  firmly,  from  the  upper  angle,  along  the  bottom 
of   the  wound,  between  the  left  erector  penis  and  ejaculator  urinte 
muscle  overlying  the  bulb  of  the  urethra,  so  as  to  separate  these  parts 
(Fig.  980)  ;  then,  using  the  finger  to  protect  the  rectum,  bj*  press- 
ing it  somewhat  downwards   and   to   the   right,  any  further  resist- 
ing structures  are  divided  by  a  slight  touch  or  two  with  the  knife — 
as  in  figure.     Thus  are  divided  the  transversalis  perinasi  muscle  and 
artery,  and  the  base  of  the  deep  perineal  fascia  or  triangular  ligament 
of  the  urethra,  which  latter  sometimes,  in  elderly  persons,  presents 
a  tolerably  firm  bar  to  the  finger.     The  finger  is  then  directed  ^ipu-ards 
from  the  rectum,  as  a  guide  to  the  staff  ;  the  groove  of  the  staff'  is 
felt  just  in  front  of  the  prostate,  in  the  membranous  portion  of  the 
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urethra,  and  as  covered  therefore  with  this  membranous  structure 
stretching  across  the  groove.  By  a  little  compression  at  this  spot,  the 
nail  of  the  finger  is  lodged  fairly  in  the  groove  (Fig.  981)  ;  and  then 
the  point  of  the  knife,  AAuth  the  cutting  edge  downwards,  is  slid  along 
the  finger  over  the  nail,  and,  penetrating  the  membranous  urethra,  is 
at  once  inserted  into  the  gi'oove  of  the  staff,  and  felt  to  touch  the 
metal,  the  contact  with  which,  may  be  further  assured  by  a  slight 
movement  of  the  point.     This  relative  position  of  the  finger  to  the 

Fig.  980.* 


knife  will  securely  protect  the  rectum^itself  also  pressed  downwards 
and  to  the  right ;  and  which,  fi'om  its  proximity  beneath  the  prostate, 
is  especially  liable  to  be  wounded  at  this  part  of  the  operation — the 
commencement  of  the  deep  or  prostatic  incision.  The  knife  is  now 
pushed  firmly  along  the  groove  of  the  staff,  through  the  prostatic  por- 
tion of  the  urethra  and  the  prostate,  with  a  slight  inclination  of  the 
blade  downwards  and  outwards  (Fig.  982)  ;  thereby  incising  or  notch- 

*  Arteries  of  the  Perinseum,  in  Male. — v,  corpns  cavernosnm;  v,  urethra;  e,  anns; 
A,  ischio-cavemosns  or  erector  penis  mnscle  ;  B,  bulbo-cavemosus  or  accelerator 
nrinse ;  c,  transversus  perinei;  D,  levator  ani ;  E,  external  sjihincter  of  anas; 
F,  gluteus  maximus.  Arteries  : — 1.  Trunk  of  internal  pudic.  2.  Inferior  hEemor- 
rhoidal.  3.  Superficial  perineal.  4.  Transverse  perineal.  5.  Dorsal  artery  of  penis. 
6.  Terminal  branches  of  superficial  perineal.     (From  A,  Jaraain.) 
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ing  the  prostate  laterally,  in  the  same  direction  as  the  external  or  super- 
ficial   incision;    while  the 

point    of    the    blade,    by  ^^'^-  ^^1- 

slightly  depressing  the 
handle  to  a  very  limited 
angle  with  the  staff,  fol- 
lows the  curve  of  the  staff, 
until  the  bladder  is  entered. 
If  the  knife,  directed  side- 
ways, runs  firmly  in  the 
groove  of  the  staff,  so  as 
not  to  slip  out  to  the  left, 
the  blade  cannot  go  wrong, 
and  the  incision  must  be 
right.  The  bladder  is 
known  to  be  entered  by 
resistance  ceasing,  and 
perhaps  a  gush  of  water 
taking  place.  This  inci- 
sion may  be  made  rapidly 
and  boldly  by  a  practised 
lithotomist ;  I  have  seen 
Listen  run  the  knife  along 
the  groove  right  into  its  terminal  pit,  which  the  point  of  the  blade 
might  be  heard  to  strike,  even  turning  the  point  of  the  instrument. 
A  less-practised  lithotomist  must 
make  the  incision  more  slowly 
and  cautiously.  A  hzotton-pointed 
lithotomy-knife  may,  perhaps,  be 
used  more  safely,  as  it  locks  into, 
and  has  a  more  secure  hold  in, 
the  groove  of  the  staff.  Such  a 
knife  was  always  employed  by 
Coulson.  Itis  introduced  into  the 
groove  of  the  staff,  after  a  small 
incision,  to  the  extent  of  three 
or  four  lines,  has  been  made  into 
the  membranous  urethra  by  the 
sharp-pointed  knife,  in  the  peri- 
neal incision.  I  have  never  yet 
thought  it  necessary  to  use  this 
instrument.  In  withdrawing  the 
knife  through  the  prostate,  it  should  pass  over  the  finger,  in  the  same 
direction  as  in  introducing  it,  and  still  in  the  groove  of  the  staff,  so 
as  not  to  enlarge  the  incision. 

This,  the  deep  or  prostatic  incision,  is  therefore  essentially  limited 
in  its  extent  through  the  prostate ;  not  exceeding  twice  the  width  of 
the  blade  of  the  knife,  and  certainly  not  passing  beyond  the  base  of 
the  gland,  where  its  capsule  prevents  infiltration  of  urine  into  the 
cellular  texture  of  the  pelvic  cavity  behind  the  prostate.  This  pre- 
caution is  especially  characteristic  of  the  Listonian  oj)eration.  On 
withdrawing  the  knife,  the  left  forefinger  is  pushed  forward  after  it 
through  the  prostatic  incision  into  the  bladder ;  and,  if  this  manoeuvre 


Fig.  982. 
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be  executed  adroitly,  the  introduction  of  the  one  follows  the  exit  of  the 
other,— the  finger  replacing  the  knife  before  the  water  escapes  in  any 
gush  from  the  bladder.  The  finger,  fittiug  into  the  incision,  is  made 
to  enlarge  the  Avound  by  a  sort  of  twisting,  or  tunnelling  motion ;  where- 
by the  opening  is  dilated  and  the  prostate  somewhat  split,  as  with  a 
blunt  gorget,  instead  of  having  been  cut  freely  by  the  knife.  As  the 
finger  proceeds,  at  the  same  time  the  stone  is  felt  for.  This  double 
duty  of  the  finger,  as  a  dilator  and  a  searcher,  may  be  conveniently 
performed  Avhile  the  Surgeon  is  taking  the  forceps  with  his  other 
hand  from  an  assistant,  or  from  a  basiu  of  Avarm  water  at  his  side. 
Having  entered  the  bladder,  and  found  the  stone,  the  assistant  is 
directed  to  withdraAv  the  staff.     Then  the  Surgeon  introducing  the 

closed  blades  of  the  forceps  over 
the  finger,  he  slides  them  into 
the  bladder,  withdraAving  the 
finger  at  the  same  time,  and 
opening  the  blades  of  the  in- 
strument ;  a  gush  of  water  noA\' 
takes  place, — if  not  prcA-iously, 
in  making  the  prostatic  in- 
cision,— and  thus  the  stone  may 
sometimes  be  washed  into  the 
grasp  of  the  forceps  (Fig.  983)  ; 
or,  on  somewhat  dipping  the 
forceps,  usually  with  a  sort  of 
SAveep  from  left  to  right  across 
the  fundus  of  the  bladder,  the 
stone  is  at  once  caught  and 
seized,  whereby  the  instrument 
feels  suddenly  locked.  Failing, 
in  either  of  these  ways,  to  catch  the  stone,  it  should  be  gently  sought 
for,  and  touched  with  the  forceps.  It  may  then  be  seized  by  one  or 
two  manoeuA'res,  as  in  lithotrity  ;  either  by  depressing  the  fundus  of  the 
bladder  with  one  blade,  and  giving  a  slight  shake,  Avhen  the  stone  Avill 
fall  into  the  grasp  of  the  instrument;  or,  by  sliding  the  blades  along 
the  side  of  the  stone,  then  opening  them,  and  turning  the  opened 
blades  over  to  that  body,  it  Avill  be  seized  almost  with  certainty.  The 
size  of  the  stone  may  be  estimated  by  observing  hoAA-  far  the  handles 
are  separated.  If  it  seem  to  be  seized  in  its  long  diameter,  and  too 
large  for  extraction,  the  stone  may  be  shifted  by  a  jerk  of  the  forceps, 
or  disengaged  and  reseized,  so  as  to  be  extracted  Avithout  lacerating  or 
bruising  the  neck  of  the  bladder. 

For  seizing  and  extracting  the  stone,  various  shaped  forceps  are  some- 
times useful ;  those  constructed  by  Messrs.  Matthews  are  here  repre- 
sented (Fig.  984)  ;  the  angular  instruments  being  adapted  for  keeping 
the  operator's  hand  out  of  the  line  of  incision,  in  the  a.ct  of  extraction. 
Extraction  should  be  performed  slovA'ly,  and  byAvorking  the  instru- 
ment gently  backwards  and  forwards  to  gradually  dilate  the  prostatic 
aperture ;  bearing  downwards  also  in  the  direction  of  the  axis  of  the 
pelvis  (see  Fig.  983),  in  order  that  the  widest  part  of  the  arch  of 
the  pubes  may  be  available  for  the  extraction,  and  the  loAver  part  of  the 
perineal  incision  which  facilitates  this  concluding  part  of  the  operation. 
The  forceps  lie  in  the  axis  of  the  pelA-is,  and  are  Avithdrawn  in  the  same 
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direction  as  obstetric  forceps.    If,  as  a  rare  mishap,  the  stone  slips  from 
the  forceps,  after  having  been  withdrawn  through  the  prostate,  it  can- 


FiG.  984. 


Fig.  985. 


not  be  reseized  under  the  pubic  arch,  or  without  disturbing  the  cellular 

connections  of  the  bladder  and  rectum ;  the  finger  should  be  passed 

into  the  bowel,  to  fix  the  stone  from  behind,  and  then, 

with  the  scoop  (Fig.  985),  it  may  be  drawn  or  tilted  out 

of  the  wound.     After  removing  the  stone,  if  it  has  a 

faceted  shape, — as  from  attrition — there  will  probably 

be  another ;  in  every  case,  however,  the  finger  should  be 

reintroduced  into  the  bladder  to  search  for  any  other 

stone  which  may  be  present ;  or  the  searcher  can  be  used 

for  this  purpose  to  reach  parts  oE  the  bladder  not  readily 

accessible  to  the  finger,  as  in  front  above  the  pubes. 

And  as,  in  the  act  of  withdrawing  the  knife  through  the 

prostatic  incision,  the  finger  at  once  followed  it  forward  ; 

so  also,  in  withdi-awing  the  forceps,  the  finger  is  again 

made  to  follow  this  instrument,  that  thus  the  entrance 

to  the  bladder  shall  never  be  lost — an  injunction  the 

more  imperative  when  the  staff,  as  a  guide,  has  been 

withdrawn.     No  second  stone  having"  been  discovered, 

the  operation  is  completed. 

Fracture  of  the  stone  sometimes  occurs,  in  seizing  or  in  extracting 
it ;  and  generally  as  the  result  of  undue  force  in  iising  the  forceps, 
aided  perhaps  by  the  brittle  character  of  the  stone,  as  when  the  calculus 
is  phosphatic.  This  accident  will  be  noticed  among  the  difficulties 
which  may  attend  the  operation. 

A  gum-elastic  tube  may  then  be  introduced  through  the  wound 
into  the  bladder,  and  retained  in  position  by  perineal  tapes.  This 
instrument  was  formerly  deemed  serviceable  for  two  pui-poses — as 
a  means  of  arresting  any  oozing  haemorrhage,  and  for  keeping  the 
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wound  free  of  coagula ;  thus,  by  affording  a  clear  passage,  to  prevent 
the  infiltration  of  urine.  But  the  latter  risk  is  surely  avoided  by  the 
limited  prostatic  incision ;  and  the  foi'mer  advantage  is  more  than 
counterbalanced  in  most  cases,  even  although  such  hiieniorrhage  prove 
troublesome,  by  the  incessant  concenti-ation  of  the  patient's  attention 
to  his  bladder.  Originally,  I  believe,  recommended  by  Collot  ;  Liston, 
I  know,  always  used  this  tube,  so  did  Sir  W.  Fergusson  in  his  earlier 
operations,  and  Mr.  Spence  patronized  it.  As  a  Listoniau  pupil,  I 
naturally  followed  for  a  time  the  example  of  the  great  master.  But 
the  instrument  was  condemned  by  Velpeau,  and  restricted  in  Coulson's 
practice  to  cases  attended  with  a  disjjosition  to  haemorrhage,  or  em- 
ploj'ed  by  Sir  B.  Brodie  only  when  there  was  a  liability  to  infiltration 
of  urine,  either  from  clot-formation  in  the  wound,  or  from  laceration 
beyond  the  capsule  of  the  prostate  in  the  extraction  of  a  large  stone. 
The  tube  is  now  generally  disused  in  this  country. 

I  have  thus  described  the  lateral  operation  of  lithotomy  as  consist- 
ing of  three  steps — two  of  which  are  incisions — a  superficial  or 
perineal,  including  a  deeper  touch  or  two  with  the  knife,  and  the  deep 
or  prostatic  incision ;  and  then,  seizure  and  extraction  of  the  stone 
from  the  bladder.  It  should,  however,  be  observed  by  the  Student, 
that  although  these  steps  are  described  separately,  they  are  performed 
successively  as  one  continuous  operation.  The  procedure  consists  in 
an  alternate  aj^plication  of  the  left  forefinger  and  the  knife,  or  the 
forceps.  Commencing"  with  the  indication  of  the  point  for  entering- 
the  knife  in  the  perinasum,  this  is  followed  by  the  superficial  perineal 
incision ;  then  the  fing-er  is  used  successively  as  a  protector,  guide, 
blunt  gorget,  and  searcher,  in  the  manner  already  explained,  with 
relation  to  the  use  of  the  knife  in  the  perineal  wound,  the  groove  of 
the  staff  in  the  membranous  urethra,  and  the  prostate  ;  followed  by  the 
forceps,  used  alternately  with  the  finger,  in  the  bladder.  The  textures 
are  divided  downwards  and  outwards,  away  from  the  rectum,  by 
lateralized  incisions;  and  they  together  form  an  oblique  conoidal  wound, 
having  its  base  externally  in  the  perinseum,  and  the  apex  in  the  prostate. 
In  the  limited  extent  of  the  prostatic  incision,  the  operation  differs  - 
essentially  from  that  of  the  earlier  lithotomists,  —  Frere  Jaques, 
Cheselden,  Desault,  or  as  performed  by  Klein,  John  Bell,  Martineau, 
Come,  SoLiberbielle,  Langenbeck,  Grutteridge,  and  other  most  successful 
operators,  all  of  whom  made,  or  still  practise,  a  free  prostatic  incision, 
extending  even  through  the  neck  of  the  bladder;  but  the  limited  in- 
cision has  been  strenuously  advocated  by  Pierre  Franco,  Le  Cat, 
Scarpa,  Dupuytren,  Callisen,  Sir  A.  Cooper,  Sir  B.  Brodie,  Crosse  of 
ISTorwich,  Key,  Stanley,  Liston,  Skey,  Coulsou,  Syme,  SirW.  Fergusson, 
Spence,  and  by  the  most  experienced  modern  lithotomists  in  this  country, 
supported  by  Dr.  Gross,  and  other  eminent  American  Surgeons. 

Position  of  the  Hand  and  Knife. — Much  difference  of  opinion  has 
been  held  in  surgical  works  of  authority,  and  different  delineations 
have  been  given,  as  to  the  manner  of  holding  the  knife  in  lateral 
lithotomy.  I  specially  allude  to  this  question  on  that  account  alone, 
and  not  because  of  its  intrinsic  importance.  So  long  as  the  proper 
incisions  are  observed,  both  with  regard  to  their  situation,  direction, 
and  extent,  it  can  be  of  little  consequence  how  the  knife  is  held  in 
executing  them.  The  Surgeon  will  best  accomplish  the  object  he  has 
in  view  in  the  manner  most  convenient  to  the  movement  of  his  own 
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hand;  a  matter  of  personal  experience,  which  mitst  necessarily  vary 
with  the  shape  and  mobility  of  this  member  in  different  operators. 
In  making  the  superficial  or  perineal  incision,  the  knife  is  generally 
held  under  the  hand  ;  and  in  making  the  deep  or  prostatic  incision, 
this  position  is  still  maintained  by  most  lithotomists.  Listen,  however, 
would  appear  to  have  held  the  knife  above  the  hand  in  making  the 
latter  incision,  as  depicted  in  Fig.  982;  a  representation  of  the  position 
of  the  hands  and  knife,  at  the  commencement  of  the  second  incision 
(or  tJiroiigli  the  prostate — Author),  as  shown  "  in  a  very  correct  sketch 
of  the  viscera  of  the  pelvis,  with  their  relative  size  and  position  ;  and 
which  has  been  copied  more  than  once  without  acknowledgment." 
(Fourth  Edition,  1846,  p.  509.)  But,  notwithstanding  this  record  by 
Listen  on  the  point  in  question,  as  an  old  Hospital  pupil,  having 
enjoyed  unusual  and  repeated  opportunities  of  witnessing  the  opera^ 
tions  of  the  great  lithotomist,  I  can  corroborate  the  statements  of 
Sir  W.  Fergusson,  and  Mr.  Cadge,  of  IS'orwdch,  that  Liston  held  the 
knife  underhsmd ;  and  I  particularly  well  remember  also  that,  in 
entering  the  point  of  the  knife  into  the  groove  of  the  stafP,  his  fingers 
were  enclosed  around  the  blade,  apparently  to  cover  the  edge,  and  fit 
the  point  into  the  groove  securely — the  instrument  being  then  sent 
forward  from  the  palm  of  the  hand. 

Various  other  knives  have  been  contrived  for  making  the  prostatic 
incision.  Besides  modifications  of  shape  in  the  blade  of  the  ordinary 
lithotomy-scalpel,  the  litliotome  and  the  gorget  are  special  instruments, 
which  were  formerly  much  used,  and  perhaps  have  not  altogether  yet 
fallen  into  disuse,  in  the  Hospitals  of  London.  The  lithotome  is  simply 
a  knife,  having  a  sheathed  or  concealed  blade,  which  is  projected  by  a 
spring  at  the  handle,  while  the  sheath  is  beaked,  to  run  more  easily  in 
the  groove  of  the  staff,  and  not  slip  out.  This  instrument  is  thus 
perhaps  safer  than  an  unguarded  and  pointed  knife,  in  the  hands  of  a 
clumsy  operator.  The  gorget  is  a  sort  of  concave  triangular  knife,  of 
large  size,  and  also  beaked.  But  although  certain  eminent  lithotomists 
have  handled  the  gorget  wdth  dexterity,  this  finghtful  weapon  has 
often  been  thrust  deep  between  the  bladder  and  the  rectiim,  cutting- 
bo  th  organs,  and  even  penetrating  the  peritoneal  pouch  behind,  so 
that  the  bowels  have  slipped  down  and  come  out  of  the  perineal 
wound.  Some  terrible  stories  of  this  kind  are  told  by  John  Bell,  in 
his  "  Surgery;  "  and  similar  misadventures  have  since  been  witnessed 
by  the  late  Mr.  Crosse,  sen.,  and  others  who  have  confessed  what 
they  have  seen,  or  have  been  discovered  by  examination  after  death. 

Gutting  on  a  Straight  Staff. — This  mode  of  performing  the  lateral 
operation  was  originated  by  Aston  Key,  at  Guy's  Hospital,  where  it  is 
still  practised,  and  by  other  Surgeons.  The  curved  staff,  as  a  director 
for  the  knife,  is  ill  adapted  in  its  form  to  guide  the  point  with  safety, 
just  where  the  use  of  the  instrument  becomes  requisite,  in  making  the 
prostatic  incision.  This  disadvantage  may  be  overcome  by  cutting  on  a 
straight  staff ;  and  the  advantage  is  also  gained,  that  the  groove,  which 
had  been  directed  downwards  for  entering  the  knife,  can  now  be  turned 
in  any  oblique  line  for  division  of  the  prostate.  But  the  straight  staff" 
is  more  liable  to  be  tilted  out  of  the  bladder  than  the  curved  one,  and 
therefore  the  end  of  the  staff  shotild  always  rest  upon  the  stone  in 
performing  the  operation  with  this  instrument. 

Having  reached  the  staff  by  the  perineal  incision,  which  has  to  be 
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carried  deeper  than  to  reacli  the  curve  of  tlie  oi-dinary  staff,  the  point 
of  the  knife  is  entered  into  the  groove  ;  then  the  Surgeon,  withdraw- 
ing the  left  forefinger  from  the  wound,  takes  the  staff  from  the 
assistant  previously  in  charge,  and  depressing  the  handle  brings  it 
down  parallel  with  the  axis  of  the  pelvis,  so  as  to  present  a  direct 
passage  to  the  bladder.  In  doing  either  of  these  acts,  special  care 
must  be  taken  lest  the  knife  slip  out  of  the  groove.  Feeling  certain 
that  it  still  remains  in,  the  Surgeon  lateralizes  both  staff  and  knife,  in 
contact,  to  the  left  of  the  perineum,  corresponding  to  the  external 
incision,  and  pushes  the  knife  onwards  along  the  groove  into  the 
bladder;  withdrawing  it  in  the  same  direction,  so  as  to  incise  the 
prostate  only  to  a  limited  extent.  Here,  again,  in  this  neai-ly  parallel 
mode  of  using  the  staff  and  knife,  special  caution  must  be  taken  lest 
the  point  be  tilted  out  of  the  groove  by  the  front  of  the  prostate ; 
when,  instead  of  entering  the  bladder,  it  M'ould  pass  down  into  the 
pehdc  cavity.  This  may  be  obviated  by  depressing  the  handle  of  the 
knife  to  a  limited  angle  Avith  the  staff,  so  as  not  to  incise  the  prostate 
too  far  back.  Then,  having  entered  the  bladder  and  withdrawn  the 
knife,  this  instrument  is  laid  aside ;  the  staff"  is  now  transferred  to  the 
right  hand,  and  the  left  forefinger,  introduced  into  the  wound,  is 
guided  by  the  staff  into  the  bladder  and  to  the  stone.  The  finger 
resting  on  the  stone,  the  staff  may  be  withdrawn  ;  the  forceps  is  intro- 
duced along  the  finger,  and  the  operation  completed. 

Parts  cut,  and  Parts  to  be  avoided,  in  Lateral  Lithotomy. — If  the 
operation  be  conducted  on  the  principles  laid  down,  the  question  of 
the  "parts"  concerned  is  more  an  anatomical  inve.stigation  than  a 
surgical  consideration — more  a  Student's  question  than  of  practical 
consequence.  The  parts  necessarily  divided,  in  thcii-  order  from  with- 
out inwards,  are — the  skin,  superficial 
fascia,  and  fat,  with  the  inferior  haemor- 
rhoidal  vessels  and  nerves  passing  across 
the  ischio-rectal  fossa ;  the  transverse 
perineal  muscle  and  artery,  with  probably 
the  superficial  perineal  artery  and  nei-ves; 
the  base  of  the  triangular  ligament  and 
the  deep  transverse  urethral  muscle  ;  the 
membranous  urethra  and  constrictor 
muscle ;  the  prostatic  urethra,  and  the 
jDrostate  to  a  limited  extent  in  its  left 
lateral  lobe  (Fig.  986),  including  the 
"  ligamentous  ring  or  band  "  around  the 
neck  of  the  bladder,  but  not  the  capsular 
boundary  formed  by  the  reflexion  of  the 
recto-vesical  portion  of  the  pelvic  fascia.  External  to  the  capsule, 
some  of  the  anterior  fibres  of  the  levator  ani  muscle  will  be  divided, 
and  within  the  capsule,  a  plexus  of  rather  large-sized  veins  must  be 
severed — in  the  prostatic  incision. 

*  Eoy.  Coll.  Suro'.  Mus.,  2038.  Bladder  and  prostate  gland,  after  two  opera- 
tions of  lateral  lithotomy.  The  prostate  shows  two  deep  grooves — the  remains  of 
the  incisions,  and  one  of  which  extends  backwards  through  the  neckoi  the  bladder. 
The  neck  and  prostatic  urethra  are  both  greatly  dilated.  The  patient,  fifty-eight 
years  old,  had  symptoms  of  stone  for  a  long  time,  and  of  renal  disease  for  twenty 
years.     He  died  two  years  after  the  second  operation.     (Liston.) 


Fig.  9S6.* 
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The  parts  to  be  avoided  in  the  operation  are  in  anatomical  works 
thus  enumerated: — the  rectum;  the  internal  pxidic  artery,  where  it 
courses  forwards  under  cover  of  the  ramus  of  the  pubes  ;  the  bulb  of 
the  urethra ;  and  the  artery  of  the  bulb,  which  normally  passes  in- 
wards transversely  about  half  an  inch  above  the  base  of  the  triangular 
ligament,  between  it  and  the  other  or  deep  layer  of  the  perineal  fascia. 
Of  these  parts,  the  rectum  will  be  avoided,  by  having  the  staff  well 
hooked   up,  and   by  commencing  the  incision  sufficiently  high  up — 
rather   more    than  an  inch  above   the   anas,  and  fairly  outside  the 
raphe ;  then  by  protecting  the  bowel  with  the  finger,  and  lateralizing 
the  knife  parallel  with  the  bowel — particularly  in  an  old  person,  whose 
rectum  is  commonly  dilated  into  a  pouch  just  above  the  anus,  some- 
times even  wrapping  around  the  prostate  from  side  to  side.     The  pre- 
caution of  emptying  the  bowel  should  also  be  observed.     The  arterial 
vessels  mentioned  are  less  readily  wounded  ;  but,  when  presenting  ano- 
malies, they  may  be  unavoidable.     The  pudic  artery  will  be  avoided 
by  not  turning  the  knife  too  much  outwards  in  making  the  deep  in- 
cision.    Posteriorly,  this  artery  is  securely  lodged  under  cover  of  the 
tuber  ischii ;   but  occasionally  it  descends  over  the  inferior  surface  of 
the  bladder  and  across  the  prostate  to  reach  the  penis.     Or,  the  acces- 
sory pubic,  as  an  occasional  substitute  for  the  j)udic,  when  defective, 
lies  on  the  posterior  edge  of  the  prostate  ;  it  may  then  be  avoided  by 
not  extending  the  prostatic  incision  backwards  to  the  base  of  the  gland. 
The  artery  of  the  hulb,  a  serious  source  of  haemorrhage,  may  perhaps 
be  avoided  by  not  cutting  too  freely  upwards  towards  the  groove  of 
the  staff  ;    but  an   irregular  course  of    the  vessel,  lower  down  than 
usual,  cannot  be  foreseen  or  avoided  by  any  plan  of  incision.     Some- 
times also,  as  arising  from  the  obturator  artery,  or  as  a  branch  from 
the  artery  of  the  bulb  on  the  opposite  side,  neither  of  these  anomalies 
can  possibly  be  anticipated.     Lastly,  the  bulb  of  the  urethra,  a  source 
of  venous  haemorrhage,  may  be  avoided  by  directing  the  point  of  the 
knife  obliquely  upwards  beneath  its  projection,  in  the  act  of  penetrating 
the  membranous  urethra.     The  bulb  is  most  liable  to  be  wounded  by 
opening  the  membranous  urethra  anteriorly,  instead  of  more  deeply, 
just  in  front  of  the  prostate.     But  I  agree  with  Mr.  Skey  in  not  attach- 
ing much  importance  to  a  wound  of  the  bulb ;  and  I  have  no  doubt  it 
not  unfrequently  happens  without  any  evil  consequence.     The  venous 
plexuses,  within  the  capsule  of  the  prostate,  are  sometimes  much  en- 
larged, especially  in  old  inen,  and  become  a  source  of  unavoidable 
hfemorrhage. 

As  compared  with  these  anatomical  peculiarities,  it  will  be  found  that 
while  anatomy  plans  the  landmarks  and  limits  of  the  incisions — perineal 
.and  prostatic— the  pathological  conditions  of  the  pi'ostate  and  of  the 
bladder  are  of  more  surgical  importance  in  completing  the  operation. 
The  Lateral  Operation  in  Children. — Lateral  lithotomy  is  performed 
in  the  same  way  in  Children  as  in  Adults  ;  but  the  anatomical  condition 
of  the  parts  under  the  age  of  puberty,  and  especially  in  childhood, 
affects  the  performance  of  this  operation.  The  anatomical  peculiarities 
alluded  to  a,re  chiefly  four :  looseness  of  the  perineal  cellular  texture 
in  the  recto-vesical  space  ;  the  small  size,  thinness,  and  weakness  of  the 
membranous  urethra  ;  the  rudimentary  small  size  of  the  prostate  ;  and 
the  position  of  the  bladder — -it  being  situated  higher  up,  or  more  in 
the  abdomen  than  in  the  pelvis.     These  conditions  severally  affect  the 
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operation  in  its  first  part — that  of  entering  the  bladder;  extraction  of 
the  stone  is  not  attended  with  any  special  difficulty. 

Thus,  the  superficial  perineal  incision  having-  been  made  correctly, 
the  loose  cellular  texture  easily  yields  and  gives  way  under  the  finger, 
forming  a  distinct,  smooth-walled  cavity  or  false  bladder,  in  the  recto- 
vesical space  ;  which  resembles  the  interior  of  the  bladder.  A  very 
little  groping  with  the  finger,  in  the  wrong  direction — downwards — will 
form  this  deceptive  cavity;  into  which  the  finger  readily  enters  as  if 
into  the  bladder.  Perhaps  also  the  membranous  urethra  has  been 
penetrated,  whereby  the  urine  dribbles  away  and  the  bladder  gradually 
collapses ;  both  circumstances  ajjparently  confirming  the  belief  that 
the  finger  is  really  in  that  cavity.  Indeed,  the  latter  condition  affords 
more  room  for  the  easy  enlargement  of  the  false  bladder.  In  this 
anxious  and  perilous  moment,  two  points  of  distinction  should  be 
remembered  :  this  false  bladder  presents  no  neck  through  which  the 
finger  should  pass  to  gain  admission,  nor  can  the  feare  grooved  staff  be 
felt  along  the  back  of  the  finger  when  iirtroduced  into  the  cavity. 
Besides  both  these  negative  features  of  distinction,  above  this  cavity, 
near  the  symphysis  pubis,  lies  the  staff  leading  to  the  bladder ;  and 
Avhich  can  be  plainly  felt  on  directing  the  finger  from  the  scene  of 
mischief  obliquely  lipioards  to  that  spot.  Hence  the  practical  infer- 
ences are  these :  in  approaching  the  staff,  to  avoid  making  anatomy 
by  a  too  free  use  of  the  finger  as  a  guide ;  and  to  direct  both  it  and 
the  knife  upwards  to  the  more  highly  situated  staff,  instead  of  heed- 
lessly slipping  into  and  Avorking  in  the  interval  between  the  bladder 
and  rectum.  A  precaution  before  operating  should  also  be  observed — 
that  of  sufficiently  distending  the  bladder  with  water  to  lower  its 
position  in  the  pelvis  and  to  steady  its  neck.  I  have  always  found 
that  a  staff  with  a  larger  or  deeper  curve  than  usual,  has  the  advantage 
of  depressing  the  neck  of  the  bladder,  in  operating  on  children ;  thus 
rendering  the  prostate  more  accessible  below  the  pubic  arch,  and  so 
diminishing  the  risk  of  entering  the  cellular  space  between  the  bladder 
and  the  rectum.  The  same  kind  of  misadventure  may  occur  between 
the  neck  of  the  bladder  and  the  pubes,  by  misuse  and  misdirection  of 
the  finger  upwards.  It  need  scarcely  be  added  that,  in  either  such 
case,  the  little  patient  remains  unrelieved,  and  dies  with  the  stone  in 
the  bladder.  Yet  this  calamity  has  happened  to  some  of  the  most 
skilful  and  experienced  lithotomists — j)ast  and  present. 

Again,  in  endeavouring  to  hit  the  membranous  urethra  and  lodge 
the  point  of  the  knife  in  the  groove  of  the  staff,  the  urethra  being  of 
small  size,  it  may  be  so  cut  about  as  to  be  nearly  severed  from  the 
prostate.  Or,  if  "the  point  of  the  finger  be  not  insinuated  well  into  the 
opening,  or  if  any  undue  force  be  used  in  passing  it  into  the  bladder,, 
the  thin  membranous  urethra  may  be  torn  across,  and  the  neck  of  the 
bladder  driven  backwards  on,  or  off,  the  staff, — an  accident  more  likely 
to  happen  when  the  urethra  has  been  nearly  severed. 

Thus  then,  in  opening  the  urethra,  as  in  approaching  it,  fiddling 
■with  the  knife  must  be  avoided  ;  and  in  both  procedures,  any  forcible 
use  of  the  finger  will  also  be  mischievous. 

The  rudimentary  size  of  the  prostate,  and  the  high  position  of  the 
bladder,  will  both  necessitate  a  more  upward  direction  of  the  point  of 
the  knife,  in  making  the  prostatic  incision.  And  it  should  be  remem- 
bered that  this  incision  must  necessarily  almost  always,  if  not  invari- 
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ably,  extend  through,  the  whole  of  the  small  prostate,  ia  its  left  lobe ; 
yet  without  any.  evil  consequence. 

In  entering  the  neck  of  the  bladder,  the  feeling  is  that  of  passing 
over  a  small  ring ;  without  riding  over  the  sort  of  chestnut-like  pro- 
jection upwards  of  the  prostate,  and  which  may  be  like  a  half-orange 
in  an  elderly  man.  The  neck  is  the  lowest  portion  of  the  bladder — 
lower  than  the  inferior  fundus,  in  a  child. 

When  the  prostate  has  been  detachedfrom  the  membranous  urethi-a, 
and  the  neck  of  the  bladder  recedes  before  the  point  of  the  finger,  all 
the  presence  of  mind  and  dexterity  of  the  Surgeon  will  be  required  at 
this  trying-  nioment  of  peril  and  anxiety.  Much  will  depend  on  whether 
the  staff  still  remains  in  the  bladder,  as  a  guide.  If  so,  the  forefinger 
should  be  passed  most  cautiously  and  gently  along  the  groove,  and  a 
slight  hooking  movement  made  at  the  neck,  so  as  to  draw  down  this 
part.  It  may  then  be  notched,  by  insinuating  the  knife  along  the 
finger,  which  can  thus  be  fairly  entered.  If  the  staff  be  out  of  the 
bladder,  or  has  been  withdrawn,  the  position  of  both  patient  and 
Surgeon  is  most  critical.  It  may  be  possible  to  reintroduce  the 
instrument,  and  then  proceed  as  just  directed.  Failing  to  accomplish 
the  first  step,  the  attempt  to  hook  down  the  neck  of  the  bladder  should 
never  be  resorted  to — in  the  absence  of  a  guide.  The  finger  or  any 
searching-  instrument  will  only  pass  deeper  and  deeper  with  increasing 
damage,  and  inevitable  death  result.  Moral  courage  is  here  the  better 
part  of  valour,  and  any  further  operative  interference  should  be  reso- 
lutely abandoned.  The  urethra  may  heal,  restoring-  the  continuity  of  the 
canal,  when  the  operation  can  be  repeated  and  brought  to  a  happy  issue. 

Difficulties,  and  Accidents,  during  Lithotomy. — The  Difficulties 
which  may  occur  in  the  performance  of  the  lateral  operation  relate 
either :  (1)  to  entering-  the  bladder ;  or  (2)  to  seizing  and  extracting 
the  stone.  The  first  occur  more  especially  in  operating  on  children, 
and  have  been  already  described ;  the  second  kind  of  difficulties  are 
met  with  more  commonly  in  adults.  In  children,  two  difficulties  are 
very  liable  to  happen  in  endeavouring  to  enter  the  bladder :  the  for- 
mation of  a  false  bladder  in  the  recto-vesical  space,  and  the  incised  or 
torn  detachment  of  the  neck  of  the  bladder  from  the  membranous 
urethra.  In  adults,  the  fii'st  of  these  difficulties  has  occurred  as  the 
result  of  prolonged  boring  with  the  finger  in  the  cellular  interval 
between  the  bladder  and  rectum. 

(1.)  A  deep  perinceum  presents  obstacles  to  entering  the  bladder. 
The  depth  of  perinEeum  may  be  due  to  fat  in  a  corpulent  person,  or  to 
an  enlarged  prostate  in  an  elderly  person.  Both  conditions  not  un- 
frequently  co-exist,  coupled  also  with  an  indurated  state  of  the  prostate. 
A  forefinger  of  average  length  can  perhaps  scarcely  reach  the  bladder, 
if  at  all ;  and  the  prostatic  condition  of  enlargement  and  rigidity 
obstructs  the  introduction  of  the  finger.'  The  bltmt  goi-get,  formerly 
in  ordinary  use,  is  here  very  appropriate ;  as  affording  the  means  of 
dilating  the  incomplete  incision  in  the  enlarged  and  indurated  gland, 
and  of  gaining  adcess  to  the  bladder  beyond  reach  of  the  finger. 

(2.)  Seizure  and  extraction  of  the  stone  may  present  difficulties  de- 
pendent on  several  conditions: — depth  of  the  perinasum,  particularly 
when  due  to  an  Enlarged  Prostate ;  an  Encysted,  or  an  adherent  state 
of  the  stone ;  the  Position,  Size,  and  Shape  of  the  stone ;  Fracture  of 
the  stone ;  Bladder-difficulties- — in  the  form  of  enveloping  folds  of 
VOL.  II.  3   L 
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Fig.  987.  * 


mucous  membrane,  or  houi--g]ass  contraction;  Rickctj^  dofoi-mity  of 
the  pelvis,  in  its  antero-posterior  diameter,  or  by  naiTowing  of  the 
pubic  arch.  Tliese  various  conditions  interfere  with  the  use  of  the 
forceps,  either  in  introducing  the  instrument  into  the  bladder,  or  in 
seizing  or  in  extracting  the  stone. 

Enlargevient  of  the  Prostate,  which  places  the  bladder  beyond  reach 
of  the  finger  (Fig.  987),  renders  the  introduction  of  the  forceps  diffi- 
cult, and  seizure  of  the  stone  more  so,  owing  to  the  liability  of  its 
falling  into  the  depression  behind  the  prostate,  and  thus  escaping  the 
sAveep  of  the  forceps ;  but  the  latter  difficulty  may  be  overcome  by 
using  long  cui'ved  forceps,  at  the  same  time  endeavouring  to  raise  the 
stone  by  passing  the  finger  into  the  rectum,  if  the  fundus  of  the  bladder 
can  be  reached  behind  the  enlarged  prostate.  In  extracting  the  stone 
through  an  enlarged  prostate,  some  difficulty 
may  be  experienced ;  and  rather  than  bruise 
or  lacerate  the  parts,  it  would  be  proper  to 
incise  the  opposite  side  of  the  prostate  towards 
the  tuberosity  of  the  right  ischium,  thus  form- 
ing a  bilateral  section  of  this  body,  without 
making  any  additional  perineal  incision.  Oc- 
casionally, in  dilating  the  prostate,  a  myoma- 
tous or  prostatic  glandular  tumour  has  been 
enucleated ;  and  this  condition,  which  Pro- 
fessor Gross  has  met  with  in  several  opera- 
tions, is  said  to  delay  the  closure  of  the  wound. 
Sometimes  a  portion  of  the  prostate,  especially 
an  enlarged  middle  lobe,  may  be  caught  in  the 
forceps,  and  might  be  torn  away.  This  can 
be  detected  by  passing  the  finger  up,  to  feel 
that  the  blades  of  the  forceps  are  free  below, 
before  extracting ;  the  incision  through  an 
enlarged  prostate  readily  admitting  the  finger 
to  pass.  It  is  a  remarkable  fact,  which,  I 
believe,  Sir  B.  Brodie  first  noticed,  that  when  the  prostate  is  so 
enlarged  as  to  have  entirely  precluded  the  expulsion  of  even  a  drop  of 
urine,  after  lithotomy  the  power  of  completely  emptying  the  bladder 
is  occasionally  regained,  and  continues  as  a  permanent  cure. 

Encysted  calculus  is  not  veiy  common  ;  bat  if  this  condition  be 
found  in  exploring  the  bladder  with  the  finger,  the  course  to  be  taken 
by  the  Surgeon  should  depend  entirely  on  the  size  of  the  aperture  of 
the  sacculus.  A  small  aperture  will  pi^eclude  the  possibility  of  re- 
moving the  stone  without  endangering  life.  A  large  opening,  or  a 
partially  encysted  condition,  may  allow  the  stone  to  be  liberated.  This 
can  sometimes  be  effected  by  a  fortunate  catch  with  the  forceps ;  in  . 
one  case,  by  Collot,  changing  the  position  of  the  patient  proved  suc- 
cessful in  dislodging  the  stone  ;  in  another,  by  Sir  B.  Brodie,  the  orifice 
was  enlarged  with  a  probe-pointed  bistoury,  and  the  calculus  turned 
out  with  the  finger  or  scoop.  The  latter  procedure  is,  obviously, 
extremely  hazardous,  since  the  bladder  might  easily  be  cut  through 
into  the  peritoneal  cavity.  When,  therefore,  the  calculus  cannot  be 
otherwise  removed,  and  with  tolerable  facility,  the  operation  should,  as 

*  Eoy.  CoU.  Surg.  Mus.,  2036.    Greatly  enlarged  prostate ;  lithotomy.    Caleulas 
remaining  in  the  bladder,  two  other  stones  having  been  removed.    (Sir  W.  Blizard.) 
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Coulson  observes,  be  abandoned.  An  encapsulecl  calculus  was  once 
found  by  Mr.  Erichsen,  in  a  child ;  the  stone,  about  the  size  of  a  pea, 
being  felt  at  the  inferior  fundus  of  the  bladder,  covered  in  by  a  kind 
of  false  membrane.  This  membrane  was  scraped  through  with  the 
nail,  and  the  stone  removed  with  a  scoop.  The  cyst  attached  was 
about  the  thickness  of  ordinary  writing-paper,  of  a  reddish  colour, 
consisting  of  organized  fibro-cellular  tissue,  and  resembled  mucous 
membrane.  Excepting  a  slight  attack  of  secondary  hoemori'hage  on 
the  eighth  day  after  oj)eration,  the  patient  made  a  good  recovery.  Sii- 
A.  Cooper  removed  an  encysted  calculus,  in  the  case  of  a  child,  without 
opening  the  bladder  in  the  usual  manner.  Passing  his  finger  into  the 
rectum,  the  stone  was  felt  and  struck  with  a  sound ;  then,  by  intro- 
ducing a  knife  through  the  periuEeum  above  the  bowel,  the  cyst  was 
opened  and  the  stone  extracted. 

An  adherent  state  of  the  calculus  has  been  doubted  by  some  authors ; 
but  an  indisputable  case  is  recorded  by  Mr.  Shaw  in  the  Transactions 
of  the  Pathological  Society,  vol.  vi.  The  adhesion  of  the  mucous 
membrane  to  the  stone  was  effected  by  fibrous  tissue,  the  fibres  dipping 
into  the  calcareous  substance;  and  this  union  was  so  firm  that  it  resisted 
separation  by  tearing  with  the  forceps.  I  have  figured  a  specimen 
(p.  864)  in  which  there  were  numerous  small  adherent  calculi;  and 
in  another  specimen  at  the  Royal  College  of  Surgeons,  two  calculi 
of  some  size  (p.  866)  were  fii'mly  attached  to  the  mucous  coat  of 
the  bladder.  In  extracting  phosphatic  calculi,  the  deposit  of  rough 
calcareous  matter  on  the  rugse  of  the  bladder  must  not  be  mistaken 
for  a  distinct  calculus ;  any  attempt  to  remove  the  former  would,  of 
course,  prove  disastrous  by  tearing  away  the  mucous  membrane  with 
the  deposit. 

Position  of  the  stone. — Two  parts  of  the  bladder,  in  either  of  which 
the  calculus  may  be  situated,  offer  considerable  difficulty  to  seizure  of 
the  stone.  When  lodged  in  a  depression  behind  an  enlarged  prostate 
(Fig.  988),  the  stone  must  be  brought  up  by  tilting  the  bladder  with 


Fig.  988.* 


Fig.  989.t 


the  finger  introduced  into  the  rec- 
tiim,  and  then  using  a  long  curved 
pair  of  forceps  or  a  curved  scoop. 


When  situated  above  the  pubes 


*  Eoy.  Coll.  Snrg.  Mus.,  2028.  A  deep  pouch  at  the  base  of  the  bladder,  just 
behind  the  prostate ;  and,  in  this  post-prostatic  depression,  a  rough  calculus,  more 
than  an  inch  in  diameter,  is  lying  almost  concealed.     (Liston.) 

t  Ibid.,  1983.     (Liston.) 
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anteriorly,  towards  the  uppei'  fnndus  of  the  bladder  (Fig.  989),  the 
stone  must  be  lowered  bv  compressing  the  abJomen,  as  Aston  Key 
recommended,  and  then  seized  with  a  curved  forceps  or  the  curved 
scoop.  In  one  such  case,  Sir  B.  Brodie  found  the  stone  both  encysted 
and  adherent.  Raising  the  pelvis  will  sometimes  enable  the  forceps 
to  grasp  the  stone,  a  resource  which  proved  successful  in  a  case  on 
which  Coulson  operated. 

Shape  and  Sire  of  the  Stone. — The  shape  of  the  stone  may  offer 
some  difficulty  to  its  seizure  with  the  forceps.  A  round  irregular 
stone,  as  a  mulbeny  calculus,  is  gi-asped  less  readily  than  a  flat- 
tened, smooth  stone,  which  lies  easily  within  the  blades  of  the 
forceps.  Irregular-shaped  phosphatic  calculi  present  the  greatest 
difficulty. 

Both  the  shape  and  large  size  of  the  stone  may  offer  considerable 
obstacles  to  its  extraction.  Three  resources  are  practicable : — (1) 
section  of  the  right  lobe  of  the  prostate,  forming  the  bilateral  section 
of  this  body;  (2)  crushing,  splitting,  or  di-illing  and  breaking  up  the 
stone  in  the  bladder — by  means  of  slTong  lithotomy-forceps,  cutting 
forceps,  or  lithotrites, — thus  performing  pei'ineal  lithoti'ity ;  (3)  the 
recto-vesical  or  the  supi-a-pubic  opei-ation  of  lithotomy.  Of  these 
procedui-es,  section  of  the  prostate  is  most  practicable  and  the  safest. 
It  was  i*ecommeuded  by  Liston,  Martineau.  Stanley,  and  Coulson, 
i-ather  than  use  undue  force  in  attempting  to  gradually  dilate  the 
oi^dinary  prostatic  incision,  which  would  cause  bruising  or  laceration. 
The  forceps  still  grasping  the  stone  is  held  fast  by  an  assistant,  and 
the  right  lobe  of  the  prostate  is  then  incised  towards  the  right  tuber 
ischii.  by  passing  the  knife  or  a  blunt-pointed  bistoury  along  the 
blade  of  the  instrument  as  a  dii*ector.  In  this  way,  Martineau  often 
enlarged  the  opening,  repeating  the  incision  two  or  tlu'ee  times. 
Crushing  the  stone  in  the  bladder  through  the  perineal  wound,  is  a  more 
dangerous  procedure  ;  the  instrument  required  must  be  of  some  size, 
and  sti"ong.  Its  appHcation  may  be  attended  with  some  injury  to  the 
bladder,  which  is  often  firmly  contracted  on  the  stone ;  but  the  crush- 
ing should  be  sufficiently  complete  to  allow  the  passage  of  fi*agments 
without  injui-y  to  the  vesical  neck ;  and,  as  soui-ces  of  ii'ritation  or 
centres  of  secondaiy  calcuh,  the  debris  must  be  thoroughly  removed 
by  repeatedly  injecting  and  washing  out  the  bladder  with  tepid  water, 
or  sometimes  a  fi-agment  of  large  size  and  angular  shape,  may  be 
extracted  with  the  scoop,  the  finger  protecting  the  neck  of  the  bladder. 
This  resource  is,  as  Coulson  remarks,  an  opei'ation  of  lithotrity  per- 
formed under  most  unfavourable  cii'cumstances.  Tet  a  very  large 
stone  can  thus  be  removed  with  safety ;  in  one  case,  a  stone  weighing 
foui'teen  ounces  and  a  half  having  been  crushed  and  extracted,  in  the 
latei-al  opei-ation,  by  Mayo,  of  Winchester,  with  a  successful  result.  In 
another  case,  a  stone  was  so  large  as  to  fill  the  bladder ;  and  Dr. 
Godman.  of  Cincinnati,  having  failed  to  remove  it  by  extraction  or 
crushing,  he  abandoned  the  opei'ation.  The  man  recovered ;  walked 
nearly  seven  hundred  miles,  to  Pennsylvania,  where  Dr.  Given 
operated  with  the  same  result.  Subsequently,  in  a  thii-d  lithotomy, 
Dr.  Physick,  of  Philadelphia,  succeeded  in  crushing  and  extracting 
the  calculus.  The  patient  again  recovered ;  and  again  walked  home, 
but  "a  stone  lighter  than  when  he  came."  The  recto-vesical  or  the 
supra-pubic  operation  would  be  preferable  to  perineal   crushing,  in 
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most  cases  of  veiy  larg'e  calculi,  or  wheii  the  lateral  operation  cannot 
be  completed,  or  as  a  subsequent  procedure. 

In  a  case  communicated  by  letter  to  Professor  Gross,  the  writer 
tells  the  story  of  his  first  lateral  lithotomy :  that  having  entered  the 
bladder,  he  was  surprised  to  find  the  stone  of  such  size  as  to  occupy 
the  whole  cavity ;  that  he  enlarged  the  prostatic  incision  to  the  extent 
of  nearly  two  inches,  without  being  enabled  to  introduce  the  forceps, 
much  less  to  expand  them  over  the  stone ;  nor,  after  farther  incision 
of  the  prostate  in  all  directions,  could  he  then  dislodge  the  calculus, 
around  which  the  bladder  was  firmly  and  spasmodically  contracted ; 
any  attempt  at  extraction  only  provoking  severe  vesical  spasm,  and 
bearing-down  pains,  like  those  of  labour.  Under  these  circumstances 
of  perplexity,  he  proceeded  at  once  to  open  the  bladder  above  the 
pubes,  and  was  thus  enabled  to  turn  the  mass  out  of  its  bed.  It  had 
a  pyriform  shape,  weighed  eight  ounces,  and  measured  nine  inches 
and  a  quarter  in  its  largest  circumference.  The  patient  made  a  good 
recovery ;  both  wounds  healing  well,  and  the  man  walked  about  his 
room  on  the  eighteenth  day  after  this  double  operation.     But  the 

operator  adds  significantly,  "  Mr.  W is  a  very  tough  kind  of  a 

ncian  ;  I  do  not  believe  that  thunder  and  lightning  would  kill  him." 

Fracture  of  the  stone  is  apt  to  happen  when  the  calculus  is  brittle, 
or  soft ;  breaking  into  several  sharp  fragments,  or  squashing  into  a 
soft  mortar-like  mass.  It  occurs  mostly  to  phosphatic  calculi.  This 
breaking  down  of  the  stone  results  usually  from  too  firm  a  gi"asp  ^-ith 
the  forceps,  either  lest  the  stone  should  slip  away,  or  by  pulling  too 
high  up  and  coming  in  contact  with  the  pubic  arch,  or  in  conseqiience 
of  the  pressui-e  requisite  in  extracting  a  large-sized  stone.  The  fracture 
generally  leaves  a  central  stone  in  the  blades  of  the  forceps,  which  should 
be  extracted,  and  the  detached  fragments  removed  by  the  repeated 
introduction  of  this  instrument  or  the  scoop, — with  the  forefino-er  rest- 
ing on  the  end  of  the  bowl  to  keep  the  fragment  from  slippino-  out. 
The  bladder  should  be  thoroughly  washed  out  with  tepid  water,  in- 
jected by  a  strong  brass  syringe  through  a  tube  introduced  by  the 
wound.  Detritus  will  probably  still  remain,  and  small  fragments  may 
be  discharged  through  the  wound  for  some  days ;  then  the  bladder 
should  be  injected  daily  through  a  catheter  passed  down  the  urethra, 
and  the  water  made  to  escape  freely  by  the  woimd,  the  stream  caiTying 
with  it  particles  of  calculus.  This  plan  should  be  continued  until  no 
more  detritiis  is  brought  away.  If  the  wound  has  healed,  the  frag- 
ments remaining  must  be  washed  out  through  the  urethra,  by  means 
of  a  catheter,  as  after  lithotrity ;  or,  after  crushing  them,  the  detritus 
will  escape  in  the  act  of  passing  urine,  from  time  to  time. 

Enveloping  folds  of  mucous  membrane  are  sometimes  met  with,  the 
stone  thns  eluding  the  grasp  of  the  forceps.  This  mechanical  difiiculty 
must  be  overcome  by  manoeuvre  with  the  forceps,  or  by  the  more 
direct  and  safe  means  of  the  finger  and  scoop.  An  insufficiently  injected 
bladder  would  be  more  likely  to  present  this  difficulty. 

Hour-glass  contraction  of  the  bladder,  the  stone  being  placed  in  the 
upper  compartment,  will  probably  necessitate  recourse  to  the  hio-h  or 
supra-pubic  operation  of  lithotomy.  But  friction  or  palpation  above 
the  pubes,  may  induce  relaxation  of  the  bladder  at  the  seat  of  constric- 
tion. Podrazki,  in  sounding,  thus  succeeded  in  bringing  a  stone  down 
to  the  fundus. 
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Rickety  deformity  of  the  pelvis,  altlioagh  not  a  common  cause  of 
cliflBculty  in  lithotomy,  may  present  insuperable  obstacles  in  extracting 
the  stone.  If  the  brim  of  the  pelvis  be  narroAved  in  its  autero-posterior 
diameter,  the  difficulty  of  extraction  will  be  increased  in  children, 
owing  to  the  high  position  of  the  bladder.  Narrowing  of  the  pubic 
arch,  which  is  always  narrow  in  children,  may  quite  preclude  ex- 
traction, or  even  the  introduction  of  the  forceps.  These  conditions 
should  be  ascertained  hefore  operation,  and  supra-pubic  lithotomy 
performed. 

The  Accidents  which  may  happen  during  the  lateral  operation  are 
— (1)  wound  of  the  rectum  ;  (2)  haemorrhage,  arising  either  from  the 
vessels  necessarily  divided,  or  fi'om  the  pudic  artery  or  the  artery  of 
the  bulb,  or  from  certain  accidental  deviations  of  these  vessels,  and 
from  the  prostatic  or  othpr  veins ;  (3)  wound  of  the  bulb ;  (4)  miss- 
ing the  urethra  and  entering  the  iDladder  beyond  the  prostate ;  (5) 
penetration  of  the  posterior  part  of  the  bladder  from  within  its 
cavity. 

The  three  first-named  accidents  have  already  been  adverted  to  in 
considering  the  parts  to  be  avoided  in  performing  the  lateral  operation. 

(1.)  Wound  of  tlie  rectum  is  important  according  to  its  size  or  situa- 
tion. If  not  discovered  at  the  time  of  operation,  by  examination  with 
the  finger  per  rectum,  the  subsequent  escape  of  feculent  matter 
through  the  perineal  wound,  and  of  urine  by  the  bowel,  will  plainly 
declare  the  lesion.  The  accident  is  more  likely  to  occur  in  old  persons, 
the  rectum — as  Deschamps  observed — being  dilated,  and  even  wrapped 
around  the  prostate  on  either  side.  A  small  puncture,  low  down  near 
the  anus,  may  be  left  to  itself ;  a  little  feculent  fluid  escapes  from  the 
perineal  wound  for  some  days,  along  with  the  urine,  but  as  granulation 
closes  up,  this  ceases,  and  the  urine  is  transmitted  thi'ough  the  urethra. 
This  occiirred  in  one  of  my  own  cases.  A  larger-sized  aperture,  or 
when  situated  higher  up  the  bowel,  had  better  be  dealt  with  at  once 
and  in  the  same  way  as  fistula  in  ano.  The  bowel  should  be  laid  open 
into  the  perineal  wound,  by  an  incision  from  the  accidental  aperture 
downwards  through  the  sphincter  ani,  so  as  to  form  one  cavity.  Granu- 
lation from  the  bottom  may  then  restore  the  continuity  of  the  bowel. 
Otherwise,  a  recto- vesical  fistulous  communication  will  remain.  The 
rectum  has  been  wounded  occasionally  by  lithotomists  of  the  largest 
experience ;  Cheselden  acknowledging  to  this  accident  having  oc- 
curred twice  in  his  own  pi^ctice,  and  Deschamps  four  times.  The 
escape  of  ftecal  matter  fi'om  the  perineal  wound  at  a  later  period, 
sometimes  occurs  from  sloughing  of  the  rectum ;  in  consequence  of 
contusion  produced  by  the  forcible  extraction  of  a  large  stone,  or  as 
the  result  of  diffuse  inflammation  of  the  wound — as  happened  in  a 
case  which  Professor  Gross  relates  from  his  practice,  in  his  well-known 
work  on  the  Urinary  Organs.  This  sloughing  communication  takes 
place  in  the  course  of  a  few^  days ;  and  may  result  in  a  spontaneous 
cure,  after  the  lapse  of  some  months.  (Med.-Chir.  Trans.,  vol.  xi, 
p.  67.) 

Hcemorrhage  must  be  managed  on  ordinary  principles  ;  by  ligature 
or  torsion  of  any  distinctly  bleeding  artery  that  may  be  accessible,  or 
by  pressure.  The  artery  of  the  bulb  is  the  principal  source  of  serious, 
or  even  fatal  haemorrhage  ;  and  so  also  would  be  the  internal  pudic,  as 
it   can  scarcely  retract  within  the  obturator  fascia  overljiug  it ;  but 
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this  vessel  is  well  protected  under  cover  of  tlie  ramus  of  the  ischium. 
Either  vessel  is  best  secured  by  compression  ;  ligature  being  inappli- 
cable in  most  cases,  as  the  vessels  cannot  thus  be  reached,  or  without 
disengaging  the  thread  on  removing  the  forceps.  Compression  is 
applied  most  effectually  by  means  of  digital  pressure,  provided  the 
bleeding  vessel  can  be  commanded  with  the  finger,  and  relays  of 
assistants  are  at  hand.  In  the  course  of  foiirteen  or  twenty-four 
hours,  according  to  cases  related  by  South  and  Brodie,  continued 
digital  pressure  succeeded  in  permanently  stopping  hsemorrhage  from 
these  vessels.  The  ramus  of  the  bone  offers  an  excellent  counter- 
resistance  to  the  finger.  Ligature  has  been  applied  to  the  internal 
pudic  by  Sir  B.  Brodie,  and  by  Dr.  Physick,  in  America;  the  former 
Surgeon  using  a  flexible  silver  needle  ;  and  more  effective  instruments 
are  found  in  Keith's  tenaculum,  which  can  be  unscrewed  from  the 
handle,  and  left  attached  to  the  artery  ;  or  Grross's  artery-compressor 
is  available  without  the  application  of  a  ligature,  and  detached  in  like 
manner.  Oozing  hsemorrhage,  of  a  persistent  character,  may  be  effec- 
tually arrested  by  injecting  ice-cold  water,  or  by  plug'ging  the  perineal 
wound.     This  is  precisely  the  condition  in  which  Listen's  gum-elastic 

Fig.  990. 


tube  may  be  used  with  advantage,  while  free  vent  also  will  thus  be 
given  to  the  urine.  The  track  of  the  wound  is  plugged  with  dossils  of 
lint  around  the  tube  ;  or  more  conveniently,  by  pieces  of  sponge  in- 
ti'oduced  into  a  conical  bag  of  oiled  silk  attached  to  the  tube,  as 
devised  by  Mr.  Hilton,  or  the  lithotomy-tube  constructed  by  Messrs. 
Matthews,  with  syringe  for  the  injection  of  water,  may  be  used  (Fig. 
990).  Listen's  tube  is  kept  free  of  coagula  by  the  occasional  intro- 
duction of  an  oiled  feather.  Venous  haemorrhage,  proceeding  chiefly 
from  the  prostatic  plexus  of  veins,  may  be  arrested  in  like  manner. 
Hilton's  contrivance  has  here  proved  very  successful.  Sir  B.  Brodie  lost 
a  patient  within  a  few  hours  after  operation,  from  venous  hgemorrhage  ; 
every  effort  having  been  made  in  vain  to  arrest  it.  Hetrocedent  haemor- 
rhage, the  blood,  arterial  or  venous,  passing  back  into  the  bladder, 
sometimes  occurs  and  to  an  alarming  extent.  Bloody  urine  escapes  by 
the  wound,  but  the  bladder  becomes  distended  ;  there  is  dulness  on 
percussion  above  the  pubes,  and  faintness  ensues.      Injections  of  cold 
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water  should  be  used  to  wash  out  the  bladder ;  and  ligature  or  plugging 
applied,  according  to  the  nature  and  source  of  the  hasmori'hage. 

(3.)  Wotcnd  of  the  hulb  is  an  accident  of  no  serious  consequence. 
This  opinion  was  held  bj  Mr.  Skey,  and  certainly  it  would  seem  to  be 
confirmed  by  the  frequency  with  which  the  bulb  has  been  wounded  with 
impunity.     But  the  accident  has  given  rise  to  phlebitis  and  pyremia.  - 

In  connection  with  this  accident,  may  be  mentioned  the  liability 
to  some  extravasation  of  blood  into  the, cellular  texture  of  the  scro- 
tum ;  presenting  a  dark  plum-coloured  appearance,  as  if  the  integu- 
ment w^ere  about  to  mortify.  The  blood,  however,  is  slowly  absorbed. 
This  mishap  arises  from  opening  the  membranous  urethra  too  far 
forwards,  instead  of  more  deeply,  just  in  front  of  the  prostate  ;  and 
the  same  misdirection  of  the  knife  may  wound  the  bulb.  The  nrine 
will  be  found  to  ti^ickle  from  the  tipper  angle  of  the  perineal  wound. 

(4.)  Missing  the  urethra^  and  entering  the  Madder  beyond  the  prostate, 
allows  of  infiltration  of  urine  into  the  pelvic  cellular  tissue.  Diffuse 
inflammation  and  death  will  almost  necessarily  follow.  Yet  this  fatal 
accident  has  occurred,  once  in  a  way,  to  the  most  skilled  lithotomists. 
To  avoid  it,  the  nail  of  the  left  forefinger  should  be  lodged  fairly 
in  the  groove  of  the  staff,  before  planting  the  point  of  the  knife  over 
the  nail. 

(5.)  Penetration  of  the  posterior  part  of  the  hiadder  is  liable  to  occur 
from  passing  the  knife  tod  deeply  along  the  groove  of  the  staff;  the 
point  may  slip  out  and  penetrate  the  posterior  wall  of  the  bladder. 
Hence  the  advantage  of  the  buttonrheaded  bistoury.  An  insufficiently 
injected  bladder  would  be  more  exposed  to  this  accident.  I  have  never 
yet  known  it  to  happen,  although  I  have  heard  of  such  a  case. 

Perforation  of  the  upper  ftmdus  of  the  hiadder,  with  the  point  of  the 
Staff. — This  accident  occurred  twice  in  the  hands  of  SirH.  Thompson  ; 
and  the  liability  is  referred  to  an  occasional  softening  and  attenuation 
of  the  coats,  with  perhaps  a  contracted  state  of  the  bladder ;  and  the 
staff  having  an  unnecessarily  long  curve.  The  free  use  of  the  forceps 
might  inflict  similar  injury,  under  the  same  circumstances.  Rapidly 
fatal  peritonitis,  from  extravasation  of  urine,  ensued  in  both  cases. 
{Med.-Ghir.  Trans.,  vol.  Ixi.) 

In  children,  the  accidents  specially  incident  to  lateral  lithotomy 
have  been  fully  considered  in  describing  the  operation  as  performed 
before  puberty  or  at  an  earlier  period  of  life. 

Aftee-Treatmext. — When  no  accident  has  occurred  during  the 
operation,  the  treatment  after  lateral  lithotomy  is  simple.  The  patient 
is  placed  on  his  back  in  bed,  with  his  legs  apart  and  the  knees  some- 
what raised  on  pillows.  The  urine  will  thus  drain  away  through  the 
wound,  as  it  is  secreted,  preventing  the  chance  of  urinary  infiltration. 
A  draw-sheet,  covered  with  mackintosh  cloth,  having  been  previously 
placed  under  the  buttocks,  will  enable  the  nurse  to  keep  the  patient 
clean  and  dry  without  altering  his  position.  ISTo  dressing  is  required  ; 
a  sponge  or  small  spittoon-pot  is  placed  under  the  wound  against  the 
nates,  to  catch  the  urine  as  it  drops.  If  Liston's  gum-elastic  tube  has 
been  passed  up  the  wound  into  the  bladder,  and  there  retained  by 
perineal  tapes,  this  channel  can  be  kej:)t  free  from  coagiila  and  open  for 
the  distillation  of  the  urine,  by  occasionally  introducing  an  oiled  feather. 
When  I  was  a  student,  this  precaution  was  observed  so  diligently,  that 
the  dresser  in  attendance  sat  by  the  patient's  bed-side,  the  night  after 
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operation,  for  tlie  purpose  of  thus  freeing  the  tube.  It  was  retained 
for  about  twenty-four  hours  in  a  child,  and  about  forty-eight  hours 
in  an  adult.  By  that  time  its  retention  was  thought  unnecessary  ;  the 
sides  of  the  wound  having  become  glazed  over  with  lymph,  whereby 
the  risk  of  infiltration  will  have  ceased.  As  soon  as  a  free  vent  for 
the  urine  is  established  through  the  perineal  wound,  the  patient  need 
not  be  restrained  to  the  dorsal  position,  but  may  be  allowed  to  turn 
over  on  either  side.  An  opiate  should  be  given,  and  repeated  when 
necessary,  to  secure  sleep,  or  at  least  quiescence;  and  diluent  drinks 
allowed  plentifully,  with  light  fluid  food,  as  milk,  arrow- root,  or  beef- 
tea,  dui'ing  the  first  three  or  four  days.  In  an  elderly  person,  it  may 
be  requisite  to  soon  have  recourse  to  stimulants.  The  bowels  having 
been  well  emptied  before  operation,  need  not  be  relieved  for  four 
or  five  days, — in  order  not  to  disturb  the  bladder.  Then  a  mild 
oleaginous  enema  may  suffice,  just  to  clear  the  rectum.  _  Pelvic 
cellulitis  is  the  only  dread  the  Surgeon  may  have  to  appx'ehend  after 
the  operation ;  when  the  stone  is  of  large  size,  so  as  to  cause  bruising 
or  laceration  of  the  neck  of  the  bladder,  from  forcible  extraction,  or 
urinary  infiltration  into  the  peri-vesical  cellular  texture,  from  a  pro- 
static incision  beyond  the  boundary  of  the  capsule.  The  symptoms 
supervene  in  twenty-four  to  forty-eight  hours.  The  patient  complains 
of  an  aching  weight  and  bearing  down,  or  perhaps  a  smarting  pain,  at 
the  neck  of  the  bladder ;  and  pain  is  elicited  on  pressure  above  the 
pubes,  especially  in  the  left  groin,  and  by  tilting  the  prostate  with 
the  finger  in  the  rectum.  This  vesical  jjain  is  constant — not  inter- 
mittent, like  spasm.  At  the  same  time,  the  constitutional  symptoms 
are  those  of  great  irritation,  with  prostration.  Rigors  are  followed 
by  a  dry,  hot  skin,  a  rapid,  feeble,  intermittent,  or  fluttering  pulse, 
and  a  dry  brown  tongue ;  then,  a  cold,  clammy  sweat  breaks  out ; 
the  countenance  betokens  great  anxiety,  hiccupy  respiration  adds  to 
the  distress,  the  abdomen  becomes  distended  and  tympanitic,  the 
perineal  wound  dry  and  gangrenous-smelling,  while  utter  exhaustion 
closes  the  scene,  in  from  three  to  five  days.  Thus  the  patient  dies  in, 
or  under,  a  week  after  the  operation.  Post-viortem  examination  dis- 
closes an  inflamed,  sloughy  state  of  the  cellular  texture  around  the 
neck  of  the  bladder,  with  perhaps,  apparently,  some  infiltration  of 
urine.  The  adjoining  cul-de-sac  of  peritoneum  may  be  involved,  by 
extension  of  the  cellulitis  backwards.  The  Surgeon  will,  of  course, 
do  all  he  can  in  the  way  of  treatment — tonic  and  sedative — to  support 
the  patient,  by  bee£-tea,  brandy-and-egg  mixture,  quinine,  and  opium  ; 
but  recovery  is  almost  hopeless.  Sir  B.  Brodie,  considering  the 
analogy  between  peri-vesical  iirinary  infiltration  and  scrotal  extrava- 
sation of  urine,  suggested  an  operation,  which  he  performed  on  one 
occasion,  and  with  a  successful  result.  Having  introduced  his  left 
forefinger  into  the  rectum,  he  passed  a  probe-pointed  curved  bistoury 
up  the  perineal  wound  to  the  left  side  of  the  neck  of  the  bladder. 
Then,  feeling  the  point  through  the  bowel,  he  made  an  incision  down- 
wards, dividing  the  lower  part  of  the  rectum  and  sphincter;  thus 
laying  open  the  perineal  wound  and  bowel  into  one  track,  for  the  free 
discharge  of  urine  and  slough.  Little  bleeding  followed.  The  i^elief 
was  instantaneous.  It  is  worthy  of  note,  that  in  about  a  month,  the 
rectum  began  to  contract,  and  shortly  the  urine  flowed  by  the  urethra. 
Vesical    Spasm   has   occurred    in   my  experience;    the    symptoms 
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being  a  plung-ing  sensation  at  the  neck  of  the  bladder,  with  acute 
pain  at  the  end  of  the  penis.  The  attack  recurs  at  intervals,  and  is 
unaccompanied  with  any  pain  on  pressure  above  the  pubes,  or  when 
the  bladder  or  prostate  is  tilted  with  the  finger  in  the  rectum.  This 
painful  spasmodic  affection  may  thus  be  distinguished  from  the  un- 
interrupted pain  of  pelvic  cellulitis  around  the  neck  of  the  bladder — 
a  much  more  perilous  event.  The  spasm  arises  from,  a  tympanitic 
state  of  the  abdomen  forcing  the  bladder  downwards.  Escape  of 
flatus  from  the  bowels  has  soon  afforded  great  relief.  But  the  same 
suffering  may  be  produced  by  clotted  blood  in  the  bladder,  impinging 
on  the  neck  and  prostatic  urethra.  Then,  by  passing  an  elastic 
catheter  up  the  wound,  or  through  the  urethra,  or  in  both  ways  to 
reach  and  displace  the  clot,  the  Surgeon  may  thus  relieve  the 
symptoms. 

Metention  of  urine  sometimes  occurs,  and  must  be  instantly  relieved 
by  passing  a  gum-elastic  catheter  or  the  finger  up  the  wound  to  the 
neck  of  the  bladder.  Warm  fomentations  and  opiates  will  then  allay 
pain  and  irritation.  About  the  fourth  or  fifth  day,  the  urine  may 
suddenly  cease  to  escape  through  the  wound,  and  be  discharged 
through  the  urethra; — the  patient  "wets,"  as  nurses  are  accustomed 
to  understand  it.  This,  however,  seems  due  to  a  temporary  turges- 
cence  in  the  wound,  resulting  from  inflammatory  swelling  which 
occludes  the  outlet ;  subsiding  in  a  day  or  two,  the  urine  again  escapes 
by  the  wound.  The  same  temporary  discharge  of  urine  through  the 
natural  passage  may  happen  at  an  earlier  period, — within  twenty- four 
hours  after  operation.  It  is  not  at  all  a  favourable  sign.  Urine 
having  again  returned  through  the  wound,  the  quantity  gradually 
diminishes  during  granulation  and  contraction;  a  portion  passes 
permanently  by  the  urethra  in  a  week  or  ten  days,  and  the  wound 
closes  about  the  end  of  a  fortnight  to  three  weeks.  The  ui'ine  itself, 
at  first  bloody,  gradually  assumes  a  brownish  colour,  as  it  becomes 
clearer,  with  the  closure  of  the  wound. 

The  favourable  course  of  a  case  mainly  depends  upon  the  limited 
extent  of  the  prostatic  incision  ;  but  more  especially,  upon  the  absence 
of  contusion  or  laceration  in  extraction  of  the  stone.  The  size  of  the 
calculus,  therefore,  materially  affects  the  progress  of  the  case,  and  in 
favour  of  a  small  stone.  In  the  case  of  a  gentleman,  aged  sixty-eight 
— sent  to  me  by  Dr.  Scott,  of  Southampton — I  removed  two  stones  by 
the  lateral  operation,  each  stone  being  of  moderate  size  ;  the  extreme 
hardness  of  the  calculi,  consisting  of  uric  acid,  and  the  vesical  irri- 
tability, having  determined  me  to  perform  lithotomy  rather  than 
lithotrity.  After  the  operation,  urine  passed  partly  by  the  urethra, 
as  well  as  by  the  wound,  from  the  first  day  ;  and  on  the  seventh  day, 
the  whole  came  suddenly  in  an  injected  stream  through  the  urethra, — 
without  any  return  through  the  perineal  wound,  which  soon  closed 
entirely. 

The  state  of  the  urine  seems  to  regulate  the  period  when  natural 
micturition  will  be  established  ;  as  the  urine  becomes  clear,  or  at  least 
free  of  blood,  this  change  indicates  that  the  prostatic  incision  is 
closing. 

The  perineal  wound  is  usually  healed  securely,  in  from  thirty  to 
forty  days.  In  ihe  case  of  a  large  mulberry  calculus  which  I  removed 
from    a  man  sixty-five    years   of  age,   the  patient  returned   sound  to 
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Hastings,  at  the  end  of  a  month.  Another  man,  aged  forty-nine,  was 
convalescent  and  returned  home  on  the  eighteenth  day,  "by  his  own 
urgent  request.  But  although  the  wound  may  have  healed  at  an 
unusually  early  period,  it  is  not  desirable  that  the  patient  should 
resume  his  occupation  before  firm  consolidation  has  taken  place. 
There  have  been  instances  in  which  the  neck  of  the  bladder  has 
given  way,  and  a  temporarily  most  successful  issue  thus  converted 
into  a  fatal  result.  Phosphatic  calculi  generally  entail  the  longest 
period  for  recovery  after  operation. 

Morbid  conditions  of  the  wound,  as  that  of  sloughing  or  suppuration, 
must  be  treated  accordingly.  Sometimes,  the  wound  becomes  overlaid 
with  white  phosphatic  deposit  from  the  urine,  which  thus  prevents  the 
granulating  surfaces  uniting.  This  coating  cannot  be  wiped  off  ;  but 
it  may  be  removed  by  a  weak  solution  of  the  dikite  nitric  acid,  in 
water,  used  by  means  of  a  glass  syringe. 

Secondary  hgemorrhage  not  unfrequently  occurs  ;  apparently,  as 
Sir  B.  Brodie  suggests,  from  the  detachment  of  a  slough.  Compression 
of  the  bleeding  vessels  will  prove  more  eifectual  than  ligature. 

Once  in  a  way,  the  patient  may  be  troubled  with  orchitis,  com- 
mencing as  epididymitis,  about  the  end  of  the  second  week.  I  have 
only  known  this  to  happen  in  one  case,  and  then  on  the  eighteenth  day. 
It  may  arise  from  some  damage  done  to  the  ejaculatory  ducts  in  cut- 
ting or  extraction ;  but  it  may  also  depend  on  an  irritant  acid  state  of 
the  urine  passing  through  the  recently  healed  prostatic  urethra.  This 
was  undoubtedly  the  explanation  in  the  case  referred  to  ;  for  the  right 
testicle  was  attacked,  and  the  inflammatory  affection  subsided  as  soon 
as  the  hyperacidity  of  the  urine  was  corrected  by  free  doses  of  bicar- 
bonate of  soda,  which  also  controlled  the  heartburn  and  dyspeptic 
symptoms  concurrent  with  the  attack. 

tirinary  fistula  sojxietijnes  rejaains,  with  incontinence  of  urine,  tem- 
porary or  permanent.  This  result  is  met  with  mostly  in  children,  and 
it  generally  ceases  as  age  advances.  The  fistulous  tract  may  perhaps 
be  closed  by  occasionally  passing  a  probe  coated  with  nitrate  of  silver, 
or  by  the  galvanic-wire  cautery.  Contraction  will  sometimes  be  aided 
by  keeping  an  elastic  catheter  in  the  bladder,  to  divert  the  escape  of 
urine  into  the  urethral  passage. 

Incontinence  alone  may  occur,  particularly  in  childhood,  if  the  patient 
be  allowed  to  get  up  too  soon,  before  the  sphincter  of  the  bladder  has 
recovered  its  tone.  Impotency  is  a  more  rare  result,  from  wound  or 
injury  involving  the  ejaculatory  ducts  in  the  substance  of  the  prostate  ; 
as  by  a  vertical  prostatic  incision,  or  by  bruising  in  the  extraction  of 
a  large  stone,  and  consequent  inflammatory  condensation  or  slough- 
ing around  the  ducts  and  seminal  vesicles.  Foecal  fistula  may  be  the 
result  of  a  wound  of  the  rectum  ;  or  of  bruising  of  the  bowel,  either 
by  a  forcible  use  of  the  finger  in  the  act  of  protecting  it,  or  during* 
extraction  of  the  stone. 

The  result  of  lithotomy  is,  of  course,  the  removal  of  those  symp- 
toms which  depended  on  the  presence  of  stone  in  the  bladder.  When 
the  calculus  originated  in  the  kidney,  and  was  of  such  a  nature — usually 
uric  acid,  urates,  or  oxalate  of  lime — as  would  indicate  no  previous 
cystitis,  the  bladder  returns  to  a  healthy  state, — the  cause  of  iiTitation 
having  been  removed.  When,  however,  the  stone  was  of  vesical 
origin,  from  pre-existing  cystitis,  as  in  the  case  of  phosphatic  calculi. 
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vesical  iri-itability  remains,  even  altliougli  tlie  other  and  more  peculiar 
symptoms  of  stone  in  the  bladder  cease  after  operation. 

Causes  of  Death,  and  Results,  after  Lateral  Lithotomy. — The 
principal  causes  of  death  are  :  (1)  Age  ;  (2)  Large  Calculus  and  Pehac 
Cellulitis ;  (3)  Disease  of  the  Kidneys  ;  (4)  Htemorrhage  ;  (5)  Shock  ; 
(6)  Cystitis  ;  (7)  Peritonitis  ;  (8)  Pyaemia.  To  which  maybe  added, 
Erj-sipelas  and  Tetanus,  as  accidental  and  quite  exceptioual  causes. 

(1.)  Age  has  a  remarkable  relation  to  the  mortality  after  lithotomy. 
The  lateral  operation  is  rarely  fatal  in  childhood  ;  a  dangerous  opera- 
tion in  middle  life  ;  and  a  perilous  or  fatal  operation  in  old  age.  This 
operation  has  been  found  to  be  four  times  as  fatal  in  adults  as  in 
children,  at  the  ISTorfolk  and  Norwich  Hospital.  Cheselden  cut  213 
cases ;  he  lost  only  3  patients  out  of  105  under  ten  years  of  age,  or  1 
in  35  ;  but  of  14  above  fifty  years,  6  died.  In  Martineau's  famous  series 
of  84  cases,  with  only  2  deaths,  34  patients  were  under  fifteen  years, 
12  only  were  beyond  sixty  years.  Of  the  cases  recorded  by  Mr.  South 
(in  Chelius's  Surgery)  as  having  been  operated  on  at  St.  Thomas's 
Hospital  during  a  period  of  twenty-three  years,  the  naortality,  at  ten 
years  old,  was  but  1  in  58.  Coulson's  table  of  2972  cases  shows  an 
increasing  mortality  at  each  successive  decennial  period  : — under  ten 
years,  it  is  1  in  13  ;  it  thence  gi'aduallv  rises,  after  ten  to  eighty  years, 
to  1  in  9,  1  in  6,  1  in  5,  1  in  4,  1  in  3-65,  1  in  323,  1  in  2-71.  The 
mortality  at  all  ages  rates  at  1  in  9,  according  to  the  St.  Thomas's  table 
of  125  cases  where  the  age  was  stated  ;  but  in  1827  cases,  collected 
by  Sir  H.  Thompson  from  the  Metropolitan  and  Provincial  Hospitals, 
the  average  mortality  was  higher,— nearly  1  in  8 ;  and  in  Coulson's 
general  table  of  6505  cases,  male  and  female,  the  average  mortality 
rises  still  higher, — to  1  in  6"56,  or  about  2  in  every  13  cases. 

But,  while  admitting  the  guidance  of  these  general  results  in 
determining  the  probability  of  recovery  after  lithotomy,  according  to 
the  age  of  the  patient,  the  Surgeon's  judgment  should  not  be  fettered 
by  this  consideration ;  the  operation  having  proved  successful  at  the 
most  advanced  period  of  senility,  as  well  as  in  the  earliest  infancy. 
As  extreme  ages,  in  either  direction,  the  following  instances  may  be 
meptioned.  So  soon  after  birth  as  ten  weeks,  the  operation  was  per- 
formed by  Civiale  ;  in  two  cases  at  twelve  months,  by  Mr.  Keate ;  in 
one  at  sixteen  months,  by  Mr.  Key ;  in  one  at  eighteen  months,  by 
John  Hunter  ;  and  in  one  at  twenty  months,  by  ]Mr.  South  :  thus  com- 
prising six  cases  of  lithotomy  in  infants  from  only  a  few  weeks  old,  to 
under  two  years  of  age.  On  the  other  hand — not  to  include  cases  of 
successful  lithotomy  between  the  ag'es  of  seventy  and  eighty  years — 
among  octogenarians  may  be  mentioned,  a  man  of  eighty-two,  operated 
on  by  Mr.  Cline  ;  another  of  eighty-five,  by  Mr.  Attenburrow,  of  Not- 
tingham ;  a  second  case  at  eighty-seven,  by  the  same  operator  ;  and 
in  the  case  of  Chief  Justice  Marshall,  an  American  Judge,  lithotomy 
was  successfully  performed  by  Dr.  Physick — the  patient  being  at  a 
very  advanced  age,  and  upwards  of  a  thousand  small  calculi  were 
extracted. 

(2.)  Size  of  the  Stone. — A  large  stone  is  far  more  dangerous  than 
a  small  one,  in  regard  to  the  result  of  operation;  and  the  danger  in- 
creases with,  the  size,  or  weight,  of  the  stone.  Pelvic  cellulitis  is  apt 
to  be  induced  ;  either  from  bruising  and  laceration  of  the  neck  of  the 
bladder,  produced  by  forcible  extraction ;  or  from  infiltration  of  urine, 
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consequent  upon  a  too  free  pi'ostatic  incision.  The  former  is  probablj 
the  true  explanation  of  pelvic  cellulitis ;  for  some  of  the  most  success- 
ful lithotomists  have  not  practised  the  limited  prostatic  incision  in 
adults,  and  in  children  the  boundary  of  the  prostate  must  almost 
always  be  overstepped  by  the  knife  ;  while,  in  the  extraction  of  a  large 
stone,  the  unyielding  prostatic  capsule  of  the  recto- vesical  fascia  is 
necessarily  ruptured  beyond  the  reflexion  of  this  fascia.  Yet  neither 
Sir  W.  Pergusson  nor  Mr.  Spence  have  ever  found  urinary  infiltration 
in  any  _posi;-mor!5em  examination  after  lithotomy.  But  Sir  B.  Brodie 
relates  two  cases  which  remove  any  doubt  as  to  tbe  possibility  of  such 
an  occurrence  ;  in  both,  however,  the  urinary  infilti^ation  giving  rise 
to  peri-vesical  cellulitis  may  have  been  induced  partly  by  forcible  ex- 
traction, as  well  as  by  a  too  free  prostatic  incision.  (Works,  1865, 
vol.  ii.  p.  615.)  Coulson,  sen.,  insists  on  the  frequency  of  urinary 
infiltration,  as  a  cause  of  death  ;  that  in  ninety  fatal  cases  of  lithotomy, 
collected  by  this  author,  by. far  the  highest  proportionate  number, 
twenty-two,  resulted  from  pelvic  cellulitis,  thus  induced.  Sir  H. 
Thompson  concurs  as  to  the  frequency  of  pelvic  cellulitis  in  the 
mortality  of  this  operation ;  but  he  would  attribute  it  to  bruising  and 
laceration  of  the  neck  of  the  bladder,  rather  than  to  the  infiltration  of 
urine, — this  opinion  resting"  on  the  fact  that,  in  children,  the  boundaries 
of  the  prostate  are  almost  always  overstepped  by  the  knife,  yet  with- 
out giving  rise  to  urinary  infiltration.  Crosse's  table  of  704  cases,  in 
the  JSTorwich  Hospital,  shows  the  increasing  danger  according  to  the 
size  of  the  calculus,  estimated  by  its  weight.  When  the  weight  of  the 
stone  was  under  one  ounce,  the  deaths  were  in  the  proportion  of  1  in 
11'25  cases ;  from  one  to  two  ounces,  1  death  in  6"61  cases  ;  from  two 
to  three  ounces,  1  in  2"18  ;  from  three  to  four  ounces,  1  in  1*57 ;  and 
from  four  to  five  ounces,  1  in  1'66  cases.  The  chance — observes  Mr. 
Coulson^ — which  a  patient  has  for  recovery  after  lithotomy  can,  there- 
fore, be  calculated  beforehand,  and  independent  of  every  other  con- 
sideration, from  the  ascertained  dimensions  or  weight  of  the  stone. 
The  symptoms  of  pelvic  cellulitis  supervene  in  from  twenty-four  to 
forty-eight  hours. 

(3.)  Disease  of  the  Kidneys. — Chronic  pyelitis,  or  chronic  nephritis 
resulting  in  degeneration  of  the  kidneys  with  albuminous  urine,  may 
be  said  to  represent  that  diseased  condition  of  the  kidneys  which  is 
most  prejudicial  to  recovery  after  lithotomy. 

In  estimating  the  comparative  mortality  of  lithotomy  in  adults  and 
children,  two  elements  seem  to  be  in  favour  of  the  latter : — at  an  early 
period  of  life,  the  kidneys  are  usually  sound,  and  the  stone  of  small 
size, — thus  entailing  less  liability  to  injury  of  the  neck  of  the  bladder, 
followed  by  pelvic  cellulitis. 

In  children,  death  generally  results  from  some  accidental  violence  ; 
as  the  formation  of  a  false  bladder  in  the  recto-vesical  space,  or  dis- 
ruption of  the  neck  of  the  bladder  from  the  membranous  urethra.  In 
adults,  however  skilfully  the  operation  may  have  been  performed,  the 
state  of  the  kidneys  and  the  size  of  the  stone  may  severally  lead  to  a 
fatal  issue. 

Suppression  of  Urine  may  be  mentioned  as  a  rare  cause  of  death  ; 
the  kidneys  being  found  congested,  but  not  otherwise  structurally 
diseased.     Professor  Spence  had  one  such  case. 

(4.)   Hcemorrhage  is  liable  to  occur  primarily,  or  secondarily — after 
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the  operation ;  in  the  latter  case  it  takes  place  in  about  a  week  or  ten 
days,  or  even  a  fortnight.  Primaiy  htemorrhage  is  rarely  fatal ;  in 
Liston's  experience,  one  such  case  hapjiened  in  100  opei'ations ;  and 
Coulson  has  not  experienced  dangerous  ha?morrhage  frequently, 
although  out  of  the  ninety  cases  of  death  after  lithotomy,  which  he 
collected,  no  less  than  eleven  patients  died  fi'om  ba3morrhage,  primary 
or  secondary.  In  France,  Begin  affirms  that  it  is  the  cause  of  death 
in  one  out  of  every  four  deaths ;  and  Boyer  regards  haemorrhage  as 
one  of  the  chief  dangers  of  lithotomy. 

(5.)  Shock,  as  the  cause  of  death,  is  verj-  uncommon  ;  and  it  gene- 
rally happens  in  old  people. 

(6.)  Cystitis  is  also  a  rare  cause  of  mortality  ;  although  Bover 
attributes  three-fourths  of  the  deaths  after  lithotomy  to  this  cause,  or 
its  consequences  by  extension  to  the  kidney  or  the  peritoneum.  Hence, 
may  be  inferred  the  danger  of  performing  lithotomy  when  cystitis  is 
present, — as  must  often  be  the  case.  But,  while  chronic  inflammation 
of  the  bladder  is  not  a  favourable  condition,  it  is  probably  far  less 
unfavourable  or  dangerous  than  acute  cystitis, — the  reverse  of  what 
appears  to  be  nearer  the  truth  in  relation  to  lithotrity.  With  great 
vesical  irritability,  and  deposit  in  the  urine  of  blood-stained  mucus, 
having  an  offensive  odour  and  a  ropy  or  adhesive  character,  the  opera- 
tion is  specially  perilous.  Two  instructive  cases  occurred  in  the 
practice  of  Sir  B.  Brodie,  where  death  ensaed,  under  these  circum- 
stances;  although  the  cystotomy  gave  marked  immediate  relief. 
(Works,  1865,  vol.  ii.  p.  640.) 

Tllceration  of  the  Prostate  was  first  noticed,  by  the  same  authority, 
as  an  equally  unfavourable  condition  for  the  performance  of  lithotomy, 
and  a  cause  of  death  soon  after  the  operation.  The  ulceration  is  an 
occasional  complication  of  chronic  enlargement  of  the  prostate,  super- 
vening in  an  advanced  stage  of  the  disease,  and  affecting  that  portion 
of  the  gland  which  projects  into  the  neck  of  the  bladder.  Certain 
syruptoms  betoken  this  event.  A  patient  has  long  suffered  from  re- 
tention of  urine,  owing  to  prostatic  enlargement,  but  has  been  accus- 
tomed to  obtain  relief  by  the  daily  use  of  the  catheter.  At  length,  he 
suddenly  begins  to  experience  gi'eat  uneasiness  from  the  retention  of 
even  a  few  ounces  of  urine  ;  he  passes  the  instrument  more  frequently, 
and  with  temporary  relief  ;  but  intense  pain  about  the  neck  of  the 
bladder,  with  constant  and  spasmodic  efforts  to  strain  off  the  urine, 
are  provoked  by  the  slightest  amount  of  retention,  and  the  tirine  itself 
may  become  streaked  with  blood.  In  the  course  of  a  short  period, 
perhaps,  the  sufferer  dies,  worn  out. 

If,  under  these  circumstances,  stone  in  the  bladder  co-exists  with 
the  prostatic  enlargement,  there  will  be  not  only  the  usual  difficulty  en- 
countered in  the  operation  of  lithotomy,  owing*  to  the  latter  condition  ; 
but  the  ulceration  of  the  prostate  is  even  a  more  perilous  omen — the 
patient  rapidly  sinking  from  shock,  in  a  few  minutes  or  hours,  as 
occurred  in  the  cases  which  Brodie  relates,  or  death  may  speedily 
result  from  acute  cystitis.  Pre-existing  disease  of  the  kidneys,  which 
may  almost  always  be  anticipated  in  connection  with  advanced  pro- 
static enlargement,  would  of  coux"se  imply  the  liability  of  uraemic 
poisoning,  after  operation. 

(7.)  Peritonitis,  as  a  consequence  of  cystitis  or  pelvic  cellulitis, 
may  thus  cause  death  ;  but  peritonitis  per  se  is  a  rare  event,  especially 
in  adults. 
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(8.)  Fycemia  may  be  consequent  on  peritonitis ;  but  it  more  fre- 
quently arises  from  inflammation  of  the  prostatic  plexus  of  veins,  and 
generally  in  old  persons,  at  the  end  of  a  week  or  fortnigbt.  In  one 
case,  however,  pytemic  infection  supervened  as  late  as  the  fourth 
week,  when  the  wound  had  neai^ly  healed.  (Spence.)  As  a  cause  of 
mortality  after  lithotomy,  pysemia  would  seem  to  be  not  uncommon  ; 
ten  deaths  having  thus  occurred  in  the  ninety  cases  referred  to. 

In  considering  the  results  of  lithotomy,  no  Surgeon  should  judge 
from  his  own  experience  of  a  limited  number  of  successful  cases,  in 
succession.  Surgeons  of  very  extensive  experience  are  well  aware  of 
the  fallacy  of  these  serial  cases.  It  has  been  truly  said  that  "  ten, 
twenty,  thirty  cases  may  succeed  without  interraption,  and  the 
operator  flatters  himself  he  is  never  to  lose  a  patient ;  when  two  or 
three  deaths  follow  in  quick  succession,  and  reduce  him  to  a  level 
with  his  neighbours,  or  at  least  within  the  limits  of  variation  which 
the  analysis  of  a  large  number  of  cases  indicates." 

Recdreexce  of  Stone. — After  the  lateral  operation  of  lithotomy, 
and  after  the  median  operation  also,  a  second  stone  sometimes  forms. 
The  liability  to  this  recurrence  of  calculus,  and  its  relation  to 
varioiis  circumstances,  has  been  statistically  investigated  by  Mr.  C. 
Williams,  of  the  Norfolk  and  Norwich  Hospital.  From  the  opening  of 
the  Hospital  in  1772,  to  November,  1863,  or  during  a  period  of  ninety- 
one  years,  923  cases  of  stone  in  the  bladder  underwent  some  form  of 
lithotomy,  excluding  two  cases  of  lithoti^ity ;  of  these,  twenty-four 
suffered  a  relapse,  and  underwent  a  second  operation.  The  proportion 
of  such  cases  to  the  whole  number  of  stone  patients  is  I  in  38"45.  Of 
the  twenty-four  cases  of  recurrence,  and  a  second  operation  of  litho- 
tomy, nineteen  were  cured,  and  five  died ;  three  had  a  stone  a  third 
time,  two  of  which  were  cut  and  recovered,  the  third  was  deemed  unfit 
for  operation.  All  the  patients  were  males,  no  instance  having  shown 
itself  of  recurrence  in  the  female.  In  respect  to  age ; — six  of  the  cases 
were  under  ten  years  of  age  ;  two  between  ten  and  twenty;  one  between 
twenty  and  thirty ;  four  between  thirty  and  forty ;  two  between  forty 
and  fifty;  two  between  fifty  and  sixty  ;  and  seven  between  sixty  and 
seventy.  One  death  occurred  below  forty  years  of  age ;  and  foui' 
above  that  period  of  life.  The  period  of  return  varied  from  one  year 
to  twelve  years ;  the  average  period  was  thirty-three  months.  Lateral 
lithotomy  was  performed  in  all  the  cases,  excepting  eight ;  two  of  which 
were  cut  on  both  occasions  by  the  median  operation,  and  in  four  this 
operation  was  resorted  to  on  the  second  occasion.  In  fourteen,  the 
calculi  were  removed  in  a  perfect  and  entire  condition  at  the  first 
operation ;  while  in  eight,  the  calculi  were  broken  in  the  extraction  ;  in 
one,  the  stones  were  very  small  and  numerous  ;  and  in  the  remaining 
one,  a  sacculated  stone  was  left  undetected  in  the  bladder.  The  natv/re 
of  the  second  calculus  was  not  in  all  cases  the  same  as  that  of  the  first; 
in  sixteen,  the  second  formation  had  the  same  composition  as  the  first, 
nine  of  which  were  phosphatic,  while  seven  consisted  of  lithic  acid  and 
the  lithates  ;  the  phosphates  succeeded  the  lithates  in  five,  and  the 
oxalates  in  two  cases. 

The  history  of  lateral  lithotomy,  in  the  hands  of  different  masters, 
shows  the  gradual  development  of  the  present  method.  An  analysis 
of  this  operation,  as  corrected  and  modified  by  a  long  course  of 
accumulated    experience,    will   indicate   the    successive    steps    of   its 
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progressive  eA^olutiou,  and  thus  lead  to  a  right  appreciation  of  the 
rationale  of  the  operation  as  now  generally  practised.  John  Bell  has 
supplied  the  materials  for  such  a  history,  from  which  I  have  written 
the  following  sketch. 

First. — Frere  Jaques  Beaulieu,  a  poor  friar  unskilled  in  anatomy, 
operated  by  the  following  method,  1697.  He  struck  a  long 
dagger-knife  into  the  inner  side  of  the  left  hip,  between  the  great 
ischiatic  tuberosity  and  the  rectum,  and  with  a  direction  from  below 
upwards,  at  once  entered  the  "  body  of  the  bladder " — behind  the 
prostate  gland  ;  then,  feeling  with  the  point  of  the  knife  for  the 
staff, — a  large,  round,  curved  instrument,  which,  previously  introduced 
through  the  urethra,  he  now  held  in  his  left  hand — he  enlarged  the 
wound,  if  necessary,  by  moving  the  blade  of  the  knife  upwards  and 
downwards  ;  lastly,  passing  his  finger  up  the  wound  to  feel  for  the 
stone  in  the  bladder,  the  staff  was  withdrawn ;  a  conductor-rod  was 
run  along  the  finger  into  the  bladder,  upon  this  instrument  the  forceps 
were  directed  into  that  cavity,  and  the  conductor  withdrawn;  the 
stone  was  then  seized,  and  easily  extracted  through  the  large  perineal 
Avound.  Jaques  learnt  this  stab  in  the  dark  from  a  quack  named 
Pauloni.  By  thus  plunging  a  knife  into  the  bladder,  the  rectum,  or 
the  vagina  in  the  female,  was  almost  always  wounded,  more  or  less 
extensively ;  and  the  pudic  artery  rarely  escaped.  Consequently, 
profuse  ha?morrhage  was  a  common  cause  of  death  ;  or  incurable 
fistulous  communications  resulted  from  the  injuries  sustained.  Yet,, 
even  this  operation  proved  thegi'eater  safety  of  a  cut  into  the  bladder, 
than  of  gaining  an  entry  by  a  small  wound,  with  much  dilatation  by 
instruments — which  had  formerly  been  used  in  the  old  Marian,  or 
median  perineal- operation,  with  the  "apparatus  major."  The  miilti- 
plicity  of  instruments  employed  in  that  operation  had  distinguished 
it  from  the  still  older  method  of  perineal  lithotomy,  that  of  "  cutting 
on  the  gripe,"  as  described  by  Celsus  ;  and  which  consisted  in  reaching 
the  neck  of  the  bladder  by  a  transverse  lunated  cut  above  the  anus, 
and  extracting  the  stone — the  operation  with  the  "apparatus  minor," 
as  it  was  termed,  the  only  instruments  used  being  a  knife  and  a  blunt 
hook. 

Jaques  having*  performed  his  operation  on  some  hundreds  of 
patients,  in  many  towns  and  villages  in  France,  at  last  he  exhibited 
in  Paris,  at  the  Hospitals — Hotel  Dieu  and  La  Charite.  A  very 
favourable  report  was  drawn  up  by  Mery,  respecting  the  merits  of 
this  new  lithotomy  in  comparison  with  the  old  Marian  operation. 
Another  report  by  the  same  author,  prejudiced  by  professional 
jealousies  of  the  operator,  was  less  favourable  to  the  claims  of  the 
poor  friar.  But,  it  must  be  admitted  that  both  records  were  founded 
on  an  examination  of  the  injuries  which  the  parts  had  sustained,  as 
disclosed  after  death  in  several  cases,  and  for  which  there  were  not  a, 
few  opportunities. 

Subsequently,  Jaques  was  taught  the  anatomy  of  the  parts  involved 
in  the  operation,  by  a  course  of  dissections,  under  the  direction  of  Du 
Vernev,  with  Fag'on  and  Felix — Phvsician  and  Surgeon,  respectively, 
to  Louis  XIY. 

A  second  and  reformed  operation — itself  new  in  every  essential 
particular,  was  thenceforth  practised  by  Jaques,  as  guided  by  his 
knowledge  of  anatomy.     He  now  operated  by  lateral  incisions,  made 
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successivelj,  to  reacli  the  bladder  ;  and  he  cut  upon  a  grooved  staff  ; 
the  deep  incision  also  was  limited  to  the  prostate  gland,  and  neck  of 
the  bladder.  The  operation,  when  thus  corrected  and  defined,  gave 
results  which  were  far  more  generally  successful.  But  a  crisis  drew 
near  in  the  career  of  the  operator.  Fagon — a  physician  to  the  king 
— himself  suffered  from  symptoms  of  stone,  and  naturally  placed 
himself  in  the  hands  of  Frere  Jaques,  \vho  sounded  him  ;  but  the 
patient  was  afterwards  prevailed  upon,  bj  the  solicitation  of  friends, 
to  underg'o  the  operation  by  Marechal — the  chief  Surgeon  to  La 
Charite,  and  who  had  learned  to  perform  lithotomy  after  the  new 
method  of  Jaques.  Fagon  made  a  good  rec'oyery,  and  was  seen  driving, 
in  his  daily  rounds, — a  living  advertisement  of  the  operator's  skill. 
At  the  same  time,  the  Mareschal  de  Lorges,  a  nobleman  of  distinguished 
rank  and  great  wealth,  having  to  submit  to  Kthotomy,  he  took  the 
precaution  of  gathering  into  his  hotel  twenty-two  poor  persons 
afflicted  with  stone,  that  the  results  of  the  operation  might  be  tested 
in  them,  before  he  himself  underwent  the  experiment.  These  patients 
Jaques  cut  with  complete  success.  Then  the  Mareschal  anticipated 
with  confidence  an  equally  happy  issue  in  his  own  person;  but  he 
died  in  tortiu^es  the  day  following  the  operation.  This  decided  the 
fate  of  the  operator.  The  Mareschal  de  Lorges  lying  dead  in  his 
sujaerb  hotel,  while  Fagon,  cut  by  Marechal,  was  rolling  in  his  chariot 
through  the  streets  of  Paris,  was  a  triumph  for  the  art  of  the  regular 
surgeon-lithotomists,  and  an  insuperable  argument  against  the  pre- 
tensions and  reputation  of  Frere  Jaques.  He  departed  from  Paris, 
never  to  return.  But  the  provinces  of  France  were  still  the  scene  of 
his  ministrations ;  he  travelled  also  extensively,  through  Holland, 
Switzerland,  Germany,  and  Italy,  in  every  country  but  England  , 
continuing  to  practise  his  operation,  with  varying  success,  and  not 
without  the  award  of  honours  and  credentials.  He  was  entertained 
by  the  Emperor  Charles  Joseph,  at  the  Court  of  Vienna;  and  he 
visited  Rome,  to  receive  the  benediction  of  the  Pope.  At  last,  he  bent 
his  weary  footsteps  homeward,  to  his  native  village,  Langsauniere,  in 
Burgundy,  and  retired  to  Besancon.  As  a  true  benefactor  to  mankind, 
he  was  distinguished  by  the  simplicity  and  sincerity  of  his  life ;  of 
frugal  habits  and  unbounded  charity,  he  accepted  no  other  remunera- 
tion for  his  services  than  a  few  pence  to  mend  his  shoes  and  repair 
his  instruments  ;  so  that  he  always  felt  the  iron  hand  of  poverty. 
A  set  of  golden  sounds— presented  to  him  by  the  magistrates  at  the 
Hague — had  long  been  melted  down  to  meet  his  wants.  He  died  when 
about  seventy  years  old,  and  was  buried  in  the  Church  of  St.  John, 
where  Moi'and  discovered  the  registration  of  his  interment. 

Secondly,  Joannes  Jacobus  Rau — bom  at  Baden,  in  Swabia,  1668 
— was  a  good  anatomist,  and  not  wanting,  therefore,  in  that  kind  of 
knowledge  which  Jaques  acquii'ed  only  when  he  practised  his  second 
and  ne"w  operation.  This  anatomical  Surgeon  and  famous  lithotomist 
followed  for  a  time  the  Marian  or  mediaii  operation  of  lithotomy,  as 
performed  by  dilatation  of  the  neck  of  the  bladder,  with  all  that  multi- 
plicity of  instruments  which  constituted  the  apparatus  major.  But, 
at  Amsterdam,  Rau  learned  from  Jaques  his  first  method  of  lithotomy 
— that  by  cutting  into  the  body  of  the  bladder,  behind  the  prostate. 
Subsequently,  Rau  seems  to  have  himself  discovered  the  error  of  this 
vesical  incision ;   and  certainly,  he  again  acquired  from  Jaques  an 
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insight  into  his  second  and  successful  method — as  performed  by 
cutting  on  a  grooved  staff,  and  dividing  only  the  pi'ostate  and  neck 
of  the  bladder.  Rau  then  exchanged  the  foi-raer  for  the  latter  opera- 
tion ;  but  he  kept  his  knowledge  to  himself,  as  a  profound  secret, 
never  once  communicating  it  to  any  other  operator,  and  indeed  leading 
all  others  to  believe  that  he  still  followed  the  old  disastrous  procedure. 
When  questioned  even  by  his  pupils,  Heister  and  others,  he  remarked 
that  they  would  do  wisely  not  to  trust  his  teaching.  Thus,  preferring 
his  sordid  gains  to  the  good  of  mankind,  Rau  made  his  own  enlighten- 
ment the  darkness  of  others  ;  and  the  secret  of  his  success  died  with 
h-im.  He  cut,  it  is  said,  3000  patients  for  stone.  Perhaps  the  greatest, 
he  was  certainly  the  meanest  lithotomist  that  ever  lived. 

Albinus — another  expert  anatomist,  and  assistant  to  Rau — was 
himself  deceived  by  his  preceptor;  and  when,  at  length,  towards  the 
close  of  his  life,  Albinus  became  aware,  through  the  remonstrance  of 
Morand,  that  he  had  been  misled,  the  mortification  he  felt  induced 
him  to  explain  away  the  published  description  he  had  given  of  Rau's 
supposed  method  of  operation, — as  if  by  incision  into  "  the  body  of 
the  bladder  itself,  near  the  neck,  a  little  to  one  side^  and  towards  the 
lower  and  posterior  part."  Btit  Camper,  instructed  by  Albinus, 
affirms  that  although  the  latter  never  demonstrated  the  parts  divided, 
he  constantly  practised  Rau's  operation  on  the  dead  subject,  with  this 
explanation  of  the  incision. 

Experimental  operations  were  instituted  on  the  dead  body,  by 
Morand,  Garengeot,  and  other  Surgeons ;  examination  of  the  parts 
showing  the  difficulty  of  reaching  the  bladder,  otherwise  than  through 
the  prostatic  urethra, — 'Unless  the  bladder  were  fully  distended,  so  as 
to  present  to  the  knife,  in  making  the  deep  incision.  Dennis,  an 
obscure  Surgeon  in  Holland,  taking  advantage  of  all  this  confusion 
with  regard  to  the  operation,  endeavoured  to  persuade  the  profession 
and  the  public  that  he  alone  was  the  depositary  of  Rau's  secret,  the 
skilled  lithotomist  having  whispered  it  to  him,  with,  his  dying  breath. 

Thirdly — in  the  midst  of  this  perplexity — entailing  a  high  mortality 
from  the  operation  for  stone,  William  Cheselden  appeared  upon  the 
stage.  The  great  lithotomist  of  Guy's  and  St.  Thomas's  Hospitals 
fell  into  the  vortex  of  the  confusion  then  prevailing,  and,  at  first, 
followed  Rau's  supposed  method,  as  delivered  by  Albinus.  Thus 
error  begets  error.  Bamber,  at  the  same  time.  Surgeon  to  St. 
Bartholomew's  Hospital,  servilely  adhered  to  the  text  of  Albinus. 
"Hearing,"  says  Cheselden,  "of  the  gi-eat  success  of  Mr.  Rau,  pro- 
fessor of  anatomy  at  Leyden,  I  determined  to  try,  though  not  in  the 
same  manner,  to  cut  directly  into  the  bladder ;  and  as  his  operation 
was  an  improvement  of  Frere  Jaques,  I  endeavoured  to  improve  upon 
him,  by  filling  the  bladder,  as  Douglass  did,  in  the  high  way,  with 
water,  leaving  the  catheter  in,  and  then  cutting  on  the  outside  of  the 
catheter  into  the  bladder,  at  the  same  place  as  upon  the  gripe — namely, 
in  the  body  of  the  bladder,  which  I  could  do  very  readily,  and  take  out 
a  stone  of  any  size  with  more  ease  than  the  other  way."  ("Anatomy," 
p.  328.)  After  this  deep  vesical  incision — in  imitation  of  that 
which  Rau  feigned  in  performing  the  operation,  as  if  by  Jaques' 
second  and  new  method — "  my  patients  seemed,"  observes  Cheselden, 
"for  some  days  out  of  danger,  but  the  urine  which  came  out  of  the 
bladder  continued  lodging  upon  the  cellular  membrane  on  the  outside 


HISTORY    OF    LITHOTOMY,  899 

of  the  rectum,  attended  with  a  vast  discharge  of  stinking  matter  ; 
and  from  this  cause  I  lost  four  patients  out  of  ten."  This  was 
Cheselden's  operation  in  1726. 

Having  discovered  that  the  source  of  failure  by  that  method  pro- 
ceeded from  making  an  incision  into  the  body  of  the  bladder,  Cheselden 
now  abandoned  this  operation.  He  then  adventured  upon  an  incision 
of  the  prostate  gland,  and  at  the  side  of  that  body ;  this  operation 
being  thence  designated  the  "lateral  operation"  of  Cheselden.  It 
corresponds  to  the  lithotomy  which  Jaques  institated  by  his  second 
method,  only  that  the  deep  or  prostatic  incision  is  expi-essly  stated  to 
be  lateral,  whereby  the  rectum  is  more  surely  avoided. 

At  first,  Cheselden  performed  this  operation  by  directing  the  knife 
from  before  backwards,  in  dividing  the  prostate  from  the  membranous 
urethra.  That  was  his  movement  of  the  knife  in  the  year  1730.  In 
the  following  year,  finding  that  the  rectum  was  very  liable  to  be 
wounded  by  thus  making  this  incision,  Cheselden  divided  the  prostate 
and  membranous  urethra,  by  reversing  the  direction  of  the  knife — 
namely,  drawing  it  from  behind  forwards,  towards  himself;  cutting 
the  same  parts,  but  the  contrary  way.  So  much  misstatement  prevails 
in  works  on  Surgery,  respecting  this  point  in  the  lateral  operation, 
that  the  following  evidence  thereon  will  be  read  with  interest. 

We  have  it  upon  the  authority  of  Douglass  (1731),  and  as  an 
authentic  statement  to  him  from  Cheselden  himself,  that  "  when  he 
began  to  practise  this  method,  he  cut  the  very  same  parts  the  contrary 
way  ;  that  is,  his  knife  first  entered  the  muscular  part  of  the  urethra, 
which  he  divided  laterally  from  the  pendulous  part  of  the  bulb  to  the 
apex  of  the  prostate  gland,  and  from  thence  directed  the  knife  upwards 
and  backwards,  all  the  way  into  the  bladder ;  as  stated  in  the 
Appendix  Cheselden  published  to  the  fourth  edition  of  his  'Anatomy.' 
But  some  time  afterwards,  he  observed  that  in  that  manner  of  cutting, 
the  bulb  of  the  urethra  lay  too  much  in  the  way,  the  groove  of  the 
staff  was  not  so  easily  found,  and  the  rectum  was  in  more  danger  of 
being  wounded." 

Subsequently — says  Douglass — in  performing  the  lateral  operation, 
Cheselden  "entered  the  knife  into  the  groove  of  the  staff  '  immediately 
above  the  prostate,'  and  continuing  in  a  direction  downwards  and  for- 
wards, or  towards  himself,  he  divides  that  part  of  the  sphincter  of  the 
bladder  that  lies  upon  the  prostate,  and  cuts  the  outside  of  one-half 
of  that  body  obliquely  through  the  (prostatic)  urethra,  finishing  his 
internal  incision  by  dividing  the  muscular  portion  of  the  urethra  on 
the  convexity  of  the  staff."  In  like  manner,  Cheselden  describes  this 
incision  through  the  prostate  as  being  made  "  by  cutting  from  below 
upwards,  to  avoid  the  gut."     ("Anatomy,"  Appendix,  1730.) 

Morand,  the  most  celebrated  Surgeon  in  France  at  that  time, 
visited  this  country  as  the  accredited  envoy  of  the  Royal  Academy  of 
Sciences,  to  witness  the  operation  of  the  famous  English  lithotomist. 
After  the  memoir  which  Morand  presented  to  the  Academy,  the  lateral 
operation  of  Cheselden  was  practised  in  France ;  but  the  French 
Surgeons  cut  from  before  backwards,  in  making  the  prostatic  in- 
cision ;  just  as  Frere  Jaques  and  Rau  had  previously  directed  the 
knife,  and  as  Cheselden  had  done,  Avhen  first  he  performed  this  critical 
part  of  the  (lateral)  operation. 

Having  thus  traced  the  history  of  lateral  lithotomy,  showing  how 
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the  opei'ation,  as  uoav  generally  practised,  has  been  evolved  from  the 
second  method  of  Frere  Jaques,  one  important  modification  has  since 
been  superadded.  Tlie  limitation  of  the  deep  incision  to  the  extent 
of  the  prostate  is  regarded  as  an  essential  part  of  the  operation  by 
most  lithotoraists  ;  and  this  incision  is  made  from  before  backwards — 
by  entering  the  knife  in  the  membranous  urethra,  just  in  front  of  the 
prostate,  and  cai-rying  it  through  that  body,  in  the  inchaded  urethra, 
laterally,  but  not  passing  beyond  into  the  bladder.  This  provision 
ivas  first  advocated  by  Liston,  in  performing  the  operation  after 
Cheselden's  latei'al  incision. 

Median  Lithotomt. — The  Median  operation  of  lithotomy  is  so 
named,  because  the  incision  is  made  in  the  middle  line  of  the  perinasum. 
But  this  operation  comprises  two  methods  of  pi-ocedure  in  relation  to 
the  prostate  :  a  vertical  section  of  the  membranous  urethra  alone,  and 
then  dilatation  of  the  prostate  with  the  neck  of  the  bladder, — "  lithec- 
tasy  "  in  the  male,  as  it  might  be  termed ;  or  a  vertical  section  of  the 
prostate,  as  well  as  of  the  membranous  urethi'a.  Formerl}"  the  one 
■was  called  also  the  "  Marian  operation,"  as  having  been  advocated  by 
Sanctus  Marianus  ;  and  the  "  operation  of  the  apparatus  major,"  from 
the  number  of  instruments  employed  in  performing  it. 

The  Old  Marian  Operation. — A  grooved  staff  "was  introduced  into 
the  bladder,  and  the  patient  trussed  up  as  for  lateral  lithotomy ;  the 
operator  then  made  a  vei;tical  and  neai'ly  central  incision,  just  to  the 
left  of  the  raphe,  and  terminating  just  above  the  anus.  The  mem- 
hranous  ttrethra  was  opened  in  the  groove  of  the  staff,  and  the  knife 
being  kept  well  in  the  groove,  a  long  probe  was  passed  by  the  side  of 
the  knife  into  the  bladder.  Both  staff  and  knife  were  then  withdrawn, 
leaving  only  the  probe  as  a  gxiide  to  the  bladder.  Along  this  instru- 
ment two  iron  rods  or  "  conductors  "  were  introduced,  and  by  sepa- 
rating their  handles,  the  prostate  and  neck  of  the  bladder  were  dilated 
— or,  as  John  Bell  observes,  the  operator  "  tore  open  the  prostate." 
The  conductors  were  held  aside,  and  "  dilators  "  introduced  to  make 
way  for  the  forceps,  wherewith  the  stone  was  extracted.  Thus,  as  Le 
Cat  expressed  it,  the  two  principles  of  the  Marian  operation  were — 
"small  incision,  much  dilatation."  Yacca  revived  the  Median  opera- 
tion, and  practised  also  a  vertical  section  of  the  prostate;  thereby 
avoiding  laceration  of  this  part,  but  endangering  the  rectum. 

Allartons  Operation. — The  Marian  operation  had  long  fallen  into 
disuse,  but  of  late  years  it  has  been  revived  and  slightly  modified  by 
Mr.  Allarton  ;  and  with  his  name  Median  lithotomy  is  now  generally 
associated,  in  this  country  ;  while  in  America,  it  was  first  brought 
into  notice  byMarkol,  and  afterwards  advocated  by  Little  and  Walter. 

The  operation  is  performed  much  in  the  same  way  as  by  the  old 
Marian  operation,  up  to  the  introduction  of  the  probe  into  the  bladder  ; 
when  the  forefinger,  instead  of  dilators,  is  passed  along'  the  probe,  and 
■with  a  semi-rotatory  motion,  the  prostate  is  thus  dilated.  The  points 
to  be  attended  to  are  these  : — the  curved  staff,  having  a  central  groove, 
is  held  by  an  assistant,  fi.rmly,  perpendicularly,  and  hooked  up  against 
the  pubes ;  the  forefinger  of  the  left  hand  is  -introduced  into  the 
rectum,  so  that  its  point  shall  steady  the  staff  in  the  prostate ;  a 
straight,  sharp-pointed  knife  is  entered  into  the  perinseum,  in  the 
middle  line,  about  half  an  inch  above  the  anus,  and  carried  on  steadily 
till  it  strikes  the  groove  of  the  staff  at  the  membranous  urethra  in 


MEDIAN    LITHOTOMY.  901 

front  of  tlie  prostate, — a  depth  of  about  one  inch  and  a  half  ;  the 
knife  is  mo^ed  along  the  groove  towards  the  bladder  for  a  few  lines 
deeper,  and  then  Avithdrawn,  at  the  same  time  cutting  upwards  an 
external  incision  of  three-quarters  to  an  inch  and  a  half,  according  to 
the  presumed  size  of  the  stone.  A  long  ball-pointed  probe  is  slid 
along  the  groove  of  the  staff  into  the  bladder,  and  the  latter  instrument 
then  "withdrawn,  as  in  the  old. Marian  operation.  But  the  left  fore- 
finger is  passed  along  the  probe  into  the  bladder,  and  used  to  dilate 
the  prostate  and  neck,  serving  also  as  a  guide  to  the  forceps.  When 
the  stone  is  free,  it  comes  at  once  into  contact  with  the  fing'er,  and,  if 
of  moderate  size,  escapes  readilj  into  the  wound  on  withdrawing  the 
finger ;  the  patient  having  power  to  strain  upon  and  thereby  facilitate 
the  extraction  of  the  stone  with  the  finger,  or  aided  bj  the  scoop. 

The  advantages  claimed  for  the  median,  over  the  lateral  operation, 
are — that  the  incision  being  strictly  in  the  median  line,  no  vessels  ai-e 
divided,  and  no  gaping  open  wound  is  left ;  the  integrity  of  the  bladder 
being  preserved,  and  no  chloroform  given,  the  patient  himself  helps  to 
expel  the  stone,  without  the  liability  of  bruising  the  neck  of  the  bladder, 
in  extraction  with  forceps.  But,  the  risk  of  wounding  the  bulb,  or  the 
rectum,  must  bereckoned  as  disadvantages  incidentto  medianlithotomy. 
This  operation  is  most  suitable  for  small  stones,  and  where  lithotrity 
is  inadmissible — owing  chiefly  to  irritability  of  the  urinary  organs, 
with  perhaps  a  hard  stone.  Median  lithotomy  may  be  resorted  to 
after  lithotrity,  in  cases  where  the  bladder  and  kidneys  cannot  tolerate 
the  repeated  use  of  the  lithotrite,  or  irritation  from  the  continued 
presence  of  fragments.  Rapid  lithotrity  or  litholapaxy,  with  com- 
plete evacuation  of  the  fragments  at  the  time  of  operation,  would, 
however,  be  preferable  to  median  lithotomy — as  a  supplement  to 
lithotrity,  excepting  where  the  irritability  of  the  iirinary  organs  is 
too  extreme  for  even  the  rapid  operation,  and  the  stone  is  too  large 
for  safe  lateral  lithotomy. 

The  results  of  Median,  as  compared  with  those  of  Lateral,  Lithotomy 
have  been  decidedly  unfavourable  ;  a  difference  owing  doubtless  to  the 
fact  that  in  Median  Lithotomy,  ivitJiout  section  of  the  prostate,  this 
gland  and  the  neck  of  the  bladder  are  bruised  and  lacerated  by  the 
dilatation — whether  with  "  dilators  "  or  the  "  forefinger."  Thus,  com- 
paring the  results  of  forty-four  cases  of  Median  Lithotomy  with  the 
last  forty-four  current  cases  of  lateral  lithotomy  in  the  ISTor^wich 
Hospital,  1863,  Mr.  Wilhams's  table  shows  that  of  the  niedian  cases 
eleven  died,  whereas  of  the  lateral  cases  only  two  died.  The  results 
obtained  by  Markoe,  Little,  and  Walter  are,  however,  most  encou- 
raging ;  showdng  a  proportion  of  only  five  deaths  in  139  eases,  or  a 
mortality  of  one  in  about  twenty-eight.  This  may  be  a  too  favourable 
estimate  of  the  median  operation  ;  for,  of  twenty-three  cases,  Mr. 
Teale  reports  that  twenty  recovered,  and  three  died.  Fifteen  were 
in  adults,  with  a  proportion  of  thirteen  recoveries  and  two  deaths. 
The  average  period  of  recovery — in  the  first-mentioned  series — was 
seven  days  in  favour  of  the  median  operation  ;  thirty  days  instead  of 
thirty-seven,  as  after  the  lateral  operation.  The  weight  or  size  of  the 
calculus  much  affects  the  result.  There  w^as  no  instance  of  recovery 
when  the  stone  exceeded  three  drachms  and  two  scrirples  ;  except  in 
one  case,  that  of  a  stone  weighing  four  and  a  half  ounces,  but  the 
extraction  of  which  was  followed  by  sloughing  of  the  rectum  and 
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Fig.  991. 


perinaeum,  with  recto-vcsical  fistula.  'Nov  was  there  an  instance  of 
recovery  where  the  stone  exceeded  an  inch  and  a  half  in  its  long 
diameter,  and  an  inch  and  an  eighth  in  its  shoi-t  axis,  otherwise  than 
the  exceptional  case  mentioned. 

Rectangular  Staff  Operation. — Dr.  Buchanan,  of  Glasgow,  intro- 
duced this  procedure,  which  is  a  modification  of  the  median  operation. 
He  uses  a  rectangular  staff,  with  the  short  branch  grooved  at  its  side. 
This  instrument  having  been  passed  into  the  bladder,  the  angle  is 
made  to  correspond  in  situation  wuth  the  front  of  the  prostate,  the 
lower  or  grooved  branch  lying  parallel  to  the  rectum.  The  left  fore- 
finger is  passed  into  the  rectum,  and  a  long  straight  knife,  held  with 

the  blade  horizontal  and 
the  edge  turned  to  the 
left,  is  made  to  enter  the 
perineum  opposite  the 
angle  of  the  staff,  and 
passed  straight  into  and 
along  the  groove  into  the 
bladder  (Fig.  991).  The 
raembi'anous  urethra  is 
thus  left  untouclied.  In 
withdrawing  the  knife,  a 
lateral  section  of  the 
prostate  is  made  in  its 
left  lobe  ;  and  at  the  same 
time,  an  external  incision 
downwards  and  out- 
wards, round  the  upper 
and  left  side  of  the  anus, 
to  about  an  inch  and  a 
quarter  in  extent. 

Certain  features  in 
this  operation  are  ad- 
duced in  its  favour  : — the 
more  direct  line  to  the  prostate,  which,  at  the  angle  of  the  staff,  is 
situated  close  to  the  surface  of  the  perineum  ;  the  membranous  portion 
of  the  urethra  is  avoided  ;  all  blood-vessels  are  out  of  the  way,  and 
consequently  there  is  no  important  hasmorrhage  ;  the  rectum  is  less 
liable  to  be  wounded;  and  there  is  less  risk  of  deep-seated  infiltration 
of  urine. 

Bilateral  Lithotomy. — Dupuytren's  operation  consisted  in  making 
a  semilunar  incision,  transversely,  in  front  of  the  anus  ;  the  convexity 
of  this  incision  being  upwards,  and  the  horns  extending  laterally  to 
between  the  anus  and  the  tuberosity  of  the  ischium  on  either  side. 
The  tissues  were  carefully  di\dded  upwards  to  the  membranous  urethra, 
avoiding  the  rectum ;  this  portion  of  the  urethra  was  opened  by  a 
median  incision  from  before  backwards,  with  a  double-edged  bistoury ; 
then,  the  curved  double-bladed  lithotome  was  passed  along  the  groove 
of  the  staff  into  the  bladder,  the  staff  withdrawn,  and  the  concavity  o£ 
the  lithotome  being  directed  downwards,  the  blades  were  opened,  and, 
in  withdrawing  the  instrument,  both  sides  of  the  prostate  were  divided 
obliquely  downwards  and  outwards  to  the  requisite  extent.  The 
extraction  of  the  stone  is  then  accomplished  in  the  usual  manner. 
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The  principal  advantage  of  this  methocl  is  the  facility  it  oifers,  by 
a  free  prostatic  opening,  for  the  extraction  of  large  calculi  ;  an  advan^ 
tage,  however,  which  can  be  gained,  when  necessary,  by  bilateral 
section  of  the  prostate,  in  the  ordinary  lateral  operation.  The  risk  of 
hgemorrhage  is  about  equal  in  both  these  methods  ;  but  in  the  bilateral 
prostaticsection,  both  seminal  ducts  being  divided,  the  Surgeon  incurs 
the  additional  danger  of  thus  emasculating  the  patient. 

Bilateral  lithotomy  has  been  performed  chiefly  by  French  Surgeons 
— Roux,  Sanson,  Blandin,  and  Velpeaa  ;  and  in  America  by  Professor 
Eve,  of  ISTashville  University. 

The  results  of  this  operation  are  unfavourable  ;  19  deaths  having 
occurred  in  85  cases,  or  1  in  Ai^-  cases. 

Medio-hilateral  Operation.^CiYiale,  in  1836,  modified  the  median 
operation  by  his  medio-bilateral  pi-ocedure.  It  consisted  of  a  median 
perineal  incision,  followed  by  a  transverse  section  of  the  prostate  with 
a  straight  double- bladed  lithotome,  which  was  passed  into  the  bladder 
through  the  membranous  urethra,  along  the  groove  of  the  staff,  and 
the  blades  withdrawn  open.  This  procedure  would  be  adapted  for 
the  extraction  of  a  larger  stone  than  could  be  removed  by  the  unmodi^ 
fied  operation  of  median  lithotomy  ;  but,  in  such  cases,  the  lateral 
operation,  with  bilateral  incision  of  the  prostate,  would  be  more 
suitable  for  the  purpose. 

Quadrilateral  section  of  the  Prostate  has  been  recommended  by 
Yidal  de  Cassis,  in  cases  of  very  large  stone ;  no  matter  what  the 
direction  of  external  incision  may  be,  so  that  it  is  not  too  small — 
whether  oblique,  vertical,  transverse,  or  curved.  The  principles  of  this 
operation  are — to  have  one  large  external  incision,  and  many  small 
internal  ones.  The  two  first  sections  of  the  prostate  are  made  along 
the  inferior  oblique  diameter  of  the  gland  on  either  side,  which  will 
prove  sufficient  when  the  stone  is  of  moderate  size ;  but  two  superior 
oblique  sections  must  be  added,  first  one  and  then  the  other,  when  the 
stone  is  very  large. 

Recto  -  vesical  Operation. — Lithotomy  through  the  rectum  is 
claimed  by  Sanson  as  his  procedure.  A  grooved,  curved  staff  having 
been  introduced  into  the  bladder,  a  vertical  incision  is  made,  corre^ 
spending  to  the  raphe  of  the  perineeum,  and  dividing  the  sphincter  ani 
and  lower  part  of  the  rectum.  Continuing  the  dissection,  the  mem- 
branous portion  of  the  urethra  and  prostate  are  exposed.  A  vertical 
section  of  the  prostate  is  then  effected,  either  by  passing  the  knife 
along  the  groove  of  the  staff  from  before  backwards,  or  by  entering  the 
knife  behind  the  prostate  and  drawing  it  forwards  on  the  finger  in  the 
groove  of  the  staff.  A  portion  of  the  base  of  the  bladdei",  uncovered 
by  peritoneum  behind  the  prostate,  has  even  been  divided.  The  staff 
is  withdrawn,  the  finger  introduced,  and  the  stone  extracted  with  the 
forceps.  Recto-vesical  lithotomy  was  practised  in  this  country  by  Mr. 
Lloyd. 

This  operation  has  been  recommended  on  the  gTOund  of  its  afford- 
ing an  easy  passage  for  the  extraction  of  a  very  large  stone,  and  as 
being  free  from  the  risk  of  htemorrhage.  But  there  is  great  risk  of 
wounding  the  peritoneum  and  vesicul^  seminales ;  and  of  the  subse- 
quent occurrence  of  urinary  infiltration,  the  jDassage  of  fseces  into  the 
bladder,  and  recto-vesical  fistula.  Coulson,  sen.,  has  seen  cases  of 
permanent  fistulous  communication.     This  method  of  lithotomy  has, 
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therefore,  been  discarded  ;  and  it  cannot  be  deemed  advisable  even  in 
cases  of  impacted  calculus  in  the  -wall  of  the  bladder. 

The  results  are  very  unfavourable;  in  185  eases  thus  operated  on, 
38  died,  being  a  moi-tality  of  1  in  486.  But  the  mortality  varies 
according  to  the  mode  of  operation  ;  and  adversely  with  regard  to  the 
method  by  incision  extending  behind  the  prostate.  Thus,  in  six  such 
cases  by  Dupuytren,  three  of  the  patients  died  from  pelvic  cellulitis. 
The  risk  of  recto- vesical  fistula  is  increased  by  this  incision  ;  the  re- 
maining three  cases  having  had  that  result.  Of  seven  cases  by  Vacca, 
four  or  five  had  the  same  result ;  and  also  three  out  of  four  cases  in 
which  Geri  opei-ated.  As  compared  with  lateral  lithotomy  ;  at  Turin, 
in  five  cases  of  the  recto-vesical  operation,  three  were  fatal ;  whereas 
eleven  patients,  submitted  to  the  lateral  operation,  all  made  speedy 
recoveries. 

SuPEA-PUBic,  Hypogastric,  or  High  Opeeatiox. — The  size  of  the 
calculus,  or  the  state  of  the  perincpum,  especially  with  regard  to  the 
pelvic  outlet,  may  render  perineal  lithotomy,  in  any  form,  impracticable. 
Under  these  circumstances,  or  other  impracticable  conditions,  recourse 
may  be  had  to  supra-pubic  lithotomy.  In  children,  and  persons  below 
twenty  years  of  age,  the  bladder  stands  high  above  the  pubes,  and 
presents  a  portion  uncovered  by  peritoneum,  which  is  freely  accessible  ; 
under  eight  years,  the  peritoneal  reflexion  fi'om  the  bladder  does  not 
generally  reach  lower  than  an  inch  and  a  half  to  two  inches  from  the 
navel.  In  old  persons,  especially  when  emaciated,  the  bladder  lies 
deep  in  the  pelvis,  behind  the  symphysis  pubis,  and  would  be  diflScult 
to  reach,  especially  in  a  corpulent  person.  Chronic  cystitis,  resulting 
in  a  thickened  state  of  the  bladder,  will  also  render  the  operation 
difficult. 

In  order  to  perform  supra-pubic  lithotomy,  the  bladder  must  be 
made  to  rise  above  the  pubes  ;  and  this  may  be  accomplished  either  by 
full  distension  of  the  bladder  with  water,  or  by  means  of  a  catheter  or 
other  instrument  introdnced  through  the  urethra  into  the  bladder,  so 
that  its  point  shall  project  above  the  pubes.  Both  means  are  adopted 
to  insure  a  presenting  part  or  point  of  the  bladder  in  tliat  situation. 
The  operation  consists  in  making  a  vertical  incision  in  the  middle  line, 
above  the  pubes,  carried  upwards  to  about  three  inches  in  length  ;  the 
linea  alba  is  exposed,  and  the  incision  carried  through  the  muscular 
wall  of  the  abdomen  and  fascia  transversalis  ;  the  projectiug  part  of 
the  bladder,  uncovered  by  peritoneum,  is  sought  just  above  the  sym- 
physis, and  opened  on  the  point  of  the  instrument  within  its  cavity  ; 
this  incision  being  prolonged  downwards  towards  the  neck  of  the 
bladder  with  a  probe-pointed  bistoury,  sufficiently  to  admit  the  finger. 
The  forceps  is  then  passed  in,  and  the  stone  extracted.  Accidental 
fracture  of  the  calculus  will  present  a  difficulty  of  more  consequence 
than  when  it  occurs  in  the  lateral  operation  ;  for  the  bladder  cannot 
readily  be  washed  out,  and,  a  fragment  remaining,  the  recurrence  of 
stone  is  inevitable.  Various  instruments  have  been  devised  wherewith 
to  puncture  the  bladder  from  within,  when  reached  by  the  incision. 
Thus,  the  sonde-a-darde  is  a  puncturing  instrument,  combining  a  trocar 
concealed  in  a  catheter  :  and  this  was  used  by  Civiale.  The  performance 
of  this  operation  is  much  more  difficult  than  it  would  appear  to  be, 
owing  to  the  depth  of  the  body  of  the  bladder  in  the  pelvis.  But,  to 
Professor  Petersen,  of  Kiel,  is'  due  the  credit  of  having  first  adopted 
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the  expedient  of  dilating  tlie  rectum,  "by  means  of  a  pear-shaped  bag, 
distended  with  water ;  the  bladder,  itself  distended,  being  thus  raised 
above  the  pubes,  until  the  outline  of  the  organ  can  be  traced  ;  and  it 
is  also  more  eifectually  steadied  in  that  position  during  operation,  by 
the  support  of  the  rectum. 

The  after-treatment  is  simple  ;  urinary  infiltration  is  prevented  by 
placing  the  patient  on  his  back,  and  it  may  perhaps  be  advisable  to 
introduce  a  gum-elastic  catheter  into  the  bladder,  leaving  it  there  for 
a  few  days  until  union  of  the  wound  has  taken  place.  Formerly,  it  was 
thought  necessary  to  close  the  bladder  by  sutures,  and  even  to  make  a 
counter- opening  through  the  perinaeum  into  the  membranous  urethra 
or  the  neck  of  the  bladder,  with  a  view  of  securing  a  free  drain  for  the 
urine.  These  complications  are  now  entirely  discarded,  whenever  the 
operation  is  occasionally  resorted  to. 

The  results  of  this  operation  are,  however,  singularly  fatal.  Pro- 
fessor Humphry,  of  Cambridge,  has  shown  that  in  104  cases,  31  were 
fatal,  mostly  in  consequence  of  peritonitis  and  urinary  infiltration  ;  a 
mortality  of  1  in  3"08.  The  results  of  a  large  collection  of  cases,  465, 
by  Dr.  Dulles,  of  Philadelphia,  show  about  the  same  mortality — 1  in 
3'44,  from  the  supra-pubic  operation.  Humphry  had  one  successful 
case,  and  other  Surg'eons,  especially  M.  Souberbielle,  Sir  Everard 
Howe,  Carpue,  Kirby  of  Dublin,  and  Dr.  Carpenter  of  Pennsylvania, 
have  also  had  occasionally  a  successful  result.  Biit  it  should  be  re- 
membered that  the  operation  is  had  recourse  to  when  the  stone  is  of 
unusually  large  size,  and  as  coupled  with  a  narrow  piibic  arch  ;  so 
that  the  lateral  operation  being  inapplicable,  the  results  of  the  two 
methods  cannot  fairly  be  compared.  But  Dr.  Dulles's  statistics  w^ould 
indicate  a  somewhat  lower  death-rate  in  favour  of  supra-pubic  lithotomy, 
when  the  stone  weighs  more  than  two  ounces,  and  upwards. 

LiTHOTPaTY. — The  o^Deration  of  breaking  dow^n  the  stone  in  the 
bladder,  so  as  to  allow  of  its  extraction,  or  discharge,  by  fragments 
through  the  urethra,  was  early  debased  and  attempted,  in  some  way,  as. 
a  substitute  for  the  cutting  operation  of  lithotomy.  This  procedure 
was  noticed  by  Hippocrates  amongst  the  Greeks  ;  by  Albiicasis,  of  the 
Arabian  school  ;  by  Franco,  Guido  de  Cauliaco,  Hildanus,  Haller,.and 
other  authors  down  to  the  end  of  the  last  century.  In  1813,  Grui- 
thuisen,  a  Bavarian  Surgeon,  published  two  memoirs  on  the  subject, 
describing  his  instruments  for  the  drilling  or  horing,  and  then  crushing 
the  fragments,  of  stone  in  the  bladder.  But  these  isolated  and  imper- 
fect attempts  failed  to  introduce  Lithotrity  into  the  practice  of  Surgery. 
Civiale,  in  1817,  then  a  poor  student,  first  succeeded  in  drawing  atten- 
tion to  Lithotrity,  by  constructing  certain  boring  instruments,  which 
he  brought  before  the  notice  of  the  French  Minister ;  and  continuing 
his  labours  in  subsequent  years,  followed  by  Elderton  in  1819  (Edin. 
Med.  and  Surg.  Journal),  Amussat  in  1822,  and  Leroy  d'Etiolles  in 
1823,  this  method  of  removing  stone  from  the  bladder  acquired  a 
recognized  and  established  reputation  in  France.  The  first  operation 
of  lithotrity  on  the  living  subject  was  performed  by  M.  Civiale,  Jan. 
13,  1824.  Subsequently,  in  this  country,  the  first  crushing  instrument 
of  any  value,  was  invented  by  Mr.  Weiss,  in  1824.  It  consisted  of 
two  blades,  sliding  one  within  the  other — an  under  and  larger,  re- 
ceiving or  female  blade,  and  an  upper,  in-sliding  or  male  blade,  and 
which   was  worked   by  a  screw  at   the  handle.     With   a   somewhat 
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Fig.  992. 


similar  instrument,  in  1825,  Mr.  Hodgson,  at  the  Birmingham  Hos- 
pital, first  performed  the  operation  of  crushing  stone  in  the  bladder. 
Baron  Heurteloup  in  1830,  and  Costello  afterwards,  devised  an  instru- 
ment for  hamviering  the  stone  to  pieces ;  but  the  crushing  procedure 
prevailed,  and  was  mainly  brought  into  practice  by  Sir  B.  Brodie. 
The  fenestrum  or  oval  slit  in  the  under  or  female  blade,  for  the  escape 
of  detritus  in  using  the  lithotrite,  was  suggested  by  Mr.  Oldham,  a 
gentleman  connected  with  the  Bank  of  England. 
Since  the  period  referred  to,  lithotrity  has  received 
the  special  attention  of  Leroy  d'Etiolles,  Amussat, 
Reliquet,  Coulson,  sen.,  Sir  W.  Fergusson,  Skey, 
and  Sir  H.  Thompson.  The  latter  Surgeon  may 
justly  be  entitled  the  champion  authority  respect- 
ing this  operation,  he  having-  presented  the  results 
of  his  extensive  experience  in  "An  Analysis  of  184 
Consecutive  Cases  of  Stone  in  the  Bladder  of  the 
Adult,  treated  by  Lithotrity"  (Med.-Chir.  Trans., 
1870)  ;  and  in  the  year  1878,  this  series  was 
extended  to  500  cases  of  operation, — ^including 
the  cases  of  Lithotomy.  More  recently.  Professor 
Bigelow,  of  Harvard  University,  U.S.,  has  intro- 
duced his  method  of  litholapaxy,  better  known  as 
"  rapid  "  lithotinty,  the  operation  being  completed 
at  a  single  sitting-,  but  of  more  or  less  prolonged 
duration. 

The  Litliotrite,  or  instrument  for  crnshing  the 
stone,  noAV  in  general  use  is  Weiss's  "  newly  in- 
vented lithotrite," — or  Sir  Henry  Thompson's  ad- 
mirable lithotrite.  (See  Fig.  994.)  It  enables  the 
operator  to  exercise  powei'f  ul,  yet  nicely  regulated 
screvv-pressui'e ;  its  cylindrical  and  finely  fluted 
handle  aids  the  sense  of  touch,  and  the  whole  is 
a  light  and  delicate  instrument.  Another  form 
of  instrument  was  frequently  nsed  by  Sir  W. 
Fergusson — a  rack-and-key  lithotrite  (Fig.  992), 
as  made  for  him  by  Messrs.  Matthews,  but  which 
is  less  generally  employed,  if  not  disused.  I 
prefer  a  screw  instrument,  and  especially  Thomp- 
son's lithotrite,  for  the  three  reasons  just  stated. 
The  instrument  is  now  made  without  a  fenestrum 
or  oval  aperture  in  the  under  blade.  A  steel 
sound,  for  detecting  fragments,  is  also  very  service- 
able, and  an  injecting  apparatus  will  be  required, 
consisting  of  large-eyed  catheters  of  different 
sizes,  and  a  strong,  large-sized  brass  syringe,  the 
nozzle  of  which  fits  the  catheters. 

Preparation  of  the  Patient  for  Litliotrity. — Prior  to  any  operation  for 
breaking  up  a  stone  in  the  bladder,  it  is  absolutely  necessary  that  not 
only  should  the  general  health  be  attended  to,  but  that  the  bladder, 
more  especially,  should  be  broiTght  into  as  quiet  a  condition  as  possible. 
The  patient  should  be  kept  at  rest,  and  under  the  management  of  the 
Surgeon,  for  a  week  or  two  before  the  operation.  Freedom  from  vesical 
irritability  or  inflammation  is  more  important  in  relation  to  lithotrity 
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than  to  litliotomy;  the  former  operation  being  perhaps  an  unavoidably 
prolonged  procedure  within  the  bladder;  or  a  repeated  operation,  and 
one  which,  by  that  method,  leaves  fragments  of  stone  behind  as  a  con- 
tinued source  of  irritation  during  their  discharge.  In  the  period  of 
preparation,  recumbency  will  prevent  the  stone  lying  in  contact  with 
the  sensitive  and  more  vascular  vesical  neck,  and  thus  tend  to  bring 
the  bladder  to  a  quiescent  state  ;  while  the  urine  is  rendered  less  irri- 
tating by  dietetic  and  medicinal  measures — having  reference  to  tlie 
nature  of  the  calculus.  An  instrument  may  be  passed  occasionally,  to 
accustom  the  urethra  and  bladder  to  its  presence,  or  to  ascertain  the 
temper  of  the  urinary  organs ;  but  the  Surgeon  must  exercise  discre- 
tion, as  well  as  gentle  manipulation,  with  regard  to  any  such  precau- 
tionary procedure.  When  cystitis  is  accompanied  with  ammoniacal 
urine,  the  bladder  should  be  washed  out  night  and  morning.  But  if 
the  kidneys  be  diseased,  lithotrity  should  be  postponed  or  abandoned. 

Litliotrity  is  thus  performed : — The  patient  having  been  placed  re- 
cumbent on  a  bed  or  couch  of  convenient  height,  the  pelvis  should  be 
slightly  raised  on  an  unyielding  pillow  so  as  to  bring  the  lower  fundus 
of  the  bladder  in  a  line  with  the  urethral  orifice  ;  or,  if  there  be  any 
prostatic  enlargement,  the  pelvis  should  be  raised  from  before  back- 
wards, to  the  height  of  four  or  six  inches,— so  as  to  make  the  stone  fall 
back  on  to  the  posterior  wall  of  the  bladder ;  the  head  and  shoulders 
should  be  supported  by  pillows,  or  lowered,  according  to  the  inclina- 
tion of  the  pelvis,  and  the  legs  separated  and  somewhat  flexed. 
Chloroform  may,  or  may  not,  be  administered.  Civiale  and  Sir  B. 
Brodie  were  both  averse  to  its  anaesthetic  influence,  alleg'ing  that  the 
feeling-s  of  the  patient  are  a  safe  guide  in  two  essential  matters — as  to 
whether  any  injury  is  being  inflicted  on  the  bladder,  and  whether  the 
operative  proceeding  is  continued  beyond  what  the  bladder  and  con- 
stitution are  capable  of  enduring.  But,  assuming  a  due  manipulative 
skill  in  using  the  lithotrite,  the  irritable  state  of- the  bladder,  and  a 
nervous,  restless  state  of  the  patient,  in  many  cases,  will  as  often  render 
the  influence  of  chloroform  an  invaluable  or  indispensable  adjunct  in 
performing  lithotrity.  The  bladder  is  first  emptied,  and  then  injected 
with  tepid  water  until  it  contains  from  about  four  to  five  ounces  of 
fluid,  in  order  that  its  cavity  shall  be  sufficiently  distended  to  remove 
the  mucous  membrane  from  the  blades  of  the  lithotrite  in  seizing  the 
stone,  with  even  the  best  bevelled  instrument,  and  to  make  room  for 
crushing  without  injuring  the  bladder  by  splintering.  In  old  cases  of 
stone,  the  bladder  may  be  so  thickened  and  irritable  as  to  eject  a  few 
spoonfuls  of  fluid  ;  then  the  injection  must  be  repeated  very  slowly  and 
gradually,  pausing  occasionally,  until  the  bladder  becomes  accustomed 
to  the  increasing  distension.  Some  lithotritists,  as  Sir  W .  Fergusson 
and  Sir  H.  Thompson,  dispense  with  injection,  as  being  an  unnecessary 
or  prejudicial  addition  of  instrumentalization,  and  allow  the  urine  to 
be  retained  instead.  But  on  no  account,  without  sufficient  dilatation 
of  the  bladder,  should  the  operation  be  proceeded  with.  Then  the 
Sui'geon,  standing  on  the  right  side  of  the  patient,  as  the  most  con- 
venient position,  introduces  the  warmed  and  oiled  lithotrite  cautiously 
along  the  urethra.  The  abrupt  curve  of  this  instrument,  unlike  the 
arched  curve  of  the  catheter,  and  resembling  that  of  a  sound,  miist  be 
remembered  as  soon  as  the  instrument  reaches  the  curved  portion  of 
the  urethra.     By  depressing  the  handle  slowly  down  to  a  right  angle 
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with  the  perinteum,  the  end  of  the  lithotrite  is  brought  into  the  direction 
of  the  canal  under  the  pubic  arch,  and  thence  passed  gently  into 
the  bladder.  A  slight  rotatory  movement  with  the  instrument  will 
always  indicate  when  it  has  entered  the  bladder.  In  connection  with 
enlargement  of  the  prostate,  the  increased  length,  and  upward  curve  of 
the  prostatic  urethra,  should  be  duly  observed  in  passing  the  lithotrite. 
Seizure  of  the  stone  may  be  effected  in  either  of  two  ways :  by 
making  it  fall  into  the  blades  of  the  lithotrite,  or  by  searching  for  it  in 
a  certain  manner. 

Sir  B.  Brodie  recommends  that  the  instrument  should  be  raised, 
the  blades  opened,  and  that  the  convex  extremity  of  the  under  or 
female  blade  should  be  rested  against  the  lower  fundus  of  the  bladder, 
and  gently  pressed  down,  so  as  to  make  a  conical  depression  in  this 
situation  ;  into  -which  the  stone  falls  by  its  own  weight,  or  by  a  slight 
shake  or  jerk  of  the  instrument  Avith  the  hand.  Similarly,  Mr.  Skey 
gives  a  smart  blow  with  the  open  hand  against  the  pelvis  of  the  patient 
— a  coup,  he  says,  which  will  succeed  again  and  again  in  making  the 
stone  fall  into  the  grasp  of  the  lithotrite.  The  male  branch  is  pushed 
forwards  to  seize  the  stone.  This  manoeuvre  may  have  to  be  repeated 
several  times  before  the  stone  is  securely  caught ;  the  female  branch 
remaining  stationary,  w^hile  the  male  branch  is  slid  a  little  up  and  down 
alternately,  nntil  the  stone  is  seized.  Civiale  recommends  another 
method,  in  principle,  as  Sir  H.  Thompson  observes,  the  reverse  of  the 
preceding.  By  position  of  the  patient,  the  centre  of  the  bladder  and 
space  beneath  it  are  selected  as  the  area  of  operation,  no  depression  is 
made ;  contact  between  the  walls  of  the  bladder  and  the  instrument 
is,  as  much  as  possible,  avoided.  The  instrument  is  applied  to  the 
stone  in  the  situation  which  it  natui'ally  takes,  and  the  operator  care- 
fully avoids  moving  it,  or  any  movements  of  concussion  whatever, 
however  slight. 

The  situation  of  the  stone  is  often  ascertained  in  passing  the  litho- 
trite ;    then,   the 
^"^-  993'  blades     are     in- 

%4iL-^ clined       slightly 

away  from  the 
side  on  which  the 
stone  lies, — not 
to  move  it  from 
its  position,  car- 
rying the  instru- 
ment backwards 
also  towards  the 
posterior  wall  of 
the  bladder, 
while  the  male 
blade  is  slowly 
withdrawn — not 
to  impinge  on  the 

neck  of  the  bladder.  By  turning  the  opened  lithotrite  over  towards 
the  stone,  and  slowly  closing  the  blades,  the  stone  will  almost  certainly 
be  seized  (Fig.  993;  showing  also  Thompson's  lithotrite  in  action). 
Most  frequently  the  stone  will  be  caught  on  the  right  side  of  the  floor 
of  the  bladder.     If  no  stone  be  felt  on  entering  the  bladder,  its  cavity 
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is  explored ;  first,  without  altering  tbe  axis  of  the  shaft  of  the  instru- 
ment from  its  central  or  vertical  position,  by  simply  rotating  it  half  a 
turn  from  the  vertical  direction,  thus  inclining  the  open  blades,  to  the 
right  side,  and  then  to  the  left  side  ;  finding  no  stone,  secondly,  depress 
the  handle  of  the  instrument  about  half  an  inch,  thereby  raising  the 
open  blades  slightly  from  the  floor  of  the  pelvis  to  a  horizontal  plane, 
and  turn  them  to  the  right  and  left.  In  completing  each  of  these 
movements,  the  blades  are  closed  to  seize  the  stone.  These  five  posi^ 
tions — vertical,  right  and  left  incline,  right  and  left  hoi'izontal — will 
explore  the  bladder  fully, — middle,  right,  and  left,  and  will  thus  almost 
certainly  find  any  stone  of  moderate  size  in  a  healthy  bladder.  If  the 
prostate  be  enlarged,  and  the  stone  possibly  lodged  in  a  receptacle 
behind  it,  or  if  the  stone  be  small  or  a  fragment  only,  the  blades  may 
be  reversed  or  turned  downwards,  and  the  handle  depressed  (Fig.  994)  ; 
then,  by  opening  and  closing  in  the  middle,  or  with  a  rotatory  inclina-- 
tion  from  side  to  side,  the  stone  will  often  be  found  and  secured  with 


Fig,  994. 


ease.  When  the  stone,  thus  sought  for,  ig  seized,  the  instrument  is 
turned  up  again  into  the  centre  of  the  bladder,  so  that  crushing  may 
be  performed  free  of  the  mucous  membrane.  To  overcome  the  difficulty 
of  prostatic  enlargement,  a  modified  form  of  lithotrite  should  be  used  ; 
the  curve  of  the  instrument  is  made  shorter  and  more  abrupt,  thus  to 
mount  over  the  upward  projection  of  the  prostate,  especially  if  tbe 
middle  lobe  be  enlarged,  and  the  shaft  is  longer  by  two  or  three  inches, 
on  account  of  the  elongation  of  the  urethra  ;  this  twofold  construction 
of  the  instrument  corresponding  to  that  of  the  prostatic  catheter.  It 
will  be  desirable  also  to  elevate  the  pelvis,  so  that  the  stone  shall  fall 
back  towards  the  posterior  wall  of  the  bladder,  and  thus  further  aid  the 
manipulation  of  seizure. 

The  object  of  this  method  is  strictly  to  avoid  giving  any  jerk  to  the 
instrument  or  to  the  bladder  ;  and  by  barely  coming  in  contact  with  its 
interior,  no  pain  or  contraction  of  the  bladder  is  provoked.  The  same 
object  was  sought  to  be  attained  by  the  other  method,  simply  by  not 
moving  the  instrument  in  the  bladder  for  the  purpose  of  exploring  to 
ascertain  the  situation  of  the  stone ;  the  instrument  being  rested,  and 
somewhat  dej)ressed,  in  the  lower  fundus  of  the  bladder,  to  make  the 
stone  fall  into  its  blades. 

Coulson,  sen.,  seems  to  combine  hoth  the  movements  described  in 
using  the  lithotrite  :  a  slow  twirling  revolution  of  the  instrument  on  its 
own  axis,  between  the  thumb  and  finger,  without  changing  its  central 
direction ;  and  at  the  same  time,  a  gently  sliding  motion  of  the  male 
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Fig.  995. 


branch  backward.s  and  forwards  to  the  extent  of  half  or  three-quarters 
of  an  inch — thus  gently  rakitig  or  traversing  the  floor  of  the  bladder 
on  either  side  successively. 

Of  these  three  methods  of  using  the  lithotrite,  I  prefer  the  latter. 
Crushing  the  Stone. — When  once  firmly  fixed  between  the  blades  of 
the  lithotrite,  the  stone  is  to  be  crushed  into  fi-agnaents.  It  is  raised  to 
the  centre  of  the  bladder,  so  that  the  walls  shall  not  be  injured  by  the 
splintering  of  the  stone.  A  little  withdrawal  and  rotation  of  the  in- 
strument will  indicate,  if  necessary,  that  the  mucous  membrane  is  not 
caught  with  the  stone.  Crushing  may  first  be  attempted  by  pressure 
with  the  hand  alone — if  the  old  instrument  be  used — without  the  action 
of  the  screw.  The  female  branch  is  held  firmly  by  the  left  hand, 
applied  to  the  square  portion;  the  circular  projection  immediately 
behind  is  embi'aced  between  the  index  and  middle  fingers  of  the  right 
hand,  hooked  on  to  it  and  used  as  a  point  of  resistance ;  the  expanded 
extremity  or  wheel  of  the  male  branch  rests  in  the  palm  of  the  same 
hand  turned  upwards  and  forwards.  In  this  position,  by  strongly  and 
repeatedly  contracting  the  fingers  towards  the  j)alm,  the  male  branch 
is  slowly  and  cautiously  driven  forwards  on  the  stone,  which  is  distinctly 
felt  to  break  down.    A  small  stone  may  thus  be  easily  crushed.    When 

this      manipula- 
»  tion     fails,     the 
J^  screw    must    be 

brought  into  ac- 
tion. Still  hold- 
ing the  female 
branch  firmly 
with  the  left 
hand,  the  handle 
of  the  screw  is 
held'-between  the 
thumb  and  fin- 
gers of  the  right 
hand,  and  the  screw  worked  gradually  from  left  to  right,  thus  pro- 
pelling the  male  branch  forwards  on  the  stone  (Fig.  995).  If  the 
rack-and-key  lithotrite  be  used,  the  handle  is  held  between  the  fingers 
of  the  right  hand,  backwards,  as  in  drawing  a  cork  with  a  corkscrew  ; 
and  worked  also  by  a  number  of  short  and  sharp  turns  of  the  wrist. 
But  the  screw-acting  lithotrite,  as  already  explained,  surpasses  either 
of  these  instruments. 

In  either  mode  of  crushing,  by  hand-pressure  or  screw-pressure, 
the  male  branch  must  be  sent  home  into  the  female  branch,  so  that 
the  blades  come  together.  This  object  is  known  to  be  obtained  by 
observing  that  the  entire  length  of  the  rack  or  screw  passes  down  the 
lithotrite.     Then  the  instrument  can  be  safely  withdrawn. 

The  fragments  must  be  got  out  of  the  bladder  as  soon  as  possible, 
but  not  by  a  prolonged  use  of  the  instrument;  lest  in  removing  one 
source  of  irritation  and  inflammation,  another  be  substituted,  The 
crushing  should  not  be  repeated,  unless  the  stone  is  small  and  friable, 
and  can  easily  be  reduced  at  once.  This  first  sitting  should  be  short, 
not  exceeding  five  ininutes. 

Debris,  or  the  powder  resulting  from  this  crushing  operation,  can 
be  removed,  amounting  to  a  considerable  quantity.     For  this  purpose, 


LITHOTRITY.  911 

the  bladder  sbould  be  washed  oiit  with  tepid  Tvater.  Clover's  lithotritic 
injection-apparatus  consists  of  a  series  of  such  evacuating  catheters, 
with  an  india-rubber  bottle,  the  nozzle  of  which  fits  the  opening  in 
the  stem  of  the  instrument.  By  repeating  the  injection  three  or  four 
times,  the  fluid  drawn  off  at  last  ceases  to  contain  anj  detritus.  But 
the  elastic  suction-bottle,  with  stop-cock  and  catheter — as  also  devised 
by  Mr.  Clover — answers  more  effectually.  This  instrument  is  provided 
with  a  glass  balloon,  between  the  catheter  and  bottle,  and  into  which 
the  debris  may  be  seen  to  fall.  Before  withdrawing  the  catheter,  care 
must  be  taken  that  there  is  no  fragment  lodged  in  the  eye,  which, 
might  lacerate  the  urethra.  The  last  return-stream  of  water  should 
be  seen  to  pass  freely,  or  a  stylet  had  better  be  passed  down  to  the 
eye,  to  make  sure  of  this  opening.  Civiale  was  accustomed  to  wash 
out  the  bladder;  in  tbis  particular.  Sir  H.  Thompson's  former  method 
of  lithotrity  by  repeated  sittings  (before  he  adopted  Bigelow's  method) 
differed  from  that  of  tbe  great  original  lithotritist.  The  powdered 
stone  was  expelled  in  the  passage  of  urine  ;  excepting  when  the  bladder 
was  atonied,  or  the  vesical  orifice  was  obstructed  by  an  enlarged 
prostate. 

After-Treatment.-^The  patient  should  lie  in  bed,  recumbent,  for 
twenty-four  hours,  and  not  be  allowed  to  stand  or  stoop  forward  in 
passing  water,  lest  frag'inents  might  fall  against  or  lodge  on  the  neck 
of  the  bladder^  greatly  incr-easing  the  risk  of  irritation.  Diluent 
drinks  will  promote  the  discharge  of  the  detritus.  In  elderly  persons 
with  enlarged  prostate,  the  discharge  of  fragments  is  impeded,  and 
Sir  B.  Brodie  recommends  that  the  bladder  should  be  washed  out  daily. 

Subsequent  sittings  will  be  required  to  crush  the  fragments ;  un- 
less in  the  case  of  a  small  stone,  when  the  operation  can  be  completed 
on  tbe  first  occasion.  Intervals  of  from  three  days  to  a  week  should 
elapse ;  the  procedure  may  perhaps  then  be  prolonged  to  ten  minutes 
at  a  time,  as  the  bladder  becomes  accustomed  to  the  instrument,  or 
its  irritability  subsides  with  the  gradiial  removal  of  the  calculus. 
Generally  from  three  to  six  sittings  must  be  allowed,  before  all  the 
fragments  can  be  safely  crushed. 

In  performing  these  after-crushingSj  Civiale's  lithotrite  with  no  slit 
in  the  female  blade,  or  the  "  scoop-lithotrite  " — vpith  a  small  aperture 
at  the  angle  of  the  female  or  scoop-blade,  is  a  very  serviceable  in- 
strument for  breaking'  down  fragments.  PragTuents  of  rather  large 
size  may  thus  also  be  extracted  through  the  urethra.  Ha-ving  seized 
a  fragment,  the  size  of  which  may  be  estimated  by  observing  the 
separation  of  the  blades  as  indicated  by  the  length  of  screw  exposed 
at  the  handle  of  the  instrument,  the  fragment  is  drawn  to  the  neck 
of  the  bladder ;  when  by  a  sort  of  slight  pulling  jerk  with  the  instru- 
ment, the  practicability  of  easily  extracting  it  through  the  urethra 
can  be  ascertained.  The  bladder  is  washed  out,  to  remove  smaller 
particles.  This  procedure  of  fragment-extraction  I  have  seen  practised 
by  Sir  W.  Fergusson.  It  is  far  preferable,  however,  to  crush  all  frag- 
ments, and  allow  the  powdered  detritus  to  escape  per  urethram, 
according  to  the  old  method  of  Sir  H.  Thompson. 

A  final  exploration  of  the  bladder  is  made  to  determine  the  com- 
plete removal  of  every  fragment ;  any  one  remaining  portion  would 
form  the  nucleus  of  a  recurrent  calculus.  Civiale's  method  of  explora- 
tion consists  in  sounding  the  bladder,  moderately  full,  with  the  patient 
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standing  ;  whereby  the  contraction  of  the  bladder  may  bring  any  frag- 
ment more  surely  within  the  grasp  of  the  instrument.  Should  this 
procedure  fail,  a  small  lithoclast  is  introduced  and  rotated  slowly  in 
the  bladder,  while  the  fluid  passes  out  through  the  central  channel  of 
the  instrument,  the  blades  being  opened  to  catch  the  fragment.  Un- 
less there  be  an  encysted  bladder,  or  an  enlarged  prostate,  this  method 
of  exploration  usually  proves  successful.  In  the  latter  case,  the  slwrt- 
curved  lithotrite  should  be  used,  with  the  blades  reversed  downwards 
into  the  receptacle  behind  the  prostate.  The  persistence  of  symptoms, 
especially  after  riding  or  walking  some  distance,  will  indicate  the 
retention  of  a  fragment. 

I  have  here  retained  this  description  of  lithotrity — by  repeated 
sittings,  as  I  feel  sure  it  must,  or  should,  still  continue  to  be  the 
method  of  operation  practised  by  the  young  and  comparatively  inex- 
perienced Surgeon,  in  his  first  attempts  to  remove  a  stone — other  than 
of  small  size — from  the  bladder,  by  a  crushing  operation.  Rapid  litho- 
trity— as  performed  at  a  single  sitting,  may  be  the  method  adopted  in 
the  hands  of  an  expert, — suljject  to  certain  considerations,  which  will 
be  presently  explained.  Other  considerations  also  will  have  to  be 
taken  into  account,  witb  regard  to  the  dangers  incident  to  the 
operation  of  lithotrity. 

Certain  DmcuUies  are  liable  to  occur  in  the  performance  of  litho- 
trity ;  and  which  may  prevent  the  completion  of  the  operation  at  a 
single  sitting. 

Excessive  Irritability  of  the  Bladder,  and  Enlargement  of  the 
Prostate,  are  the  most  frequent  occasions  of  embarrassment.  Their 
impoi'tance  has  I'eference  to  the  performance  of  the  operation ;  and 
to  the  expulsion,  or  retention,  of  fragments.  In  the  one  condition, 
chloroform,  followed  by  quinine  and  opium,  will  overcome  the  difficulty 
in  the  use  of  instruments,  and  prevent  the  tendency  to  spasmodic 
expulsion  and  impaction  of  fragments.  Obstruction  to  the  introduc- 
tion of  an  instrument,  presented  by  prostatic  enlargement,  may  be 
surmounted  by  the  short  curve  or  beak-shape  of  the  prostatic  Htho- 
trite ;  and  the  stone  is  seized  in  the  fundus  by  reversing  the  blades 
downwards  ;  the  bladder  being  thoroughly  washed  out  to  prevent  the 
retention  of  fragments.  More  prolonged  recumbency  is  advisable, 
after  operation,  in  either  case,  lest  any  fragment  impinge  upon  the 
vesical  neck,  and  which  is  often  acutely  sensitive  and  imtable  in 
connection  with  prostatic  enlargement. 

Encysted  Calcidus — a  stone  lodged  in  a  sacculus  of  the  bladder — 
presents  a  specially  difficult  complication  in  lithotrity,  no  less  than  in 
lithotomy,  as  with  regard  to  seizing  the  stone  ;  bub  in  the  former 
operation,  the  after-treatment  may  also  be  complicated  b}'  the  impac- 
tion of  a  fragment  in  the  sacculus,  a  condition  which  led  to  a  fatal 
termination  in  a  case  ti'eated  by  Sir  B.  Brodie. 

Impacted  fragments  of  stone  in  the  Urethra. — In  the  course  of  litho- 
trity, a  fragment  of  stone  which  has  escaped  crushing,  and  may  have 
an  angular  form,  is  apt  to  become  impacted  in  the  urethra  ;  thus  giving 
rise  to  severe  irritation,  which  almost  certainly  excites  alarming  rigors, 
and  may  induce  prostatitis  or  urethral  abscess,  cystitis  or  orchitis,  or 
may  even  provoke  a  nephritic  attack.  The  immediate  removal  of  any 
such  urethral  fragment  is,  therefore,  imperative.  How  this  is  to  be 
accomplished  will  be  guided  by  the  seat  of  impaction.    In  the  prostatic 
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urethra,  a  fragraent  may  be  pushed  back  into  the  bladder,  by  the  in- 
troduction of  a  full-sized,  open-ended  catheter,  or  by  means  of  urethral 
injection.  This  manipulation  failing,  median  lithotomy  should  be 
resorted  to  :  and  the  incision  will  then  be  available  for  the  more  direct 
escape  of  the  remaining  debris  from  the  bladder.  When  lodged  in 
the  perineal  portion  of  the  urethra,  external  urethrotomy  is  the  more 
ready  and  safer  method  of  removing  the  fragment;  rather  than  by 
extracting  it  with  a  long,  slender,  urethral  forceps.  In  either  pro- 
cedure, the  urethra  should  be  compressed  behind  the  fragment,  lest 
it  recede  into  the  bladder.  In  the  penile  urethra, — before  the  scrotum, 
the  fragment  can  usually  be  extracted  with  the  forceps ;  otherwise,  it 
should  be  pushed  back  to  the  perineeum,  and  there  removed  by  ure- 
throtomy,— a  urethral  incision  in  front  of  the  scrotum  generally 
I'esulting  in  a  fistulous  opening. 

The  impaction  of  a  fragment  is  more  liable  to  occur,  in  any  portion 
of  the  urethra,  when  the  bladder  is  irritable  or  subject  to  spasmodic 
action ;  and  when  coupled  perhaps  with  some  stricture  of  the  urethra 
— the  lodgment  then  being  behind  the  seat  of  obstruction.  Sometimes 
a  fragment  of  stone  is  retained  in  the  urethra,  by  spasmodic  contrac- 
tion, rather  than  by  its  shape  and  size. 

In  all  cases  connected  with  spasm  of  the  bladder  or  urethra,  opium 
and  the  warm  bath  are  most  efficacious  in  overcoming  the  difficulty. 

Dangers  of  Lithotrity. — These  are  referable  to  the  state  of  the 
bladder  and  kidneys,  induced  by  the  operation. 

Hcemorrhage  happens,  sometimes,  to  an  inconvenient  amount  for  the 
free  working  of  the  instrument ;  though  rarely  to  a  dangerous  extent. 
It  arises  from  a  highly  congested  state  of  the  vesical  mucous  membrane, 
or  possibly  from  the  presence  of  some  vascular  growth  in  the  bladder. 

But  in  the  115  cases  operated  on  by  Sir  B.  Brodie,  he  did  not 
meet  a  single  example  of  serious  loss  of  blood  from  the  urinary  organs. 
It  was,  however,  so  copious  as  to  necessitate  immediate  recourse  to 
lithotomy,  in  a  case  operated  on  by  Mr.  Key;  and  a  patient  at  the 
Hotel  Dieu,  in  1832,  died  of  hemorrhage  from  the  bladder. 

Cystitis,  acute,  or  more  frequently  chronic,  ensues  in  some  cases. 
In  184  cases  of  lithotrity  by  Sir  H.  Thompson,  with  twelve  deaths, 
three  were  due  to  cystitis  or  pyelitis.  This  is  usually  the  consequence 
of  rough  or  prolonged  lithotrity ;  but  it  may  also  arise  from  pre- 
existing prostatic  or  vesical  disease,  or  from  the  retention  of  a  frag- 
ment. The  latter  is  sometimes  associated  with  an  enlarged  prostate, 
behind  which  the  fragment  lodges  ;  but  the  want  of  expulsion  com- 
monly depends  on  the  atonic  state  of  the  bladder.  Hence,  any  debris 
should  be  washed  out  by  injection,  in  aid  of  the  treatment  for  cystitis. 
Failing  thus  to  remove  fragments,  lithotomy  must  be  resorted  to. 

Epididymitis  and  Orchitis  occur  sometimes  from  lithotrity ;  this 
inflammatory  affection  arising  partly  from  irritation  of  the  neck  of 
the  bladder  by  rough  manipulation  of  the  instrument  in  the  operation  ; 
but  it  may  also  proceed  from  the  passage  of  fragments,  and  especially 
from  the  impaction  of  a  fragment  in  the  urethra.  Subsequent  crush- 
ings  of  the  stone  must  be  postponed  pending  this  complication.  It 
will  be  interesting  to  ascertain  whether  rapid  lithotrity,  with  complete 
evacuation  of  the  fragments  at  the  time  of  operation,  may  be  less 
liable  to  any  contingent  inflammatory  affection  of  the  genito-urinary 
organs.  . 
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Nephritis  or  pyelitis,  acute  or  chronic,  of  one  or  both  kidneys,  is 
not  iinfrequently  a  consequence  of  lithotritj.  Commencing^  in  the 
acute  form,  with  rigors,  this  symptom,  Avhich  might  indicate  an 
attack  of  cystitis  or  the  impaction  of  a  fragment  in  the  urethra,  is  now- 
attended  with  pain  in  the  loins,  followed  by  urtemia.  In  the  twelve 
deaths  already  referred  to,  no  less  than  seven  resulted  from  this  cause. 
Atony  of  the  bladder  occurs  chiefly  in  old  persons.  The  patient 
enjoys  too  quiet  a  state  of  the  bladder  after  operation,  the  urine  being 
retained  with  ease  for  several  hou.rs,  owing  to  the  loss  of  expulsive 
power.  Chronic  cj'stitis  is  very  apt  to  supervene  from  retention  of 
urine,  in  this  deceitfully  tolerant  state  of  the  bladder.  On  the  other 
hand,  this  vesical  tolerance,  from  atony,  permits  the  use  of  instru- 
ments, and  the  presence  of  fragments  or  of  the  stone,  without  much 
irritation  ;  and  the  sudden  emptying  of  an  atonic  bladder  might  induce 
an  attack  of  acute  cystitis.  Hence,  vesical  atony  is  not  altogether 
unfavourable  for  lithotrity,  and  its  after-treatment. 

Spasmodic  retention  of  urine  sometimes  follows  the  operation,  and 
it  occurs  mostly  in  combination  with  an  atonic  state  of  the  bladder, 
the  vesical  neck  being  the  seat  of  spasm.  Both  are  most  frequent  in 
old  persons  with  enlargement  of  the  prostate.  The  treatment  of  the 
spasmodic  retention  consists  in  giving  a  warm  bath  and  then  a  full 
dose  of  opium.  In  either  case,  the  urine  must  be  drawn  off  with  a 
large-sized  catheter,  rather  than  allow  any  accumulation  in  the 
bladder. 

Retention  from  the  impaction  of  coagula  or  a  fragment  in  the  neck 
of  the  bladder  must  be  treated  by  catheterization. 

Suppression  of  urine,  with  coma,  is  an  occasional  consequence  of 
the  operation,  and  probably  depends  on  some  previously  existing  latent 
disease  of  the  kidneys. 

The  constitutional  disturbances  incident  to  lithotrity  may  be  com- 
prised under  rigors  and  febrile  attacks,  including  pyfemic  infection. 
Rigors  not  unfrequently  set  in  immediately  after  the  operation,  espe- 
cially after  the  first  sitting,  and  last  j)erhaps  for  some  hours,  termi- 
nating in  perspiration.  This  attack  is  most  common  and  severe  when 
the  operation  has  been  prolonged,  or  the  urethra  overstretched,  and 
not  at  all  in  proportion  to  the  amotint  of  pain.  Subsequently,  the 
lodgment  of  a  fragment  in  the  urethra  is  often  the  causative  condition  ; 
and  the  treatment  mxist  be  adopted,  as  already  explained.  A  full  dose 
of  opium,  or  a  tumbler  of  warm  brandy^and-water,  as  Sir  B.  Brodie 
recommended,  are  the  best  i^emedies  ;  the  patient  lying  in  bed  and 
wrapped  in  a  blanket.  Irritative  fever  may  ensue,  which  rapidly 
assumes  a  typhoid  character  ;  the  pulse  rising  in  frequency  to  beyond 
what  can  be  distinctly  counted,  and  becoming  proportionately  feeble 
and  irregular,  with  a  dry,  hot  skin,  and  dry,  harsh,  brown  tongue. 
Commencing  perhaps  with  rigors,  and  passing  off  with  sweating  in 
a  few  days,  the  fever  sometimes  assumes  an  intermittent  or  a  remittent 
character.  But  this  attack  is  more  surely  fatal  than  the  most  severe 
rigors.  Pycemia  occasionally  supervenes,  probably  in  connection  with 
suppuration  as  the  result  of  damage  done  to  the  bladder.  Of  the 
twelve  deaths  in  Thompson's  series  of  cases,  two  only  were  due  to 
pyaemia.  Pre-existing  disease  of  the  kidneys,  attended  with  albu- 
minous urine,  always  tends  to  induce  these  unfavourable  or  fatal 
ci)nstitutional  consequences  of  lithotrity. 
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Theii'  treatment  mainly  comprises  the  administration  of  opium  and 
stimulants,  with  tonics — especially  quinine — judiciously  regulated. 

Lithotrity  at  a  Single  Sitting — Rapid  LitJiotrity  {Litholapaxy) . — 
The  operation  of  Lithotrity,  as  hitherto  described,  proceeds  upon  the 
assumption  that  the  bladder  is  more  intolerant  of  a  prolonged  instru- 
mental manipulation,  than  of  the  continued  presence  of  stone-fragments. 
Hence,  the  rule  of  short,  and  repeated  crushings,  for  the  gradual 
removal  of  a  stone — ^say,  the  size  of  a  chestnut,  and  of  moderate 
hardness,  which  would,  however,  offer  no  mere  mechanical  difficulty 
for  crushing  at  a  single  sitting.  And,  as  the  responsive  sensitiveness 
of  the  bladder  would  seem  to  be  a  safeguard  against  any  intolerant 
use  of  the  lithotrite,  during  even  the  limited  period  of  from  three  to 
five  minutes,  the  operation  was  performed  generally  without  anaesthesia. 

But  the  practice  of  lithotrityj  as  thus  restricted  in  the  hands  of  the 
most  expert  operators — Civiale,  Brodie,  and  Thompson,  was  dictated 
by  theory,  rather  than  by  fact ;  and  the  prejudice  of  theory,  in  accord- 
ance with  the  traditions  of  half  a  century,  had  retarded  the  advance^ 
ment  of  experience  in  favour  of  the  removal  of  stone  by  a  single 
crushing,  and  complete  evacuation  of  the  detritus  from  the  bladder. 
To  Professor  Bigelow,  of  Boston,  U.S.,  is  due  the  entire  credit  of  having 
almost  reversed  the  principle,  and  thence  the  practice  of  lithotrity  ; 
for,  by  a  complete,  although  more  prolonged  operation — instead  of  by 
partial  and  repeated  crushings — -he  proposed  to  at  once  free  the 
bladder  from  the  presence  of  stonC'-fragments,  as  being  a  greater 
source  of  irritation  than  the  additional  use  of  the  instruments.  Litho^ 
trity  would  thus  become  equivalent  to  Lithotomy,  by  completely 
emptying  the  bladder  at  one  operation.  But,  the  duration  of  Bigelow's 
operation  is  much  longer  than  the  old  method  by  several  sittings  ; 
varying  from  a  few  minutes  to  half  an  hour,  an  hour  and  a  half,  or 
even  longer;  and  in  one  case,  extending  to  three  hours  and  three- 
quarters,  as  a  third  prolonged  sitting,  although  with  a  successful 
result  and  recovery.  Any  such  extreme  duration  of  the  operation 
is,  however,  now  rendered  quite  exceptional,  by  the  more  effectual 
pulverization  of  the  stone,  and  the  speedy  evacuation  of  all  fragments. 
This  improvement  has  been  gradually  attained  by  the  use  of  better 
constructed  instruments,  and  by  greater  facility  in  their  manipulation. 

The  observations — clinical  and  pathological,  which  induced  Pro- 
fessor Bigelow  to  propose  this  innovation  upon  an  established  pro- 
cedure, were  not  in  theraselves  new,  but  they  were  first  read  by  him 
in  quite  a  new  light.  In  his  ever  memorable  monograph  on  "  Rapid 
Lithotrity  "  (1878),  he  thus  traces  the  course  of  events  after  the  old 
operation,  in  favourable  cases,  and  also  when  death  ensues,  as  not 
unfrequently — from  cystitis.  "As  a  rule,  there  is,"  he  observes, 
"  little  difficulty  in  the  operation.  The  stone  is  readily  caught  and 
broken  into  fragments,  of  which  a  few  are  pulverized  ;  a  large-eyed 
catheter  is  then  sometimes  introduced  ;  a  little  sand  and  a  few  bits 
of  stone  are  washed  out ;  after  which  the  patient  is  kept  quiet,  to 
discharge  the  remainder,  and  await  another  sitting.  Under  favour- 
able circumstances,  snch  an  operation,  lasting  a  few  minutes,  is  not 
only  simple,  but,  if  skilfully  performed,  safe.  On  the  other  hand,  it 
is  not  always  safe.  It  ruay  happen  that  during  the  succeeding  night, 
the  patient  has  a  chill — not  the  chill  of  so-called  urethral  fever,  which 
sometimes  follows  the  mere  passage  of  a  bougie,  and  which  is  of  little 
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consequence,  but  one  followed  b}'  other  sjniptoras,  such  as  tenderness 
in  the  region  of  the  bladder,  a  quickened  pulse,  an  increasing  tempera- 
tui"e,  and  the  frequent  and  painful  passage  of  urine.  Then,  the 
Surgeon  vainly  waits  for  a  favoui-able  moment  to  repeat  his  operation  ; 
it  becomes  too  evident  that  the  jmtient  is  sei'iously  ill,  and  it  is  quite 
possible  that  in  the  course  of  days  or  weeks  he  may  quietly  succumb. 
An  autopsy  discloses  a  variety  of  lesions,  some  of  them  remote  or 
obscui-e,  others  of  more  obvious  origin, — and  among  them,  not  the 
least  common,  an  inflamed  bladder,  upon  the  floor  of  which  angular 
fragments  and  chips  of  stone  are  resting.  Such,  cases  have  been 
supposed  to  point  to  the  necessity  for  extreme  precaution.  But,  if 
at  the  fir.st  operation  the  bladder  could  have  been  completely  dis- 
embarrassed of  every  particle  of  stone,  even  with  the  risk  of  iri-itating 
its  lining  membrane,  we  can  hai^dly  doubt  that  the  relief  would  then 
have  been  followed  by  comparatively  I'eady  repair.  In  short,  it  is 
difficult  to  avoid  the  conviction  that,  in  an  average  case,  damage  to 
the  mucous  membrane  is  as  likely  to  result  from  irritation  by  angular 
fragments,  added  to  the  injury  inflicted  by  an  operation,  as  from  the 
use  of  instruments  protracted  beyond  the  usual  time,  for  the  entire 
removal  of  a  stone,  if  this  result  can  be  accomplished." 

Guided  by  these  considerations,  Lithotrity  having  been  thus 
emancipated  from  the  limitation  previously  recognized,  as  to  the 
proper  duration  of  this  procedure,  other. restrictions,  with  regard  to 
the  suitability  of  the  stone  for  such  operation,  have  since  been  dis- 
regarded. The  more  prolonged  operation — -at  a  single  sitting,  has 
already  led  to  the  removal  of  far  larger  and  harder  stones  by  crushing, 
— involving  a  longer  operation,  than  was  considei-ed  justifiable  under 
the  former  method  of  procedure;  and  thence  a  proportionate  extension 
of  lithotrity  to  cases  which  would  have  been  relegated  to  lithotomy. 
But,  in  thus  having  enlarged  the  range  of  lithotrity,  the  instruments 
employed — the  lithotrite  and  the  evacuator,  appropriate  for  Bigelow's 
method,  are  necessarily  both  much  larger  and  heavier. 

It  is  here  that  the  unqualified  advantage  of  this  method  is  open 
to  question.  The  cardinal  maxim  to  be  observed  in  the  practice 
of  Lithotrity  is  the  avoidance  of  any  source  of  irritation  to  the  bladder 
and  urethra ;  and  a  most  important  consideration,  therefore,  is  the 
mechanical  adaptation  of  the  instruments,  in  point  of  size  and  weight, 
to  the  requirements  of  the  operation, — without  damaging  the  urinary 
passages.  The  safety  of  Lithotrity  is  determined — not  only  by  the 
complete  evacuation  of  fragments,  nor  by  the  more  or  less  prolonged 
employment  of  instruments,  when  skilfully  handled ;  but  is  influenced 
also  by  the  material  lightness,  and  small  size  especially,  of  the  instru- 
ments themselves.  In  probably  ti^e  majority  of  cases,  a  stone  may 
be  crushed  and  completely  removed  from  the  bladder,  by  means  of  the 
ordinary  lithotrite  and  evacuator.  But  in  the  case  of  larger  and 
perhaps  harder  stones  than  are  usually  subjected  to  lithotrity,  instru- 
ments of  corresponding  dimensions  become  absolutely  necessary,  if 
that  method  be  adopted.  The  Surgeon  must  then  choose  between 
the  peril  of  leaving  stone-fragments  in  the  bladder, — for  a  second  or 
third  sitting ;  or  of  completing  the  operation  at  once,  by  a  more 
prolonged  manipulation  with  such  instruments.  Under  these  circum- 
stances, much  will  depend  on  the  condition  of  the  urinary  organs  ; 
chiefly  with  regard  to  the  absence  of  inflammation  of  these  organs. 
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If  the  prolonged  use  of  insfcmments,  and  of  larger  size  than  usual, 
would  tend  to  provoke  acute  nephritis  or  chronic  cystitis,  or  entail 
permanent  incontinence  of  urine — Bigelow's  method  of  lithotrity 
would  be  unwarrantable  for  the  removal  of  calculi,  beyond  the  size 
and  consistence  that  have  hitherto  been  safely  dealt  with  by  the 
ordinary  operation  of  lithotrity.  The  conditions  for  operation  mig'ht 
even  be  preferable  for  lithotomy. 

The  question  which  is  thus  raised,  as  to  the  consequences  entailed 
by  Bigelow's  method  of  Lithoti'ity,  mast  be  left  to  the  results  of 
future  experience,  specially  directed  with  reference  thereto.  IsTothing 
short  of  a  larger  number  of  cases  than  those  in  which  most  men 
have  hitherto  practised  this  operation — say,  at  least  one  hundred 
cases — can  afford  sufficiently  extensive  data.  Professor  Bigelow's 
cases — fourteen — narrated  or  noticed  in  the  work  already  cited,  as 
representing  all  that  had  been  done  by  him,  and  other  operators,  up 
to  that  time,  do  not  touch  the  question  proposed.  Sir  H.  Thompson's 
cases — 112 — as  mentioned  in  the  last  edition  of  his  "  Lectures,"  would 
supply  a  sufficient  numerical  basis  for  the  purpose.  But  at  p.  94, 
where  the  question  is  adverted  to,  this  authority  speaks  only  in  a 
general  Tvay  respecting  the  less  frequent  supervention  of  chronic 
cystitis.  The  history  of  ninety-one  of  these  cases  is  given  in  the 
Transactions  of  the  International  Medical  Congress  (1881)  ;  but  the 
after-consequences  of  operation,  with  regard  to  the  state  of  the 
urinary  organs,  ai-e  not  definitely  stated;  and,  indeed,  the  single- 
sitting  lithotrity  would  seem  to  have  been  performed  with  instruments 
of  smaller  size  than  Bigelow's.  Sir  H.  Thompson,  however,  specially 
recognizes  the  risk  consequent  upon  using  "  the  heavy  lithotrite  and 
the  large  evacuating  tubes  which  have  of  late  been  introduced  into 
this  country ;  "  and  he  fui-ther  states  "  that  the  mere  splitting — for 
it  is  not  dilatation — of  the  urethra  and  neck  of  the  bladder,  which 
sometimes  follows  the  introduction  of  such  instruments,  has  sufficed 
to  produce  symptoms  often  distressingly  painful,  sometimes  obstinate 
in  duration,  occasionally  fatal."  ("Lectures,"  p.  94.)  To  avoid 
any  such  risk,  he  would  recommend  whatever  prolongation  of  the 
procedure  may  be  necessary  for  complete  crushing,  as  well  as  evacua- 
tion, with  smaller  instruments ;  an  evacuator  of  15  or  16  English 
diameter  being  employed  to  remove  the  debris ;  instead  of  Bigelow's 
evacuator  of  large  calibre, — 18  to  20,  English,  or  28  to  31,  French, 
size.  On  the  other  hand,  the  alleged  advantage  of  such  an  instru- 
ment is,  that  evacuation  can  thus  be  completed,  with  incomplete 
crushing,  i.e.  by  a  less  prolonged  use  of  the  lithotrite  ;  "that  it  is  no 
longer  essential  to  pulverize  the  fragments,  but  only  to  comminute 
them."  (Bigelow's  Treatise,  p.  35.)  The  Surgeon  is  thus  placed 
in  this  dilemma.  A  large,  and  perhaps  hard,  calculus  can  only  be 
completely  removed,  at  "one  sitting,"  by  means  of  large  instilments 
— used  for  the  purpose  of  coarsely  crushing  or  comminuting  the 
stone,  and  freely  evacuating  the  fragments — whatever  the  consequences 
of  such  instrum^entalization  may  be;  or,  if  instruments  of  smaller 
size  be  employed,  it  is  then  necessary  to  pulverize  the  stone,  for  com- 
plete evacuation  of  the  powdered  debris,  and  this  may  involve  an 
indefinite,  and  probably  unwarrantable,  _pro/ong'aiioTO  of  the  procedure. 

Duly  estimating  the  present  state  of  experience,  respecting-  the 
consequences  to  the  urinary  organs,  it  may  be  unsafe  to  extend  the 
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undeniable  advantages  of  Bigelow's  method  of  "  single-sitting  '' 
lithotritj  to  calculi  beyond  tlie  average  size,  which  were  formerly- 
removed  by  the  old  method, —  and  even  then  to  use  instruments  of 
only  a  moderate  size  ;  and,  that  stones  of  large  size,  especially  when 
of  hard  consistence,  had  better  be  removed  with  instruments  still  of 
moderate  calibre,  and  by  "repeated  sittings," — according  to  the  old 
method  of  operation. 

In  offering  these  remarks,  I  have  avoided  the  terms  Litholapaxy 
and  Rapid  Lithotrity.  Both  are  inexpressive;  especially  the  former, 
and  the  procedure  cannot  properly  be  called  "rapid,"  seeing  that  the 
single  sitting  is  sometimes  continued  for  an  hour  and  a  half,  or  more, 
a  period  of  longer  duration  than  the  total  of  the  several  sittings,  of 
a  few  minutes  each.  The  terms  "  single  "  and  "repeated  "  lithotrity 
might  be  more  appropriate.  For  the  future,  lithotrity  should,  how- 
ever, be  practised,  not  in  accordance  with  any  definite  and  fixed  line 
of  distinction  as  to  the  number  of  "sittings  ;  "  but,  while  the  Surgeon 
may  well  be  encouraged  by  Bigelow's  discovery  in  favour  of  more 
prolonged  instrumental  manipulation,  to  complete  the  operation  at  a 
single  sitting,  his  judgment  should  be  guided  also  by  the  pathological 
conditions  affecting  the  safety  of  Lithotrity,  in  determining  whether 
one  or  more  additional  sittings  may  not  be  the  more  advisable  pro- 
cedure, in  a  given  case.  There  will,  I  think,  henceforth  be  every 
degree  of  rapidity  practised,  in  completing  the  operation ;  between 
that  by  a  single  sitting,  and  the  former  method  by  several  sittings. 

In  performing  the  operation  of  lithotrity  at  a  single  sitting,  the 
instruments  employed  are  of  the  same  kind  as  those  used  in  the  old 
operation  of  several  sittings.     But  the  lithotrite,  the  aspirator,  and 

Fig.  996. 


the  evacuating  catheter,  or  evacuator,  are  modified,  in  order  to  com- 
plete the  procedure,  both  with  regard  to  pulverizing  the  whole  of  the 
stone,  and  emptying  the  bladder  of  all  the  fragments.  Bigelow's 
lithotrite  (Fig.  996)  is  provided  with  a  round  and  fluted  handle,  for 
the  better  working  of  the  instrument.  Two  lithotrites  may  be  required, 
either  or  both  being  necessary  in  the  operation.  A  strong  lithotrite, 
having  a  fully  fenestrated  female  blade,  for  crushing  an  unusually  large 
stone,  so  that  the  blades  shall  not  become  impacted  with  debris  ;  and 
a  smaller  lithotrite,  having  a  flat-floored  female  blade,  and  a  small 
aperture  at  the  angle  for  the  escape  of  debris;  this  instrument  being 
adapted  for  crushing  any  stone  of  moderate  size,  or  large-sized  frag- 
ments produced  by  the  pulverizing  action  of  the  fenestrated  instru- 
ment. The  male  blade  of  either  lithotrite  is  also  modified  accordingly  ; 
in  the  stronger  lithotrite  it  is  deeply  notched,  for  the  production 
of  such  fi^awments  as  can  pass  through  the  fenestrum  in  the  female 
blade  ;  but  in  the  smaller  lithotrite,  the  male  blade  is  finely  serrated, 
and  Avedge-shaped,  so  as  to  deliver  the  detritus  from  the  sides  of 
the  blade  in  the  act  of  crushing.  Bigelow's  lithotrites  are  somewhat 
differently   finished,   to  answer   the    same    purposes.       The  annexed 
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figures  (Figs.  997  and  998)  represent  the  blades  of  the  instruments, 
as  above  described,  and  which  I  have  found  to  vrork  admirably. 
They  are  made  by  Messrs.  Weiss,  and  are  known  as  their  "  Lithotrites 
A  and  B."  The  aspirator  consists  of  an  india-rubber  bulb,  of  sufficient 
size  to  hold  four  or  five  ounces  of  water ;  with  a  glass  bulb  receiver 
for  detritus,   and  this  receptacle  is   placed  at  a  right  angle  to  the 


Fig.  997. 


Fig.  998. 


current  of  water  in  working  the  aspirator,  whereby  the  stone-fi'ag- 
ments  are  the  more  readily  dropped,  and  seen  to  fall,  from  the  return- 
stream  out  of  the  bladder.  An  evacuator,  such  as  shall  completely 
remove  all  detritus,  is  the  only  instrument  peculiar  to  Bigelow's 
method  of  operation.  This  instrument,  a  sort  of  catheter,  may 
be  straight,  or  somewhat  curved  at  the  distal  end.  The  latter  shape 
passes,!  think,  more  easily  into  the  _ 

bladder,  and  also  evacuates  best. 
Various  sizes  may  be  required ; 
according  to  the  size  of  the  frag- 
ments, and  the  quantity  to  be 
evacuated.  A  graduated  series 
of  evacuators  allows  of  a  suit- 
able selection — up  to  25  and  31, 
catheter  scale  French ;  or  15  to 
20,  English  scale.  N"umber  15, 
English  (Fig.  999),  will  gene- 
rally suffice  for  complete  evacua- 
tion ;  and  it  is  preferable  to  pro- 
long the  crushing,  in  order  thus 
to  remove  a  finer  detritus,  through 
an  evaciiator  of  moderate  size, 
rather  than  to  forcibly  dilate  the 
urethra,  for  the  removal  of  larger  fragraents,  in  a  somewhat  shorter 
period  of  operation. 

The  following  general  directions,  according  to  my  experience,  are 
worthy  of  attention. 

1.  If  the  stone  be  of  unusually  large  size — as  previously  measured, 
or  of  7iard  consistence^ — as  denoted  by  the  clear  ring  elicited  on 
sounding  ;  then,  the  full-fenestrated  lithotrite  should  be  used,  to  slice 
and  break  the  stone  into  large  fragments,  and  these  primary  frag- 
ments should  be  reduced  to  smaller  fragments  or  detritus,  by  means 
of  the  non-fenestrated  or  crushing  lithotrite.  The  one  lithotrite 
could  not  finish  the  reduction ;  the  other  lithotrite  could  not  begin 
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tliis   process,   witlioiit  the  risk  of  impaction,   or  even  breaking  the  ■ 
instrument ;    but    Avill    effectually    reduce    tlie    fragments   to    such 
detritus  as  can  be  removed  bj  an  evacuator  of  moderate  size. 

2.  An  evacuator — 15  or  16 — having  been  introduced  into  the 
bladder,  the  aspirator,  filled  Tvith  water,  is  attached  (Fig.  1000).  In 
working  the  apparatus,  the  evacuator  should  be  kept  with  the  aperture 
in  the  end,  uppermost ;  the  aspirator  is  then  to  be  compressed  between 
the  thumb  and  fingers  of  the  right  hand,  the  evacuator  being  held  in 
position  by  the  left  hand ;  the  fragments  are  thus  driven  up  by  a  recoil- 
current  from  the  fundus  of  the  bladder  ;  on  relaxing  the  compression, 
the  return-current  produced  by  the  aspirator  will  bring  the  fragments 
down  towards  the  aperture  in  the  evacuator, — rather  than  drawing 
them  from  beneath.  These  movements  of  compressing  and  I'elaxing 
the  bulb  of  the  aspirator,  alternately,  are  repeated  until  all  the  frag- 
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ments  are  evacuated.      As    the    fragments    become    fewer,   a   slight 
dipping  of  the  evacuator  Avill  tend  to  increase  the  discharge. 

3.  The  impaction  of  a  fragment  within  the  aperture,  or  canal,  of 
the  evacuator  will  be  indicated  by  the  india-rubber  bulb  of  the 
aspirator  suddenly  ceasing  to  expand  with  the  return-current.  Then, 
a  more  forcible  and  jerking  compression  of  the  bulb  may  eject  the 
fragment  into  the  bladder,  and  thus  clear  the  evacuator.  Should  the 
channel  be  absolutely  blocked,  it  will  be  necessary  to  withdraw 
the  instrument,  and  clear  with  a  stylet. 

4.  In  the  course  of  operation  on  a  large  stone,  it  may  be  advan- 
tageous to  crush  and  evacuate,  alternately,  two  or  three  times ;  thus 
relieving  the  bladder  of  fragments  produced  by  a  first  crushing,  and 
making  more  room  for  working  the  lithotrite,  when  reintroduced. 

5.  Towards  the  completion  of  operation,  as  shown  by  the  dropping 
of  a  fragment  only  now  and  then,  into  the  receiver,  the  bulb  had 
better  be  worked  less  forciblj^,  with  short  compressive  jerks,  and  only 
partly  emptying  the  bulb  ;  so  that  the  little  remaining  detritus  in 
the  bladder,  not  being  dispersed  far  from  the  end  of  the  evacuator, 
will  the  more  i-eadily  be  caught  in  the  return-current. 

6.  To  detect  the  last  fragment,  hold  the  evacuator  lightly  between 
the  thumb  and  forefinger  of  the  left  hand,  and  watch  Avhether  any 
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slight  rap  against  the  instrument  can  be  felt  or  heard,  in  the  short 
return-current  of  the  aspirator  ;  or,  two  or  three  full  compressions  of 
the  bulb  may  wash  down  a  small  fragment,  and  produce  a  tinkling 
rap  on  the  evacuator,  which  could  not  have  been  detected  by  a  less 
forcible  return-current.  The  hollow  tube  of  the  evacnator  seems  to 
act  like  a  stethoscope  in  the  bladder ;  and,  I  fancy,  gives  more  correct 
intimation  of  what  is  going  on  in  that  cavity,  than  does  the  latter 
instrument  as  to  the  movements  of  internal  organs. 

7.  In  concluding  the  operation — when  not  a  single  particle  of 
stone  escapes  into  the  receiver,  nor  a  single  rap  against  the  evacuator 
can  be  produced  by  aspiration,  and  thus  the  detritus  is  apparently 
all  removed,  it  may  be  as  well  to  sound  the  bladder.  For  this  pur- 
pose, the  evacuator  itself  is  most  serviceable,  by  detaching  it  from 
the  aspirator.  Any  small  fragment,  thus  discovered,  can  then  at 
once  be  withdrawn,  by  reconnecting  the  aspirator.  Sometimes  this 
discovery  can  be  made  more  readily,  by  the  freer  movements  of  an 
ordinary  sound  in  the  bladder;  but  this  instrument  does  not  convey 
the  rap  or  click  of  a  fragment — at  least,  to  my  ear — so  clearly  as  the 
hollow  metallic  evacuator.  A  short,  flat-bladed  lithotrite  will  enable 
the  Surgeon  to  dispose  of  any  remaining  bit  of  stone  which  cannot 
be  at  once  aspirated. 

Lithotrity,  as  thus  performed,  may  require  no  after-treatment. 
There  being-  no  more  stone  left,  as  a  source  of  vesical  irritation,  and 
no  subsequent  introduction  of  instruments,  the  bladder  usually 
recovers  itself  speedily,  and  the  patient  is  well  in  a  week  or  ten  days. 
But  in  adverse  cases,  the  picture  may  be  reversed  ;  and  the  patient 
has  to  undergo  the  same  risks  which  are  entailed  by  the  operation 
when  performed  gradually,  at  several  sittings.  It  behoves  the 
Surgeon,  therefore,  to  be  watchful ;  for  he  may  have  to  encounter 
the  dangers  of  severe  rigors,  troublesome  hEemorrhage,  acute  or  chronic 
cystitis,  retention  of  urine,  and  pyelitis  or  nephritis.  Under  these 
circumstances,  the  treatment  will  be  the  same  as  after  the  old  method 
of  operation,  and  the  resources  of  experience  may  be  equally  tasked 
to  the  utmost. 

Lithotrity  in  Children  is  attended  with  certain  difficulties,  which,  as 
objections  to  this  mode  of  operation  at  an  early  period  of  life,  should 
not  be  overlooked.  The  small  size  of  the  urethra,  and  irritability  of 
the  bladder,  are  unfavourable  to  the  free  working  of  the  lithotrite  ; 
while  the  neck  of  the  bladder,  the  most  dependent  part  of  the  organ, 
being  very  dilatable,  and  unobstructed  b}'^  prostatic  development,  it 
allows  the  impaction  of  fragments,  even  of  some  size;  especially  when 
the  expulsive  efforts  are  aggravated  by  spasmodic  irritability  of  the 
bladder,  to  which  a  child  with  stone  is  almost  always  subject.  Anaes- 
thesia will  overcome  the  latter  source  of  difficulty  during*  lithotrity ; 
but  the  attacks  recur  afterwards.  Peritonitis  also,  which  rarely 
occurs  after  lithotrity  in  adults,  must  be  remembered  as  a  not  uncom- 
mon consequence  at  an  early  period  of  life.  Small  and  soft  stones  are 
m.ost  suitable  for  the  operation  ;  and  it  has  been  practised  occasionally, 
and  with  success,  by  Civiale,  Fergusson,  and  other  Surgeons,  both  in 
male  and  female  children.  But  the  great  success  of  lithotomy  in 
young  subjects  has  brought  that  operation  into  far  more  established 
repute. 

Results  of  Lithotrity,  and  as  compared  ivith  Lithotoviy. —JJnquestion- 
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ably  the  accumulating  results  of  expei-ience  in  lithotrity  lead  to  the 
conclusion  that  a  far  larg-er  proportion  of  cases  can  fairly  be  submitted 
to  this  method  of  treatment  than  was  formerly  supposed,  instead  of  to 
lithotomy.  Taking  the  average  mortality  of  lithotomy,  at  all  ages,  as 
1  in  7,  8,  or  9,  lithotrity  can  show  the  far  lower  death-rate  of  1  in  12, 
in  15,  or  in  25 — only  4  per  cent.  This  is  the  outcome  of  experience 
gathered  from  the  largest  collection  of  cases,  in  the  hands  of  the  most 
skilful  lithotritists.  When  first  practised  in  this  country,  the  results 
of  Sir  B.  Brodie's  115  cases  showed  a  mortality  of  somewhat  less  than 
1  in  12^ ;  whereas  the  mortality  of  lithotomy  is  about  1  in  7,  or  even 
as  high  as  1  in  4^.  Civiale's  cases  of  lithotrity  in  one  year — 1862 — 
amounted  to  45,  about  his  annual  average.  Of  these,  8  were  partially 
cured  ;  and  the  operation  was  successful  in  all  the  remaining  37 
but  1.  The  same  distinguished  lithotritist  states  that  his  total  mor- 
tality in  591  operations  was  14  deaths,  or  only  1  in  42"21.  But  this 
general  result  has  been  much  criticized.  Sir  H.  Thompson's  cases 
having  been  moi-e  clearly  recorded  {Mecl.-Cliir.  Trans.,  1870),  they 
affoi'd  trustworthy  evidence  of  the  relative  mortality.  Out  of  184  con- 
secutive cases  of  lithotrity  in  the  adult,  the  deaths,  reckoning  every 
kind  of  casualty  following  the  operation,  were  12 ;  but,  omitting 
5  cases  resulting  from  previous  disease  of  the  bladder  or  kidneys,  and 
thus  leaving  7  deaths  from  operation,  the  recoveries  amounted  to  96 
per  cent.,  or  the  mortality  is  reduced  to  only  4  per  cent.  Fi'ora  an 
analysis  of  the  total  number  of  500  cases  of  operation  for  stone  in  the 
bladder  of  the  adult  male, — as  including  the  entire  experience  of  the 
same  operator  up  to  January,  1877,  we  have  the  following  results  : — 
in  422  cases  of  lithotrity,  32  deaths,  or  1  in  13  ;  78  cases  of  litho- 
tomy, 29  deaths,  or  1  in  2f  cases ;  in  total  500  cases,  61  deaths,  or  1 
in  8^  cases.  (I&t'cZ.,  vol.  Ixi.)  The  mortality  of  122  cases  of  lithotrity 
in  the  hands  of  Mr.  Crichton  is  about  the  same  ;  being  only  8  deaths, 
or  less  than  1  in  15.  Sir  W.  Fergusson's  experience  compi-ises  271 
cases  of  stone,  of  which  number  217  were  in  adults  ;  110  were  sub- 
mitted to  lithotomy,  with  a  mortality  of  33  ;  whereas  of  109  treated 
by  lithotrity,  only  12  died.  Mr.  Charles  Hawkins  has  collected  the 
results  of  all  the  cases  of  stone  in  the  bladder  admitted  into  the 
London  Hospitals  (excepting  the  Hospital  for  Stoue),  in  the  years 
1862-63.  The  total  number  of  patients  was  177,  comprising  86 
children  and  91  adults  ;  of  the  whole  number  it  would  appear  that 
only  32  were  treated  by  lithotrity,  Avhile  139  underwent  lithotomy — 
the  remaining  6  cases  not  having  been  submitted  to  either  opei-ation. 
Considering  the  relative  mortality  of  the  two  operations — so  highly  in 
favour  of  lithotrity — the  small  proportion  of  cases  submitted  to  this 
operation  would  not  seem  judicious.  At  the  Royal  Free  Hospital,  it 
is  true,  the  seven  cases  of  stone  in  the  two  years  all  underwent  litho- 
tomy ;  but,  then,  they  were  all  cases  in  children. 

Selection  of  Operation — Lithotomy  or  Lithotrity. — Bearing  in 
mind  the  average  relative  mortality  of  these  two  operations,  it  should 
also  be  remembered  that  their  safety  varies  considei-ably  according  to 
the  conditions  which  should  regulate  the  Surgeon's  judgment  in  the 
selection  of  the  operation. 

The  conditions  in  question  have  reference  to  : — (1)  The  state  of  the 
urinary  organs,  and  of  the  bladder  and  kidneys  in  particular  ;  (2) 
the  general  health  of  the  patient,  and  as  connected  with  age;   (3)  the 
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nature    of   the   calculus — as    to    size,   densitj,   shape,   situation,   and 
number. 

When  the  bladder  is  healthj,  and  tlie  kidneys  free  from  disease, 
especially  with  regard  to  albuminous  urine;  the  general  health  not 
deteriorated,  and  the  stone  small  and  friable  ;  all  the  conditions  concur 
in  favour  of  lithotrity.  The  opposite  conditions  are,  of  course,  un- 
favourable in  a  greater  or  lesser  degree  ;  and  would  indicate,  propor- 
tionately, the  choice  of  lithotomy. 

(1.)  The  conditions  of  the  urhiary  organs  relate  to  the  bladder,  kid- 
neys, prostate,  and  urethra.  As  more  or  less  unfavourable  may  be 
mentioned — an  irritable  or  inflammatory  state  or  tendency  of  the 
bladder,  or  an  atonic  state,  or  an  hypertrophied  bladder  of  diminished 
capacity.  The  latter  state  is  not  unfrequently  associated  with  extreme 
irritability  of  the  bladder,  thus  further  conti-acting  its  cavity.  Chronic 
cystitis,  and  especially  of  a  pui'ulent  character,  is  a  more  unfavourable 
condition  for  operation  than  acute  cystitis  ;  which  is  also  comparatively 
rare.  But  the  significance  of  cystitis  in  relation  to  lithoti^ity  depends 
very  much,  upon  whether  the  former  be  the  cause  or  the  eifect  of  cal- 
culous formation.  Moreover,  a  stone  consequent  on  cystitis  is  usually 
phosphatic,  and  being  therefore  soft  and  friable,  it  yields  readily  to 
the  lithotrite.  An  atonic  state  of  the  bladder  tolerates  the  use  of 
instruments,  but  may  permit  the  retention  of  fragments.  Disease  of 
the  Mdneys  of  a  nephritic  or  degenerative  character,  attended  with 
morbid  states  of  the  urine,  is  specially  unfavourable.  Hence,  casts  of 
the  uriniferous  tubules  or  blood  in  the  urine,  and  the  appearance  of 
albumin  to  any  amount,  as  persistent  albuminuria,  contra-indicate 
the  performance  of  lithotrity.  Enlargement  of  the  prostate  is  in  itself 
only  a  mechanical  objection  to  the  operation  ;  the  stone  often  being 
lodged  in  a  depression  behind  the  enlarged  gland,  and  not  easily 
accessible  to  the  lithotrite.  Enlargement  of  the  middle  lobe  more 
especially  diminishes  the  capacity  of  the  bladder,  deepens  its  floor, 
and  tends  to  conceal  the  stone  in  a  cavity  behind  the  gland.  But  an 
enlarged  state  of  the  prostate  is  often  associated  with  more  or  less 
chronic  cystitis,  and  occurs  mostly  in  advanced  life.  Tumours  in  the 
bladder  may  offer  considerable  mechanical  difficulty  to  lithotrity  ;  bnt, 
according  to  Civiale's  experience,  the  operation  will  be  justifiable 
when  the  tumour  is  small,  not  very  sensitive,  nor  liable  to  bleed,  and 
the  stone  small  and  friable,  so  that  the  completion  of  lithotrity  is  not 
likely  to  be  prolonged  by  an  unusual  number  of  sittings.  Stricture 
of  the  urethra,  or  an  irritable  state  of  the  passage,  will  obstruct  the 
introduction  of  the  lithotrite  and  retard  the  discharge  of  detritus  ; 
and  even  if  cured,  might  be  attended  with  a  further  degree  of  chronic 
cystitis  than  would  be  advisable  for  lithotrity. 

(2.)  The  conditions  of  the  general  health  which  are  unfavourable 
for  lithotrity  cannot  be  clearly  defined  ;  they  comprise  chiefly  a  de- 
ranged state  of  the  digestive  organs,  with  loss  of  flesh  and  streno-th, 
nervous  depression,  and  recurring  febrile  attacks.  But  in  the  ISi 
cases  operated  on  by  Sir  H.  Thompson,  "  many  "  of  the  patients  were 
of  "  very  feeble  health  and  constitution."  Disease  of  a  vital  organ,  as 
of  the  heart,  which  might  endanger  life  by  operation,  and  which  per- 
haps must  prov^e  fatal  at  no  distant  period,  would  of  course  present 
circumstances  that  might  render  lithotrity,  or  any  serious  operation, 
unjustifiable. 
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Age  is  significant,  in  its  relation  to  the  accompanjing  state  of  the 
bladdei-  and  the  health  of  the  patient.  In  children,  the  diameter  of 
the  urethra  is  small;  the  antero-posterior  diameter  of  the  bladder  is 
short ;  the  organ  is  irritable,  and  its  neck  is  very  dilatable,  a  peculiarity 
which  favours  the  impaction  of  fragments  ;  while  the  indocility  of 
the  child  is  a  great  difhculty  in  performing  lithotrity,  especially  when 
repeated  sittings  are  necessary.  This  latter  difficulty  can  be  overcome 
by  chloroform  ;  but  the  undeveloped  condition  of  the  genito-urinary 
organs  before  the  age  of  puberty,  renders  the  operation  neither  an  easy 
nor  a  safe  one.  On  the  other  hand,  lithotomy  is  singularly  successful. 
Nevertheless,  if  lithotrity  diminishes  the  mortality  in  adults,  it  should, 
as  Mr.  Coulson  observes,  have  a  still  neater  influence  in  reducing-  the 
comparative  mortality  Avhen  applied  to  children — iuAvhom  the  urinary 
organs  are  in  a  healthy  condition — and  because  the  number  of  deaths 
ia  adults,  after  crushing  the  stone,  is  greatly  increased  by  the  state 
of  the  urinary  organs  at  that  period  of  life.  Sir  W.  Fergusson,  Mr. 
Curling,  and  other  Surgeons  have  performed  lithotrity  in  children, 
and  with  not  unfavourable  results.  In  advanced  periods  of  life  and  old 
a^e.  the  irritable  state  of  the  geuito-urinar}-  oi-gans  forbids  lithotrity. 
Exceptional  cases  of  successful  results  have  been  met  with  ;  Segalas 
having  lithotritized  fourteen  octogenarians,  without  losing  one  ;  and 
ninety-seven  septuagenarians,  with  the  loss  of  only  two.  Of  Sir  H. 
Thompson's  184  cases,  the  mean  age  was  no  less  than  sixty-one  years ; 
fortj'-six  were  seventy'-  years  and  upwards;  the  oldest  was  eighty-four 
years;  whereas  only  three  were  belosv  thirty  years,  and  the  youngest 
was  twenty-two  years  old.  Lithotomy,  on  the  other  hand,  is  also  very 
fatal  in  aged  persons,  although  very  successful  in  children. 

(3.)  The  calculus  itself  has  an  imjDortant  influence  with  relation  to 
lithotrity,  more  tban  to  lithotomy.  A  large  stone  is  unfavourable  for 
crushing,  owing  to  the  number  of  fragments  in  the  bladder  and  the 
continiied  dischai^ge  of  detritus  through  the  urethra,  and  the  necessity 
for  a  more  repeated  performance  of  the  operation.  The  bladder  should 
be  proportionately  healthy,  a  condition  not  often  co-existing  with  a 
large  stone.  It  is  generally  admitted  that  a  stone  about  the  size  of 
a  date  or  small  chestnut,  and  corresponding  to  somewhat  less  than  an 
ounce  in  weight,  is  always  suitable  for  lithotrity  ;  all  stones  of  an 
ounce  weight  and  upwards  being  reserved  for  lithotomy.  A  stone  of 
this  size  and  weight  maybe  easily  discovered  by  sounding.  Lithotrity 
has  never  proved  fatal,  when  the  stone  was  no  larger  than  a  small 
nut ;  but  the  rate  of  mortality  rises  with  the  increasing  size  of  the 
stone,  above  that  of  a  small  chestnut.  Bigelow's  method  of  rapid 
lithotrity  will  probably  lead  to  an.  extension  of  the  operation  to  stones 
of  larger  size, — without,  perhaps,  additional  risk  to  life,  or  evil  con- 
sequences. A  hard  stone  yields  sharp,  angular  fragments,  very  irri- 
tating to  the  bladder.  A  large  and  also  hard  stone  may  be  said  to 
contra-indicate  lithotrity.  But  a  soft  or  friable  stone,  even  of  large 
size,  is  not  an  unfavourable  kind  of  calculus.  Hence,  the  chemical 
nature  of  the  calculus  has  some  relation  to  lithotrity.  Certain  uric- 
acid  calculi  which  ring  when  struck  with  the  sound,  and  oxalate  of 
lime  or  mulberry  calculus,  are  not  readily  crushed;  whereas  phos- 
phatic  calculi  are  easily  broken  down.  Some  indication  as  to  the 
nature  of  the  stone  will  be  given  by  the  kind  of  deposit  in  the  urine, 
or  by  microscopic  examination.      The  difi'erent  consistence  of  the  two 
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latter  kinds  of  calculi,  in  their  relation  to  lithotrity,  is,  however,  a 
consideration  more  than  counterbalanced  by  the  state  of  the  urinary 
organs  ;  in  the  oxalic-acid  diathesis,  these  org-ans  being  comparatively 
healthy  ;  in  regard  to  phosphatic  calculi,  equally  unhealthy. 

The  remaining  peculiarities  connected  with  stone  in  the  bladder 
present  mechanical  difficulties  chiefly,  as  relating  to  the  selection  of  the 
operation — lithotrity  or  lithotomy.  Thus,  the  irregular  shape  of  a 
stone  offers  a  difficulty  in  seizing  it  with  the  lithotrite.  But  similar 
difficulty  is  experienced  in  seizing  with  the  lithotomy-forceps,  and 
there  is  the  additional  difficulty  of  extraction.  The  situation  of  a  stone 
may  render  it  inaccessible  ;  as  when  lodged  in  a  pit  behind  an  enlarged 
prostate,  above  the  pubes,  or  encysted  anywhere  in  the  walls  of  the 
bladder.  It  may  then  be  almost  equally  hard  to  get  at  in  either  opera- 
tion. A  single  stone  is  more  suited  than  several  calculi  to  the  per- 
formance of  lithotrity  and  of  lithotomy  also.  But  the  time  necessary 
for  the  operative  procedure  of  crushing  must  be  taken  into  account. 
The  presence  of  several  calculi  is  not  unfavoui^able  for  the  operation 
of  lithotrity,  provided  only  they  be  small  and  soft.  Civiale  operated 
with  success  in  a  case  where  the  bladder  contained  forty  calculi.  The 
quantity  of  debris  may,  however,  be  more  than  equivalent  to  that  of 
a  very  large  calculus, — an  important  consideration. 

The  chemical  composition  of  calculi  submitted  to  lithotrity  has 
varied ;  all  kinds  of  calculi  having  been  crushed,  but  perhaps  chiefly 
those  of  uric  acid  and  the  urates.  Thus,  of  Sir  H.  Thompson's  cases, 
122  were  uric  acid  and  the  urates  ;  sixteen  were  mixed;  forty  phos- 
phatic ;  four  oxalate  of  lime  ;  one  pure  phosphate  of  lime  ;  and  one 
cystic  oxide. 

Besides  the  conditions — as  relating*  to  the  urinary  organs,  and  the 
general  health  of  the  patient,  with  perhaps  the  nature  of  the  calculus 
— which  are  unfavourable  for  lithotrity,  the  conscientious  Surgeon 
will  do  well  to  take  into  consideration  also  his  own  titness,  as  the 
operator. 

In  skilful  hands,  and  with  large  experience  of  the  operation, 
lithotrity  may  be  safer  than  lithotomy — equally  well  performed.  But 
the  vast  majority  of  Practitioners,  having  only  a  limited  experience 
of  stone  in  the  bladder,  must  still  continue  to  practise  the  latter 
operation.  As  an  excellent  lithotoraist  in  the  Provinces  remarked  to 
ra.e,  "a  lithotritist  should  always  have  his  hand  in  work."  In  short, 
a  good  lithotomy  is  better  for  the  patient  than  an  indifferent  lithotrity 
— wherein  the  operation  is  unnecessarily  prolonged,  or  incompleted. 

Then  again,  the  detection  of  a  small  stone  implies  a  practised 
hand  in  sounding  ;  and  thus  an  operation  may  not  be  performed,  until 
the  stone  having  grown  to  some  size,  its  removal  from  the  bladder 
would  then  be  accomplished,  by  the  same  operator,  better  by  cutting 
than  by  a  crushing  operation,  and  which  involves  the  finding  of  the 
last  fragment. 

These  considerations  affecting  the  practice  of  lithotomy  and  litho- 
trity, in  the  hands  of  most  Surgeons,  render  it  doubtful,  whether  the 
latter  will,  or  should,  ever  entirely  supersede  the  former  operation; 
although  I  see  that  Sir  H.  Thompson,  in  the  last  edition  of  his 
"  Lectures,"  expresses  a  confident  opinion,  that  in  the  course  of  time, 
lithotrity  will  come  to  be  the  exclusive  practice. 

The  fitness  of  the  operator  must  have  something  to  do  with  the 


926  SPECIA.L    PATHOLOGY    AND    SURGERY. 

very  different  moi'tality  of  the  operation  in  the  hands  of  even  pro- 
fessed lithotritists  ;  allowing  foi'  a  more  or  less  judicious  selection  of 
cases.  Taking  the  conditions  respecting  the  fitness  of  the  operation 
into  account,  as  much  atlecting  the  resultant  mortalitv,  it  wonld  not  be 
fair  to  compare  the  practice  of  lithotritists  in  less  than  a  large  series 
of  cases, — say,  100  cases,  in  the  hands  of  each  operator.  The  rela- 
tive mortalitv  will  be  seen  to  range  from  1  in  17  to  as  high  as  1  in  5. 
Thus  .— 

Cases.  Deaths. 

Sir  H.  Thompson 291      17      =  1  in  1711 

Dr.  Keith      122     8      =  1  in  lo-25 

Mr.  Crichton  122      8      =  ]  in  l.j-25 

SirB.  Brodie  115     9      =  1  in  12-77 

Lerov  116     11      =  1  in  IQ-oo 

Sir  W.  Fergusson 109      12      =  1  in    908 

Dr.  Ivanchick  lUO      13      =  1  in     7-69 

Porta  ..=  13:3      24      =  1  in    5-54 

In  concluding  our  comparative  estimate  of  lithotomy  and  litho- 
trity.  we  must  consider,  not  only  the  unfavourable  conditions  for  the 
crashing  operation,  which  can  be  foreseen  by  examination  of  the 
patient,  and  also  the  aptitude  of  the  opei'ator,  according  to  his  skill 
and  experience,  for  performinsr  this  operation  with  even  greater  risk 
than  lithotomy,  under  these  cii'cumstances.  or  of  giving  the  patient 
the  benefit  of  even  the  greater  safety  from  lithotrity.  in  favourable 
cases  :  but,  it  occasionally  happens  that  the  unfavourable  natui'e  of  a 
case  is  discovered  only  after  attempting  lithotrity — thereby  neces- 
sitating the  subsequent  recourse  to  lithotomy — -with  the  additional 
risk  entailed  by  this  ujiforeseen  procedure :  and  lastly,  the  rela- 
tive liability  to  the  recurrence  of  stone,  and  thence  an  abortive 
operation,  mast  be  i-eckoned  as  a  most  important  factor  in  deter- 
mining the  comparative  merits  of  the  two  methods  of  operation  for 
removing  stone  fi'om  the  bladder.  But  this  brings  ns  back  again  to 
the  dexterity  of  the  opei-ator  in  finding  the  last  fragment. 

LifJiotomy  after  Lithotrity. — The  propriety  of  submitting  a  patient 
to  the  double  risk  of  two  operations,  either  of  which  may  be  of  serious 
consequence,  and  which  are  performed  almost  in  succession,  can  be 
sanctioned  only  by  two  orders  of  facts  :  that  the  one  operation — litho- 
trity— has  given  rise  to  symptoms  which  render  it  apparently  im- 
possible to  complete  this  procedure,  even  by  repeated  sittings,  without 
perilling  the  patient's  life  :  and  that  the  other  operation — lithotomy — 
offers,  therefore,  the  only  means  of  relief,  and  with  less  comparative 
danger.  The  unfavoui-able  svmptoms  after  lithotrity  may  relate  to  the 
state  of  the  bladder,  excessive  irritability  or  contraction  forbidding 
the  use  of  the  lithotrite,  especially  if.  in  addition,  the  stone  be  of 
large  size  and  hard  consistence  ;  or  that  with  constitutional  symptoms 
of  a  dangerous  character,  the  use  of  the  lithoti-ite  might  provoke  some 
pre-existing  organic  disease,  of  the  kidney  in  particular.  Under  either 
circumstances,  lithotrity  should  not  be  repeated,  and  recourse  may  be 
had  to  lithotomy  with  advantage  ;  the  median  operation  being  often 
eligible,  in  such  cases,  for  the  removal  of  frasrments. 

The  results  of  lithotomy  as  a  resource  after  lithotrity  have,  on  the 
whole,  been  encoui-aging.      Of  twentv-eieht  cases  bv  Civiale.  nineteen 
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recovered,  and  nine  died.  Souberbielle  thus  operated  in  twelve  cases, 
■with  ten  recoveries  ;  the  remaining  two  deaths  showing  a  raortalitv  of 
one  in  six,  or  a  not  higher  proportion  than  the  average  death-rate  of 
certain  series  of  lithotomy  cases  without  previous  lithotrity. 

Lithotriptic  Lithotomy— ^so  designated,  by  Malgaigne — is  the  com- 
bined operation  of  lithotrity  ivifJi  lithotomy, — whether  the  lateral  or 
the  median  operation.  In  conjunction  with  a  median  incision,  for 
entering  the  bladder,  lithotrity  is  known  as  "  perineal  lithoti-ity  ;  " 
but  this  procedure  as  thus  named  and.  described  by  Dolbeau,  is  not 
the  combination  of  the  median  operation  with  crushing.  The  external 
incision  is  made  as  for  the  former  operation,  in  the  middle  line  ;  then, 
the  membranous  urethra  only  is  opened,  and  the  prostatic  urethra  Tvith 
the  vesicarneck  is  gradually  dilated  by  means  of  a  six-bladed  dilator, 
and  a  crushing*  forceps  introduced  into  the  bladder  to  break  up  the  stone. 

I  know  of  no  circumstances  where  perineal  lithotrity  can  be  justi- 
fiably substituted  for  ordinary  urethral  lithotrity — joerformed  without 
the  superaddition  of  a  cutting  operation — in  the  first  instance ;  and 
lithotrity,  as  combined  with  lithotomy,  can  only  be  necessary  where 
the  stone  is  too  large  for  removal,  in  the  lateral  operation,  by  bilateral 
prostatic  incision,  not  to  bruise  the  neck  of  the  bladder  in  extraction. 
Then  only  would  it  be  necessary  to  crush  the  stone  in  that  operation, 
and  subject  the  bladder  to  the  additional  irritation  of  this  procedure, 
as  well  as  from  the  possible  retention  of  some  fragment  left  after 
washing  out  the  bladder.  IsTor  have  the  results  of  perineal  lithotrity 
hitherto  been  encouraging  ;  the  mortality  of  one  in  six  cases  being 
about  double  that  of  urethral  lithotrity,  and  quite  equal  to  that  of 
lateral  lithotomy, — without  having  the  advantage  of  the  free  incision 
for  the  removal  and  subsequent  escape  of  fragments. 

Recurrence  of  Stone. — After  lithotrity,  the  return  of  calculus  in 
the  bladder  is  about  five  times  more  frequent  than  after  lithotomy. 
This  far  greater  liability  to  a  retui'n  of  stone  is  owing  to  the  difficulty 
of  discovering  the  last  fragment,  or  of  insuring  its  evacuation,  even 
by  Bigelow's  method.  As  resulting  from  con.stitutional  predisposition 
to  stone-formation,  recurrence  must  happen  as  frequently  after  litho- 
tomy or  lithotrity.  In  Civiale's  practice,  this  happened  about  once 
in  every  ten  cases.  Of  thirty-six  patients  on  whom  he  performed 
lithotrity  in  1860,  ten  had  been  previously  operated  on,  and  stone  had 
returned.  But  of  Sir  H.  Thompson's  184  cases,  a  second  operation  for 
recurrence  was  performed  in  only  thirteen  cases.  In  no  instance, 
however,  was  an  operation  of  lithotrity  completed  by  lithotomy. 

On  the  other  hand,  after  lithotomy,  as  performed  by  many  different 
operators, — in  the  Hospitals  of  I^orfolk  and  Norwich,  Luneville,  and 
Charite,  the  Hospital  of  Incurables  at  ISTaples,  and  the  Saharimpore 
Dispensary,  India, — giving  a  joint  collection  of  3800  cases,  there  were 
only  62  instances  of  subsequent  stone-formation,  or  but  1  in  everv  61 
cases. 

Recurrence  must  arise  from  some  fragment  having  remained  in  the 
bladder,  which  formed  the  nucleus  of  another  calculus.  Hence  the 
practical  importance  of  carefully  searching  the  bladder  at  the  last ; 
the  final  exploration  or  sounding,  to  which  I  have  already  alluded.  If 
a  small  fragment  could  escape  detection  in  such  practised  hands  as 
Civiale's,  less-experienced  lithotritists  should  be  far  more  guarded  in 
completing  a  case. 
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In-itability  of  the  bladder,  remaining  for  a  long  time,  is  a  not  un- 
common sequel  of  litliotrity,  itself  successful.  This  never  occurs  after 
lithotomy ;  the  bladder  having  been  relieved  of  the  stone,  as  the 
source  of  irritation,  recovers  its  tone  completely. 

Treatment. — Whether  after  lithotrity  or  lithotomy,  a  secondary 
calculus  must  be  removed.  Which  kind  of  operation  shoud  be  repeated 
— crushing  or  extraction — must  be  determined  by  the  conditions 
alreadv  mentioned  with  regard  to  the  selection  of  these  operative  pro- 
cedures. As  soon  as  symptoms  of  recurrence  appear,  careful  sounding 
mav  detect  the  stone,  while  of  small  size  ;  and  then  it  can  be  readily 
removed  by  lithotrity.  Secondary  lithotomy  may  be  performed  through 
the  track  of  the  former  wound,  care  being  taken  to  avoid  the  rectum, 
which  is  somewhat  drawn  up  and  adherent  to  the  membranous 
urethra  and  prostate  ;  but  the  perinteum  may  present  no  condensation 
of  the  textures,  such  as  would  render  the  operation  more  difficult, 
either  in  making  the  incisions  or  extracting  the  stone.  In  a  case 
operated  on  by  J\lr.  Spence,  after  an  interval  of  fifteen  years  from  the 
first  operation  by  another  Surgeon,  the  patient  was  then  almost  sixty 
years  of  age,  and  had  apparently  a  very  deep  peringeum  ;  yet  the  left 
side  had  become  more  shallow,  the  textures  being  atrophied,  and  the 
prostate  yielded  readily  to  incision  and  dilatation  with  the  finger — 
unlike  the  rigidity  met  with  in  age.  so  that  the  whole  operation  was 
easier  of  execution  than  usual.  Other  Surgeons,  as  Dupxiytren  and 
Mott,  have  cut  patients  twice.  Even  a  third  operation  has  been  per- 
formed on  the  same  patient,  and  with  success  ;  Sir  A.  Cooper  having 
had  a  case  of  this  kind.  Right  lateral  lithotomy  may  be  resorted  to, 
as  Listen  suggested,  provided  the  Surgeon  be  ambidextrous.  The 
median  operation  also  is  generally  an  available  resource  in  these  cases, 
the  stone  probably  being  of  small  size. 

Prostatic,  and  Urethkal,  Calculi  are  more  conveniently  noticed 
in  connection  with  Diseases  of  the  Prostate  Gland,  and  of  the  Urethra. 

Calculus  in  the  Female. — Stone  in  the  bladder  is  not  of  common 
occurrence  in  women,  though  not  very  rare.  In  146  cases  of  stone 
operated  on  at  St.  Thomas's  Hospital,  during  a  period  of  twenty-three 
years,  South  states  that  144  were  males,  and  only  2  females,  giving 
a  proportion  of  1  female  to  72  males.'  This  is  greatly  below  the  average. 
Crosse,  at  the  Norwich  Hospital,  found  the  proportion  to  be  1  female 
to  19  males.  In  France  the  average  was  higher — 1  to  22.  But  in 
Italy,  Civiale  finds  the  average  to  be  1  to  18  ;  which  may  probably  be 
taken  to  represent  the  general  average.  Coulson  puts  the  proportion, 
among  those  who  are  submitted  to  operation,  at  about  1  female  to  20 
males.  The  probability  is  that  stone  forms  more  frequently  than  it  is 
found,  in  the  female  bladder.  This  seems  owing  to  the  peculiar  ana- 
tomical conditions  of  the  urethra,  which  facilitate  the  escape  of  a  small 
calculus.  The  urethra  is  short,  almost  straight,  of  large  size,  and 
readily  dilatable,  without  any  natural  contractions  in  the  canal  ;  and 
there  is  no  prostate  gland  at  the  neck  of  the  bladder.  Thence,  a  stone 
may  form  in  the  bladder,  but  more  easily  escape  through  the  urethra. 

Symptoms. — In  addition  to  the  usual  symptoms  of  stone  in  the 
male  bladder,  and  the  sure  sign  afforded  by  sounding,  two  special  symp- 
toms occur  in  the  female.  These  are,  bearing-down  pains  and  pains 
along  the  urethra,  and  incontinence  of  urine.— a  tendency  to  constant 
dribbling  or    wetting.      Irritability  of  the   bladder,  from  any   of  its 
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Fig.  1001. 


Tarioas  causes,  or  a  vascular  urethral  tumour,  maj  give  rise  to  similar 
symptoms  ;  but  sounding  will  determ.irLe  the  diagnosis. 

The  consequences  of  persistent  calculus  in  the  female  are  sometimes 
remarkable  ;  it  m.aj  be  discharged  through  the  vagina,  bj  an  ulcera- 
tive communication  through  the  bladder  and  the  vagina,  forming  a 
vesico-vag'inal  fistula  ;  or  the  stone  may  impede  the  descent  of  the 
foetal  head  in  birth,  as  a  rare  cause  of  difficult  parturition.  I  once 
saw  an  instance  of  this  kind  in  the  Royal  Free  Hospital ;  a  woman  died 
after  child-birth,  and  a  stone  was  found  in  the  bladder,  the  size  oE  a 
hen's  egg,  consisting  of  phosphate  incrusted  with  carbonate  of  lime. 

Treatment. — -The  various  operative  procedures  for  removing-  calculi 
from  the  female  bladder,  are  of  four  kinds  : — -(1)  Dilatation  of  the 
urethra ;  (2)  Dilatation,  with  partial  slitting  up,  of  the  urethra ;  (3) 
Lithotrity  ;    (4)   Lithotomy,  practised  in  four  different  ways. 

Dilatation  of  the  urethra  niay  be  accomplished  rapidly  or  sloioly  ;  the 
former  method  was  recommended  by  Sir  A.  Cooper  when  the  stone  is 
small,  and  that  dilatation  should  be  accomplished  in  a  few  minutes, — 
the  method  proposed  by  Tolet ;  but  that  when  the  stone  is  large,  it  will 
be  better  to  dilate  slowly  and  gradually  from  day  to  day,  until  the 
requisite  extension  is  accomplished, — the  method  suggested  by  Douglas. 
Rapid  dilatation  is  not  much  more  painful  than  the  slower  procedure  ; 
but,  according  to  Dupuytren's  experience,  and  at  variance  with  that 
of  Mr.  Coulson,  it  is  much  more  likely  to  be 
followed  by  incontinence  of  urine.  Dilatation 
can  be  effected  by  various  means ;  solid  or 
flexible  bougies,  gum-elastic  catheters,  pre- 
pared sponge,  or  other  tents;  or  by  the  cautious 
application  of  Matthews'  female  urethra- 
dilator — a  three-bladed  instrument,  worked 
by  a  screw  at  the  handle  (Fig.  1001) — the 
speculum,  or  blunt  gorget.  After  sufficient 
extension,  a  pair  of  forceps  is  introduced  and 
the  stone  extracted-.  Stones  of  considerable 
size  and  weight  have  been  thus  removed  from 
the  female  bladder ;  notably,  in  a  case  by 
Coulson,  the  calculus  weighing  four  ounces, 
and  without  any  incontinence  having  resulted. 
In  one  case  I  succeeded  with  forceps  alone 
in  extracting  an  oxalate  of  lime  calculus,  the 
size  of  an  almond,  which  was  impacted  in  the 
urethra  of  a  young  woman.  The  stone  had 
been    lodged  there    for  some  time,   causing 

partial  retention  of  urine  ;  and  when  removed,  its  exposed  surface  was 
obviously  "  water- worn  "  by  constant  attrition  of  the  stream  of  urine 
in  micturition. 

The  results  of  urethral  dilatation  will  enable  the  operator  to  more 
accurately  estimate  the  relative  merits  of  the  rapid  and  the  slow 
methods  of  this  procedure  ;  and  the  balance  of  evidence  would  appear 
to  be  nob  unfavourable  to  the  former  method.  Thus,  we  find  that  in 
twenty-eight  cases  which  Mr.  Bryant  collected  from  the  records  of 
Guy's  Hospital,  four  only  were  followed  by  any  incontinence  of  urine, 
but  they  were  cases  of  slow  dilatation ;  whereas  the  remaining  o-reat 
majority  of  twenty-four,  without  any  resulting  incontinence,  had  been 
VOL.  n.  3  o 
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submitted  to  rapid  dilatation.  (^Med.-Chir.  Trans.,  vol,  xlvii.)  Oa 
one  occasion,  I  dilated  the  urethra  in  five  minutes,  with  the  tbree- 
pi>ong-ed  instrument,  sufficiently  to  pass  my  forefinger  up  the  canal, 
in  order  to  explore  the  extent  of  a  urethral  epithelioma.  No  incon- 
tinence followed  this  procedure,  beyond  slight  temporary  dribbling  of 
urine  on  the  third  day.  Slow  or  gradual  dilatation — in  from  twenty- 
four  to  forty-eight  hours — has,  however,  yielded  very  safe  results  in 
the  hands  of  Professor  Humphry,  and  when  some  of  the  stones  were 
of  large  size.  I  suspect  that  the  latter  fact,  as  relating  to  the  extent 
of  the  dilatation  requisite,  according  to  the  size  of  the  stone,  would 
reconcile  some  of  the  apparent  differences  of  result  attributed  to  the 
rapidity  or  slowness  with  which  the  dilatation  was  conducted. 

Dilatation,  vi^ith  partial  slitting  up  of  the  urethra,  is  applicable  when 
the  former  method  has  been  carried  to  the  fai-thest  extent  consistent 
with  safety,  and  yet  the  stone  is  too  large  for  extraction  without  thus 
dividing  the  urethra.  This  method  is  described  by  Ambrose  Pare, 
who  saw  the  elder  CoUot  perform  the  opei-ation,  but  it  was  probably 
originated  by  Dubois.  A  grooved  stalf  was  introduced  into  the 
iirethra,  and  on  it  a  small  incision  was  made  vertically  tiptvard.  Sir  B. 
Brodie  revived  this  operation,  and  divided  the  ui-ethra  directly  upAvards 
under  the  symj)hysis  pubis.  Dilatation  was  then  made  with  Weiss's 
instruments,  to  a  sufficient  extent  for  the  introduction  of  the  forceps 
and  extraction  of  the  stone,  downwards  and  outwards.  The  objection 
to  the  upward  incision  is  that  it  necessitates  extraction  of  the  stone 
where  the  space  is  most  restricted.  Simon,  of  Heidelberg,  practises 
rapid  dilatation  by  means  of  a  series  of  india-rubber  plugs  ;  and  which 
being  hollow,  by  the  removal  of  a  central  portion,  can  be  used  also  as 
specula  or  endoscopes,  for  inspecting  the  bladder,  under  other  circum- 
stan.  Before  introducing  these  graduated  dilators,  the  external  orifice 
of  the  urethra  is  slightly  divided  by  two  lateral  incisions,  and  a  median 
incision  downwards,  just  into  the  urethro- vaginal  septum. 

The  direction  of  the  incision  has  been  varied  by  Surgeons  :  some 
cutting  directly  downwards — as  recommended  by  Chelius ;  some  ob- 
liquely downwards — as  Le  Dran  pi'oposed  ;  and  others  sideways. 

Double  incision  of  the  urethra,  combined  with  dilatation,  was  pro- 
posed by  Dionis  ;  the  urethral  orifice  being  divided  horizontally  on 
both  sides.  In  these  operative  procedures  by  urethral  incision,  the 
vagina  is  necessarily  involved,  when  the  incision  is  downwards,  or  even 
obliqiie.  The  probability  of  incontinence  of  urine  resulting  from 
urethral  incision,  rather  than  from  dilatation  alone,  seems  doubtful ; 
Surgeons  of  great  experience  holding  directly  opposite  opinions  on  this 
important  issue.  But  after  double  incision  in  Dionis's  cases,  incon- 
tinence followed  in  three  out  of  every  four  patients  thus  operated  on. 
To  obviate  this  result,  Mr.  Hey,  of  Leeds,  passed  a  linen  tent  into  the 
vagina,  to  keep  the  cut  edges  of  the  urethra  together  ;  and  in  a  case 
of  single  incision,  primary  union  occurred.  But  why  not  unite  by 
fine  catgut  siiture  ? 

Litliotrity  is  preferable  to  either  of  the  above  methods — urethral 
dilatation,  or  with  incision  combined — when  the  stone  is  of  large  size. 
This  operation  is  far  more  easily  performed  in  the  female  than  in  the 
male ;  and  it  is  frequently  more  successful  in  its  results  ;  both  these 
advantages  having  reference  to  the  peculiar  anatomical  conditions  of 
the  ui-ethral  passage,  already  mentioned ;  coupled  with  the  less  depen- 
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dent  fundus  of  the  bladder,  owing  to  the  absence  of  a  pi-ostate  gland 
at  the  neck.  But  a  double  depression  tnay  be  found,  as  Civiale  observes, 
in  the  posterior  and  inferior  wall  of  the  bladder, — an  anterior  and  a 
posterior  receptacle,  formed  by  the  projection  of  the  neck  of  the  uterus  ; 
and  in  either  cayity  search  must  then  be  made  for  the  calculus  or 
fragments.  In  old  women  a  depression  exists  behind  the  internal 
opening  of  the  urethra,  wherein  some  difficulty  may  be  experienced  in 
using  the  lithotrite.  Parturition  sometimes  leaves  a  tendency  to  joro- 
lapsus  of  the  anterior  wall  of  the  vagina,  carrying  with  it  the  base  of 
the  bladder;  and  the  organ  is  further  subject  to  displacement  and 
alteration  of  its  cavity  by  uterine  malpositions  and  enlargement. 
After-treatment  in  the  female  is,  however,  less  liable  to  be  attended 
with  any  difficulty  by  the  retention  of  fragments  in  the  bladder,  or 
from  impaction  in  the  urethra  ;  detritus  and  fragments  of  some  size 
are  readily  discharged  through  the  large  and  easily  dilated  urethra, 
facilitated  also  by  the  shorter  and  straighter  course  of  the  passage. 
But  spasmodic  contraction  of  the  bladder  is  perhaps  more  often  en- 
countered than  in  the  male,  relatively  to  the  number  of  cases  sub- 
mitted to  operation. 

Lithotomy  is  also  more  readily  performed  than  in  the  male,  and  it 
may  be  done  in  either  oi  four  ways. 

The  patient  is  placed  under  chloroform,  and  tied  up  in  the  position 
as  for  the  operation  in  males  ;  and  a  grooved  staff  is  introduced  into 
the  urethra,  which  is  hooked  up  perpendicularly  under  the  symphysis 
pubis.  A  common  bistoury,  lithotomy-forceps,  and  scoop  are  the  only 
other  instruments  required. 

(1.)  Urethral  lithotomy  is  nothing  more  than  incision  of  the  urethra, 
carried  up  the  passage,  so  as  to  divide  also  the  neck  of  the  bladder. 
Dilatation  is  then  made  sufficiently  to  allow  of  the  completion  of  the 
operation  by  extraction.  A  straight  staff  having  been  introduced 
into  the  bladder,  its  groove  is  directed  downwards  and  outwards 
towards  the  ramus  of  the  ischium,  and  the  urethra  divided  obliquely 
downwards  with  a  probe-pointed  bistouiy.  This  incision  often  inter- 
sects a  small  portion  of  the  anterior  wall  of  the  vagina.  Chelius 
recommends  a  vertical  incision  dii'ectly  downwards,  thus  dividino-  also 
the  corresponding  wall  of  the  vagina.  A  bilateral  section  of  the 
urethra  has  also  been  performed.  Listen  notched  the  neck  of  the 
bladder  on  both  sides  towards  each  ramus  of  the  pubes,  and  then 
dilated  for  a  few  minutes  until  -the  finger  could  pass  into  its  cavity. 

The  lateral  operation,  similar  to  that  in  the  male,  and  practised 
originally  by  Erere  Jaques,  was  revived  by  Dr.  Buchanan,  of  Glaso-ow. 
A  grooved  staff,  curved  or  straight,  having  been  passed  into  the 
bladder,  an  incision  is  made  on  the  inner  side  of  the  left  nympha,  from 
a  point  about  half  an  inch  above  the  urinary  meatus,  and  carried 
downwards  and  outwards,  parallel  with  the  rami  of  the  pubis  and 
ischium.  By  touches  with  the  knife  between  the  rami  and  vao-ina, 
which  is  drawn  inwards  and  protected  by  the  left  forefinger,  the  staff 
is  reached  just  in  front  of  the  neck  of  the  bladder;  then,  lodo-ino-  the 
point  of  the  knife  in  the  groove,  a  sl'ght  urethral  incision  is  made, 
inclining  the  blade  downwards  and  outwards,  and  dividing  the  neck  of 
the  bladder.  The  opening  can  be  enlarged  with  the  finger  sufficiently 
to  introduce  the  forceps  and  extract  the  stone. 

This  operation  has  yielded  successful  results;  the  wound  healing 
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I'apicllj,  and  the  patient  having  the  power  to  retain  her  urine.  Lateral 
lithotomy  seems  to  be  specially  suitable  in  female  children. 

(2.)  Direct  litbotou'iy  might  be  performed,  as  sng-g-ested  by  Celsus. 
This  method  of  "  cutting  on  the  gi'ipe,"  in  women,  consists  in  passing 
the  fingers  into  the  vagina,  in  order  to  press  the  stone  forwards 
against  the  neck  of  the  bladder,  and  then  making  a  transverse  incision 
directly  on  the  stone  between  the  uretlii'a  and  symphysis  pubis.  Lis- 
franc  endeavoured  to  revive  this  method  in  1823  ;  but  it  has  justly 
fallen  into  disuse. 

(3.)  Vagino-Tesical  lithotomy  consists  simply  in  making  an  incision 
through  the  vagina  into  the  bladder,  and  thence  extracting  the  calculus. 
A  curved  staff  is  used  so  that  its  convexity  shall  appear  in  the  anterior 
■wall  of  the  vagina,  while  the  posterior  wall  is  depressed  with  a  blunt 
gorget  or  a  duck-billed  speculum.  In  this  method  of  operation  the 
urethra  is  avoided,  and  afterwards  a  female  catheter  is  introduced 
through  this  passage  into  the  bladder,  and  the  edges  of  the  vaginal 
incision  are  brought  together  by  sutui'e,  as  originally  suggested  by 
M.  Coste,  and  first  practised  by  Dr.  Marion  Sims.  Immediate  closure 
of  the  incision  was  first  adopted  in  this  country  by  Mr.  J.  R.  Lane. 
Vagino-vesical  lithotomy  is  suitable  for  the  extraction  of  large  calculi, 
and  in  adults.  Vidal  has  thus  operated  in  thirty  cases  Avithout  any 
death,  and  Yelpeau  also  testifies  to  the  freedom  from  danger.  There 
is  genei'ally  no  haemorrhage,  nor  subsequent  peritonitis ;  bat  vesico- 
vaginal fistula  is  a  common  result,  unless  the  precaution  be  taken  of 
closing  the  incision  at  the  time  of  operation. 

Incontinence  of  urine  is  apt  to  follow  all  these  operations  of  litho- 
tomy, although  the  last-named  method  is  least  liable  to  this  result. 

(4.)  Supra-pitbic  lithotomy  has  been  recommended  in  the  female, 
as  an  occasional  resource ;  Avhen  the  stone  is  of  very  large  size,  or 
the  pubic  arch  contracted,  as  fi'om  rickety  deformity,  or  perhaps  both 
these  complications  are  associated. 

During  Pregnancy,  the  treatment  of  stone  in  the  bladder  presents 
a  complication,  both  with  reference  to  parturition,  and  the  removal  of 
the  stone  by  operation. 

As  a  pi'obable  occasion  of  diflSLculty  in  labour,  the  stone  should  be 
removed  from  the  bladder,  at  the  earliest  period  ;  and  lithotrity  will 
be  preferable  to  any  method  of  lithotomy,  which  may  indeed  be  im- 
practicable, owing  to  the  altered  relations  of  the  parts,  as  the  gravid 
uterus  progressively  enlarges.  Either  the  urethral,  or  the  vagino- 
vesical operation,  will  be  the  readiest  method  of  gaining  access  to  the 
bladder;  rather  than  attempting  to  reach  the  bladder  by  the  lateral 
operation. 

When  a  calculus  is  discovered  only  during  parturition,  and  it  is  of 
sufficient  size  to  obstruct  the  passage  of  the  child's  head,  the  stone 
should  be  pushed  back  into  the  bladder,  so  as  to  lie  above  the  brim 
of  the  pelvis,  at  the  pubes.  For  this  purpose,  the  Ui'ethra  may  be 
dilated  sufficiently  to  admit  the  forefinger  into  the  bladder.  Failing 
thus  to  overcome  the  difficulty,  recourse  may  be  had  to  lithotomy  by 
urethral  incision,  or  by  the  vagino-vesical  operation,  for  the  removal 
of  a  large  calculus.  Under  the  circumstances,  time  will  not  allow  of 
lithotrity. 

Hugenberger  has  collected  twenty-three  cases  of  stone  in  the 
bladder  during  pregnancy ;   from    which  it   appears  that   calculi   of 
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various  sizes,  and  at.  different  periods  of  pregnancj,  liave  been  sub- 
mitted to  operation  ;  but  although  the  stone  has  been  removed  success- 
fully, death  has  not  unfrequentlj  occurred  in  consequence.  This  risk, 
however,  is  less  serious  than  having  to  encounter  the  greater  diflBcultj 
of  dealing  with  a  calculus  during  labour ;  and  if  craniotomy  be  re- 
sorted to  in  order  to  deliver  the  child,  the  danger  of  this  alternative 
would  have  to  be  compared  with  that  of  removing  the  stone  from  the 
bladder,  almost  at  the  time  of  parturition. 


CHAPTER   LXV. 

DISEASES    OF    THE    BLADDER. 


The  Bladder  is  subject  to  Diseases,  not  differing  in  their  nature  fi^om 
those  of  other  oi'gans ;  bat  which  present  modifications  in  their 
pathology  and  symptoms,  and  thence  in  their  treatment.  Thus, 
inflammation,  known  as  Cystitis,  acute  and  chronic,  and  various 
Morbid  Growths  or  Tumours,  may  affect  the  bladder.  But  the  Malfor- 
mations of  this  organ  are  peculiar  ;  and  its  Functional  Conditions  are 
special  in  their  character ;  such  as  frequent  micturition,  retention  of 
urine,  incontinence  or  involuntary  escape  of  urine,  and  engorg-ement 
with  ovex'flow  of  urine.  These  conditions  may  also  be  symptomatic 
of  the  diseases  referred  to,  which  involve  structural  alterations  in  the 
bladder. 

Cystitis — Acute. — Structural  Condition. — The  seat  of  inflammation 
affecting  the  bladder  is  primarily  the  mucous  membrane  ;  occasionally, 
in  consequence  of  the  intensity  or  duration  of  the  process,  the  sub- 
cellular tissue  and  the  muscular  or  middle  coat  may  secondarily 
become  involved  ;  but  this  inflammation  never  occurs  in  the  middle 
and  outer  or  peritoneal  investment,  independently  of  the  mucous 
m.embrane.  The  portion  of  this  membrane  situated  about  the  neck 
of  the  bladder  is  most  commonly  and  severely  affected;  extendino* 
thence  to  the  whole  of  the  lining  membrane.  After  death,  the 
membrane  is  found  injected  and  reddened  in  specks  and  patches  ;  or  it 
may  have  assumed  a  greenish  slate  colour,  or  a  chocolate  tint,  when 
the  inflammatory  condition  has  been  of  some  duration.  Occasionally, 
lymph-effusion  takes  place  on  the  surface  of  the  mucous  membrane; 
forming  shreds  or  patches  of  lymph,  or  even  a  false  membrane  slightly 
adherent  to  the  whole  interior  of  the  bladder.  Yery  rarely,  this 
membrane  has  been  known  to  cause  retention  of  urine,  necessitating 
puncture  of  the  bladder ;  and  T  remember  the  late  Dr.  Robert  Knox 
to  have  told  me  that,  in  Edinburgh,  he  had  seen  a  membranous 
vesical  cast  of  this  kind  drawn  out  of  the  bladder  by  supra-pubic 
puncture.  In  the  female,  it  is  sometimes  thrown  off  entire.  Several 
such  bags  from  the  interior  of  the  bladder  may  be  seen  in  the  Museum 
of  the  Royal  College  of  Surgeons. 

Symptoms. — The  essential  symptoms  of  acute  cystitis  are — severe 
pain  and  sense  of  aching  weight  in  the  region  of  the  bladder  above 
the  pubes,  extending  down  the  urethra  into  the  perineeum  and  down 
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the  thighs ;  this  pain  is  accompanied  by  a  frequent,  urgent,  and  soon 
intolerable  desire  to  pass  the  urine,  which  is  expelled  at  short  intervals, 
in  small  quantities,  by  spasmodic  straining  efforts.  These  symptoms 
are  those  of  simple  irritabihty  of  the  bladder,  in  an  extreme  degree. 
But  the  conti'acted  bladder,  forming  a  small,  round,  and  firm  tumour, 
is  exceedingly  painful  on  slight  pressure  over  the  pubes,  or  when 
touched  or  tilted  with  the  finger  through  the  I'ectum  or  vagina,  and 
the  character  of  the  urine  also — high  coloured  and  acid,  mixed  with 
mucus  or  pus,  and  perhaps  tinged  with  blood — indicates  an  inflamed 
state  of  the  vesical  mucous  membrane.  The  symptomatic  inflammatory 
fever  or  constitutional  disorder  is  often  severe. 

The  source  of  pus  in  the  urine,  Avifch  reference  to  whether  it  pro- 
ceeds from  the  bladder,  kidneys,  or  urethra,  is  an  important  question 
of  diagnosis.  Purulent  urine,  as  from  the  bladder,  exhibits  a  diffluent 
deposit,  and  which  presents,  under  the  mici'oscope,  an  abundance  of 
pus-cells  ;  when  proceeding  from  the  kidneys,  the  pus-deposit  is  similar 
in  appearance,  but  it  consists  principally  of  pus-cells  in  the  form  of 
casts  from  the  uriniferous  tubules, — as  symptomatic  of  suppurative 
nephritis.  Urethral  pus  is  distinguished  by  the  a]3pearance  in  the 
urine  of  threads,  consisting  of  coherent  pus-cells,  which  are  thus 
twirled  together,  and  expelled  in  the  stream  by  the  act  of  micturition. 
The  distinction  between  pus  and  mucus  is  indefinite ;  the  cells  are 
very  similar  or  identical ;  but  the  diffluent  or  coherent  character  of 
the  two  deposits  may  differentiate  them ;  except  when  the  urine 
becomes  alkaline  from  ammonia,  which  converts  the  pus  into  a 
tenacious,  mucoid  matter.  This,  however,  is  characteristic  of  chronic 
cystitis. 

Cystitis  usually  commences  suddenly  and  runs  a  rapid  course;  or 
it  may  supervene  on  the  chronic  form  of  the  disease. 

Causes. — -Acute  cystitis  is  commonly  the  consequence  of  an  extension 
of  inflammation  from  adjacent  parts;  most  frequently  fi^om  the  urethral 
mucous  membrane,  by  gonorrhoeal  inflammation  extending  backwards 
to  the  neck  of  the  bladder,  in  retrocedent  gonorrhoea  ;  or  more  severe 
inflammation  may  have  extended  from  the  prostate,  the  rectum,  or  the 
kidneys.     Injuries  comprise — blows  and  j^elvic  fractures,  operations 

of  lithotrity,  prolonged  catheterism,  in- 
jections, and  lithotomy ;  in  the  female, 
prolonged  and  instrumental  labours ; 
also  the  mechanical  irritation  of  calcu- 
lus, or  other  foreign  body  ;  the  chemical 
action  of  cantharides  and  of  some  mineral 
poisons,  and  strong  diuretics  ;  the  action 
of  the  urine  itself,  from  over-acidity,  or 
from  distension,  when  retained  and  de- 
composed, as  in  stricture  or  prostatic 
enlargement.  The  disease  arises  also 
sometimes  from  gout,  or  from  exposure 
to  cold.  Any  person  subject  to  chronic 
cystitis  is  liable  to  an  acute  attack. 

Terminations. — Resolution  ;     or    the 
disease  may  subside  into  the  chronic  form,  suppuration  in  the  wall  of 
the  bladder  (Fig.  1002),  leading  to  peritonitis,  or  between  the  bladder 
*  Roy.  Coll.  Surg.  Mus.,  1994b.      (John  Hilton.) 
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and  rectum,  followed  by  uinEaiy  mfiltration  in  tlie  cellular  tissue  of  the 
pelvis  or  of  the  perinEeum ;  ulceration,  or  gangrene  of  the  mucous 
membrane,  in  the  worst  cases.  I  once  saw  this  result  in  a  case  of 
neglected  retention  of  urine  of  many  days'  duration.  After  death  the 
bladder  was  found  enormously  distended,  reaching  nearly  to  the  um- 
bilicus ;  its  textiire  softened  and  about  to  rupture  posteriorly,  while  the 
mucous  membrane  had  a  blackish  slate  colour. 

Treatment. — Remedial  measures  consist  in  deriyation,  diluents  and 
alkalies  to  render  the  urine  unirritating,  and  the  influence  of  opium. 
Thus,  perfect  rest  in  the  recumbent  position  will  relieve  the  bladder  of 
the  whole  weight  of  the  upward  column  of  blood;  and  this  derivative 
effect  may  be  aided  by  leeches  to  the  periufBum,  and  warm  fomenta- 
tions to  the  abdomen,  or  by  means  of  a  hot-water  bag,  which  covers 
both  the  hypogastrium  and  perinseum.  Hot  or  warm  enemas  also  some- 
times afford  relief.  Laxative  aperients,  such  as  castor  oil,  preceded  by 
a  dose  of  calomel  at  the  beginning,  will  further  derive  from  the  bladder 
and  keep  the  bowels  free  from  irritation.  Diluent  drinks,  such  as 
barley-water,  or  milk,  as  recommended  by  Dr.  George  Johnson,  should 
be  liberally  allowed  ;  and  the  citrate  or  nitrate  of  potash  largely  diluted. 
Thus,  the  citrate  may  be  taken  in  doses  of  a  scruple  to  half  a  drachm, 
thrice  daily,  so  as  to  keep  the  urine  neutralized.  Of  course,  the 
quantity  of  any  fluid  allowed  should  not  be  such  as  to  provoke  fre- 
quent micturition.  Opium  may  be  advantageously  administered  in  the 
form  of  enemata  or  a  suppository,  thus  to  allay  the  distressing  vesical 
irritability ;  while  the  continued  influence  of  opium,  taken  internally, 
tends  to  subdue  pain  and  inflammation.  Belladonna,  hyoscyamus, 
and  conium  have  also  some  reputed  eflicacy,  whether  as  administered 
by  the  mouth  or  per  rectum.  The  combination  of  a  sedative  with  an 
alkali  is  often  convenient ;  and  the  joint  action  of  hyoscyamus  with 
liquor  potassee,  may  be  specially  recommended,— -given  j)erhaps  in  the 
form  of  a  diluent  drink. 

If  cystitis  be  the  consequence  of  retrocedent  gonorrJicea,  the  return 
of  urethral  discharge  should  be  solicited  by  warm  fomentations  to  the 
penis,  or  wrapping  it  in  a  poultice.  When  the  urine  is  acid,  and  its 
sediment  yellowish  and  not  coherent,  but  purulent.  Sir  B.  Brodie 
recommends  a  pill  of  calomel  two  grains,  with  half  a  grain  of  opium, 
to  be  taken  twice  or  three  times  a  day.  When  the  urine  is  alkaline, 
and  deposits  a  small  quantity  of  brownish  adhesive  mucus,  the  same 
author  advises  the  vinum  colchici  to  be  given  in  fifteen  minum  doses 
thrice  daily  for  three  or  four  successive  days. 

Cystitis  resulting  from  cantliarides  locally  or  internally  absorbed, 
comes  on  usiially  within  two  to  four  hours  after  the  dose ;  the  symp- 
toms of  pain  in  the  loins  with  bloody  ui'ine,  soon  reach  their  maximum 
of  intensity,  and  subside  in  from  six  to  twelve  hours.  Bicarbonate  of 
potash  and  full  doses  of  hyoscyamus  should  be  given  every  half-hour 
for  three  or  four  hours,  and  perfect  rest  enjoined.  If  a  blister  has 
been  the  cause,  it  must  be  removed  at  once,  and  the  surface  thorouo-hly 
sponged  free  of  every  particle  of  cantharides. 

Chronic  cystitis.— This  form  of  the  disease  presents  two  varieties  : 
inflammation  of  the  vesical  mucous  membrane,  with  very  slightly  in- 
creased mucous  secretion,  or  with  an  abundant  secretion  of  muco- 
purulent matter, — in  either  case,  of  an  alkaline  character.  The  one 
condition  is  simple  chronic  cystitis;  the  other  is  known  as  catarrh  of 
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the  bladder,  or  cjston-hoea.  In  both  vai'ieties,  especially  the  catarrhal, 
the  mucous  membrane  has  become  thickened,  velvety,  and  of  a  dark 
colour,  perhaps  encrusted  with  white  phosphatic  deposit;  the  vessels 
are  injected  or  congested,  and  the  muscular  coat  is  more  or  less 
hypertrophied. 

Symptoms. — The  same  symptoms  are  exhibited  in  both  states  of 
chronic  inflammation;  and  modified  only  in  degree  from  those  of  acute 
inflammation.  But  chronic  catarrh  of  the  bladder  is  distinguished  by 
the  discharge  of  thick,  tenacious,  greyish  muco-purulent  matter  in  the 
urine,  in  greater  or  less  abundance,  and  which  gTadually  subsides  to 
the  bottom  of  the  vessel  in  which  it  is  collected.  Under  the  urine,  it 
appears  as  a  semi-transparent,  whitish,  tenacious  jelly,  something  like 
parboiled  white  of  egg;  and  on  pouring  oJf  the  urine,  it  hangs  slightly 
adherent  to  the  vessel,  and  then  slides  down  suddenly  in  a  lump  ;  or  it 
can  be  poured  from  the  vessel  in  long  coils,  resembling  macaroni. 
This  ropy  form  of  mucous  deposit  may  be  tinged  with  blood,  or 
present  white  streaks  of  phosphate  of  lime, — being  insoluble  in  the 
alkaline  secretion.  The  nrine  itself,  acid  at  first,  becomes  brownish, 
ammoniacal,  and  fetid — from  decomposition  of  the  urea,  which  consists 
of  carbonate  of  ammonia  with  two  atoms  of  water.  This  transforma- 
tion of  urea  seems  to  be  induced  by  the  mucous  secretion  acting  as  a 
ferment  upon  the  retained  urine  ;  while  the  ammoniacally  alkaline  state 
of  the  urine,  thus  evolved,  is  itself  an  irritant  to  the  vesical  mucous 
membrane,  and  reacts  as  a  cause  in  maintaining  the  cystitis.  Unlike 
the  fixed  alkali — soda  or  potash — -of  the  mucous  secretion,  this  volatile 
alkali — ammonia — transforms  the  pus  into  ropy  mucus  or  mucoid  pus, 
and  precipitates  the  phosphates  of  ammonia  and  magnesia  or  the 
triple  phosphate,  which  also  characterizes  the  urine  of  chronic  cystitis. 
A  typhoid  febrile  condition  accompanies  this  advanced  state  of  the 
disease ;  fits  of  shivering  mark  the  accession  of  pyeemic  infection,  the 
pulse  becoming  extremely  rapid  and  feeble,  the  tongue  dry  and  brown, 
with  great  prostration  and  cerebral  oppression  ;  or  suppression  of 
urine  is  followed  by  uraemia,  attended  with  similar  symptoms. 

Causes. — Acute  cystitis  may  subside  into  the  chronic  or  persistent 
form  of  inflammation.  But  chronic  cystitis  often  arises  independently, 
from  any  cause  of  long-continued  irritation  of  the  bladder ; — from 
calculi  and  other  foreign  bodies — including  pus  or  blood  in  the  urine, 
as  depending"  on  kidney-disease;  or  from  tumours  in  or  adjoining  the 
bladder;  hernia,  or  extroversion  of  the  bladder;  neuralgia  of  the 
vesical  neck ;  or  from  the  retention  and  decomposition  of  urine ;  as 
in  stricture  of  the  urethra,  or  enlargement  of  the  prostate,  or  in  spinal 
paralysis.  The  latter  disease  is  not  only  a  cause  of  retention — it  also 
induces  an  inflammatory  state  of  the  vesical  mucous  membrane  by 
impaired  innervation.  The  relief  of  habitual  over-distension  with 
atony  of  the  bladder,  is  apt  to  induce  chronic  cystitis ;  not  from  the 
loss  of  innervation,  but  of  vascular  support  from  compression  by  the 
retention  of  urine. 

Treatment. — The  same  plan  of  treatment  is  appropriate  as  in  acute 
cystitis,  only  modified  in  degree.  It  comprises  derivation  from  the 
bladder,  correction  of  an  irritant  state  of  the  urine,  and  the  influence 
of  opium  to  allay  pain  and  vesical  irritability.  Counter-irritation  may 
be  employed  by  means  of  a  mustard  poultice  or  iodine-paint,  applied 
to  the  supra-pubic  region  ;  or  a  blistering  liquid  of  cantha^■idine  in 
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cWoroform,  to  the  perinaeum,  when  the  neck  of  the  bladder,  more  par- 
ticularly, is  affected.  I  rarely  have  recourse  to  any  such  derivative 
treatment.  But  the  abundant  discharge  of  mucas  or  mnco-purulent 
matter  and  the  alkaline  state  of  the  urine,  which  especially  characterize 
chronic  catari'hal  inflammation  of  the  bladder,  render  certain  special 
treatinent  necessary ;  to  an-est  the  secretion  from  the  mucous  mem- 
brane and  to  correct  the  state  of  the  urine.  Pareira  brava,  a  concen- 
trated decoction,  uva  ursi,  or  the  infusion  of  buchu,  given  with  the 
mineral  acids,  are  more  or  less  efficacious ;  I  much  prefer  the  con- 
centrated decoction  of  pareira  with  diluted  nitro- muriatic  acid  in  ten 
or  fifteen  minim  doses.  Benzoic  acid  also  renders  alkaline  urine  acid. 
Any  acid  is  suitable  only  when  the  urine  is  itself  alkaline,  rather  than 
when  it  subsequently  becomes  so  by  admixture  with  alkaline  mucus 
in  the  bladder.  Then,  alkalies  should  be  administered,  to  correct  the 
acidity  of  the  urine,  which  otherwise,  as  an  irritant,  would  maintain 
the  vesical  inflammation  and  thence  the  secretion  of  alkaline  mucus. 
I  have  found  gallic  acid  useful  in  arresting  the  secretion  of  ropy 
mucus,  and  Niemeyer  speaks  highly  of  tannin.  Injections  are  highly 
serviceable,  when  no  acute  symptoms  are  present.  They  may  be 
sedative,  as  decoction  of  poppies,  in  quantities  of  not  more  than  two 
ounces,  and  retained  for  half  a  minate  once  a  day;  or  astringent 
injections,  as  diluted  nitric  acid,  ten  minims  gradually  increased  to 
twenty  in  two  ounces  of  water,  and  allowed  to  remain  for  a  few 
minutes.  Sir  H.  Thompson  speaks  highly  of  the  acetate  of  lead,  be- 
ginning with  one-sixth  of  a  grain  to  the  ounce  of  distilled  water ;  and 
next  to  this  agent,  the  nitrate  of  silver,  commencing  with  one  grain 
to  eight  ounces  of  water,  gi-adiially  increased  up  to  one  grain  to  the 
ounce  of  diluent.  Carbolic  acid,  in  the  proportion  of  only  two  or  three 
drops  to  half  a  pint  of  water,  as  an  injection,  is  said  to  have  a  cor- 
rective influence  on  the  urine,  when  fetid.  But  I  prefer  to  remove 
the  muco-purulent  secretion,  as  it  collects  from  time  to  time,  by  simply 
washing  out  the  bladder  with  tepid  water,  by  means  of  the  iDladder- 
injecting  syringe  and  large  double-current  catheter;  _throwing  in  the 
injection  gently,  and  to  not  more  than  three  or  four  ounces,  over  the 
interior  of  the  sensitive  and  irritable  bladder.  Then  the  free  surface 
can  be  treated  with  a  sedative  or  astringent  solution,  more  effectually. 
By  these  measures,  coupled  with  tonics  and  a  generous  diet,  to  support 
the  dread  exhaustion  of  chronic  cystitis,  we  may  succeed  in  arresting 
the  progress  of  the  disease  to  a  fatal  issue.  In  conjunction  with  this 
course  of  treatment,  the  removal  of  any  cause  in  operation  must  obvi- 
ously be  a  primary  consideration.  Hence,  the  treatment  for  stone  or 
other  foreign  body  in  the  bladder,  or  perchance  a  tumour  in  this  organ  ; 
and  the  various  causes  of  retention, — from  stricture,  enlarged  prostate, 
or  j)aralysis. 

Cystotomy  has  been  practised  occasionally  for  the  relief  of  chronic 
cystitis  ;  the  bladder  being  opened,  by  an  incision  as  for  median 
lithotomy,  and  a  tube  introduced,  to  dizain  off  the  urine,  and  muco- 
purulent secretion  ;  thus  to  prevent  any  accumulation  in  the  bladder. 
Upon  the  principle  of  keeping  the  organ  at  rest,  the  diseased  state 
may  subside,  and  with  it,  the  exhausting  constitutional  disturbance. 
But  the  operation  itself  involves  a  certain  amount  of  risk,  and  the 
continued  use  of  a  tube,  for  some  time,  in  the  neck  of  the  bladder,  is 
more  or  less  a  source  of  irritation.      Originally  practised  by  Sir  W. 
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-(1)    Fibrous 


Fig.  lOn.S.* 


Fig.  1004. 


Blizard,  this  operation  has  more  recently  been  resorted  to  by  Dr.  R. 
Battey,  of  Georgia,  and  other  American  Surgeons,  with  variable 
results.  Cystotomy  has  afforded  temporary  relief,  or  no  relief ;  aud 
cystitis  has  returned  on  the  closure  of  the  wound. 

Tumours  of  the  Bladder. — These  diseases  comprise- 
growth,  of  a  warty  or  of 
a  polypoid  character ; 
(2)  Villous  or  vascular 
growths ;  (3)  Cancer ; 
encephaloid,  scirrhus, 
epithelial,  colloid  ;  (4) 
Cysts.' 

F  i  h  r  0  ^is  g  r  o  vj  t  h 
springs  from  the  mucous 
membrane  and  submu- 
cous tissue,  and  consists 
of  their  elemental  struc- 
tures. It  commences  in 
the  form  of  a  circum- 
scribed elevation  of  the 
mucous  membrane,  re- 
sembling Sbivarty  growth,  and  subsequently  enlarges, 
protrudes,  and  assumes  ?i  polypoid  form  (Fig.  1003). 
The  symptoms  are  those  arising'  fro  m  any  cause  of 
pain  and  irritation,  with  obstruction  to  micturition  ; 
and  there  is  also  the  presence  of  a  foreign  body  in 
the  bladder.  Simulating  stone,  careful  sounding  to 
discover  the  situation  and  form  of  the  growth  may 
show  distinctive  characters.  Phosphatic  deposit 
encrusting  the  growth  may,  however,  still  mislead  as 
to  its  true  nature ;  but  the  fixed  position,  and  im- 
possibility of  passing  a  sound  around  the  tumour, 
free  of  the  bladder,  will  aid  the  question  of  diag-nosis. 
Yet,  the  resemblance  to  an  encysted  calculus  is  even 
then,  I  am  sure,  sufficiently  perplexing  to  perhaps 
baffle  the  most  careful  exploi'ation.  When  seated  at 
the  neck  of  the  bladder,  a  polypoid  fibrous  tumour, 
having  a  firm  consistence,  may  be  easily  mistaken 
for  an  enlarged  middle  lobe  of  the  prostate,  or  a 
polypoid  out-growth. 

This  species  of  growth  is  most  common  in  children 
and  young  persons.  The  absence  of  blood  in  the  urine,  or  in  any 
notable  quantity,  distinguishes  warty  or  polypoid  growth  from  both 
the  remaining  species — villous  growth  and  cancer. 

The  treatment  is  palliative,  to  allay  pain  and  vesical  irritability, 


*  Eoy.  Coll.  Surg.  Mus.,  2006.  Two  spougy  growths,  sliglitly  flocculent,  from 
the  mucous  membrane  of  the  bladder,  near  the  orifices  of  the  ui-eters.  Their  sub- 
stance consists  of  solid  medullary  cancer ;  their  surface  only  having  a  tufted,  floc- 
culent  character.  The  patient,  for  some  years,  suffered  from  pain  in  the  pei'ingeum, 
anus,  and  sometimes  in  the  glans  penis ;  frequent  straining  desire  to  micturate, 
bloody  urine,  mixed  with  mucus,  or  occasional  discharge  of  pure  blood.  Calculous 
concretions  were  also  passed,  but  no  stone  was  ever  detected  on  sounding  the 
bladder.     (Hunterian.) 
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Fig.  1005/ 


with  the  use  of  a  catheter  when  necessary.  Polyp  as  of  the  bladder 
has  been  removed  by  Aveling's  polyptrite  (Fig.  1004),  ligature,  or  the 
knife.  In  one  case,  Civiale  succeeded  with  a  lithotrite ;  in  another, 
Warner  with  a  ligature,  after  dilating  the  urethra  in  a  female,  the 
tumour  being  the  size  of  an  egg ;  and  in  fifteen  cases  collected  by  Dr. 
Senftleben,  ligature  or  the  knife  was  used,  but  in  all,  except  one  in- 
stance, with  fatal  results.  He,  therefore,  suggests  supra-pubic  cys- 
totomy for  the  removal  of  vesical  polypus.  More  recently.  Sir  H. 
Thompson  has  proposed  perineal  section,  as  by  median  lithotomy,  for 
exploration  of  the  bladder,  and  for  the  removal  of  such  a  tumour, 
when  found  to  be  practicable.  He  thus  succeeded  in  twisting  off  a 
simply  fibroid  growth,  about  the  size  of  a  chestnut,  fi'om  the  upper 
fundus  of  the  bladder,  pressure  being  made  above  the  pubes  to  bring 
the  growth  down.  The  patient  rapidly  recovered;  and  remained  free 
of  urinary  symptoms,  when  the  case  was  brought  before  the  Royal 
Medical  and  Chirnrgical  Society,  two  years 
afterwards — April,  1882.  The  question  of 
operative  interference  in  this,  and  other 
kinds  of  vesical  growths,  will  be  resumed. 

Villous  growth  springs  also  fi'om  the 
mucous  and  submucous  tissues,  and  consists 
of  cellular  elements  and  large  looped  capil- 
laries. It  presents  in  the  form  of  innumer- 
able tine  villous  processes  or  tuits,  which 
branch  off  from  the  base  in  every  direction 
(Fig.  1005).  Floating  in  water,  this  growth 
appears  as  a  soft,  flocculent  body,  about  the 
size  of  a  large  marble  when  fully  developed. 
It  is  situated  usually  on  the  base  of  the 
bladder.  Several  such  tumours  may  co- 
exist, giving  to  the  interior  of  the  bladder 
a  studded,  villous  appearance.  The  struc- 
tural identity  of  the  villi  with  those  of  the  chorion  in  a  healthy  state 
is  remarkable. 

The  symptoms  are  not  peculiar,  either  with  regard  to  obstruction  or 
the  presence  of  a  foreign  body  in  the  bladder;  and,  owing  to  the  soft 
and  yielding  character  of  the  growth,  these  symptoms  are  less  marked. 
But  the  pain  and  vesical  irritability  are  much  aggravated ;  and  the 
abundant,  oft-recurring  draining  haemorrhage,  or  hloody  urine,  dis- 
tinguishes this  species  of  growth  from  polypus.  Shreds  of  the  tumour 
are  also  apt  to  appear  in  the  urine,  which  examined  by  the  microscope, 
will  confirm  the  diafjnosis. 


*  Eoy.  Coll.  Surg.  Mus.,  2005.  Two  vascular,  tufted,  shreddy,  and  flocculent 
growths,  springing  from  the  mucous  membrane  of  the  bladder,  near  the  orifice  of 
the  right  ureter  ;  and  a  smaller  one  from  the  membrane,  an  inch  above  the  prostate 
gland.  The  larger  growths  are  of  a  spheroidal  form,  about  thi-ee-quarters  of  an 
inch  in  diameter,  and  attached  by  narrow  bases  ;  the  branching  filaments  of  which 
they  are  chiefly  composed,  and  which  had  a  bright-red  colour-,  float  freely  within 
the  cavity  of  the  bladder.  The  patient,  a  man  aged  sixty-five,  had  lead  palsy  for 
sixteen  years.  About  five  months  before  death,  he  was  troubled  with  a  constant 
desii-e  to  pass  water,  micturating  everj-  half-hour,  and  discharging  apparently  fluid 
blood.  This  attack  continued  for  a  month ;  and  about  a  fortnight  before  he  died, 
the  symptoms  returned,  and  proved  fatal  from  exhaustion  and  increased  paralytic 
symptoms.      (Sir  E.  Home.) 
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The  treatment  is  palliative,  as  for  polypus.  Astringent  injections 
maj  perhaps  be  used,  as  weak  solutions  of  acetate  of  lead  or  nitrate 
of  silver ;  and  astringents  taken  internally,  as  gallic  acid,  may  prove 
serviceable  in  arresting  the  tendency  to  hfemorrhage.  Tonics,  especially 
iron  and  quinine,  Avith  a  nutritious  diet,  in  conjunction  vpith  opium, 
intei'nally  and  per  rectum,  will  be  requisite  to  support  the  patient 
under  the  exhaustion  resulting  from  long-continued  pain,  irritability 
of  the  bladder,  and  haemorrhage.  The  introduction  of  any  instrument 
must  be  avoided  as  much  as  possible  ;  sounding  is  less  effective  in  the 
diagnosis  of  a  growth,  so  soft  and  flocculent ;  catheterism  aggravates 
tlie  pain  and  irritation,  and  may  provoke  bleeding ;  while  the  reraoval 
of  a  villous  growth  would  be  equally  hazardous  and  ineffectual.  But 
Avith  every  care  and  attention  by  the  Surgeon,  in  doing  what  may  be 
done,  and  avoiding  improper  ti^eatment,  the  blanched,  bloodless  appear- 
ance, and  wasted  form  of  the  sufferer,  at  length  tells  too  plainly  of  the 
almost  inevitable  issue. 

Cancer  of  the  bladder  is  more  common  than  the  last-named  species 

of    growth.     It  may   be  primary,  com- 
r'i^^^_T0n6.*  mencing  in  the  bladder,  and  springing 

usually  from  the  base  or  neck,  but  origi- 
nating in  the  submucous  tissue ;  or 
secondary,  extending  from  the  prostate, 
the  rectum,  or  the  uterus.  The  species 
is  most  frequently  encefhaloicl  (Fig. 
]006),  and  usually  so  when  originating 
in  the  bladder,  always  of  this  kind  when 
spreading  from  the  prostate  ;  scirrhus, 
when  spreading  from  the  rectum  or  the 
uterus,  or  epithelial  cancer  from  the 
latter  organ.  Colloid  is  more  rare  ;  but 
in  post-'mortem  examination  I  have  met 
with  this  species  of  cancer  occupying  the 
whole  interior  of  the  bladder,  as  a  semi-transparent,  greenish-yellow, 
trembling  mass  of  jelly;  as  if  the  organ  were  fully  distended  with 
urine.  Similar  colloid  deposits  were  found  in  the  uterus  and  rectum, 
and  in  most  of  the  abdominal  viscera. 

Symptoms. — The  pain  of  cancer  in  the  bladder  is  very  severe,  but 
scarcely  ever  lancinating  ;  and  is  referred  to  the  lower  part  of  the  belly, 
to  the  loins,  hips,  thighs,  and  perinEeum.  Vesical  irritability  is  so 
active,  that  the  urine  is  ejected  every  few  minutes  ;  and  when  ulcera- 
tion of  the  mucous  membrane  ensues,  it  is  expelled  with  sweating 
agony.  The  semen  also  may  be  emitted,  and  the  contents  of  the  bowel 
evacuated,  or  the  bowel  itself  protriided,  during  the  writhing  effort  to 
strain  off  the  last  few  drops  of  urine.  Profuse,  gushing  hcemorrJiage, 
or  bloody  urine  and  of  an  alkaline,  fetid,  purulent  character;  with 
perhaps  the  appearance  of  cancer-cells  in  the  urine ;  are  tolerably  dis- 

*  Eoy.  Coll.  Surg.  Mns.,  200.3.  A  medullary  cancer,  of  spheroidal  shape,  occupy- 
ing nearly  the  whole  cavity  of  the  bladder,  between  four  and  five  inches  in  diameter ; 
the  surface  is  lobulated  and  slightly  fissui-ed.  The  muscular  coat  of  the  bladder 
is  thickened,  but  the  portion  of  mucous  membrane  not  covered  by  the  growth 
api^eared  healthy.  From  an  old  man ;  with  signs  of  the  tumour,  of  long  duration. 
The  deep  "inguinal  glands"  presented  a  very  hard  tumour,  some  weeks  before 
death.     (L.  Foakes.) 


TUMOUKS    OF    THE    BLA.DDER.  941 

tinctive  of  cancer-growth  in  the  bladder.  Examination  with  the  finger, 
per  rectum,  may  discover  a  tumour  in,  or  involving,  the  base  of  the 
bladder, — and  differing  in  consistence,  size,  shape,  and  position  from 
enlargement  of  the  prostate.  But  the  presence  of  a  solid  tumour  in  the 
situation  of  this  organ  at  the  lower  part  of  the  abdomen,  is  characteristic 
of  cancer;  excepting  when  a  non- malignant  growth  has  attained  to  such 
size  as  to  occupy  the  bladder, — a  rare  event.  Then  the  diag-nosis  will 
turn  on  the  general  severity  of  the  bladder-symptoms,  aided,  perhaps, 
by  the  appearance  of  the  cancerous  structural  elements  in  the  urine. 
But  it  may  be  difficult  to  distinguish  cancer-cells  from  rudimentary 
forms  of  vesical  epithelium,  unless  a  mass  of  infiltrated  papilla  be  dis- 
charged. The  amount  of  hgemorrhage  affords  no  indication  as  to  the 
nature  of  the  tumour;  for  a  villous  g'rowth  Will  bleed  even  more  freely 
than  an  encep haloid  cancer.  At  length  the  urine  may  contain  feculent 
matter,  the  cancer-growth  having  ulcerated  into  some  portion  of  in- 
testine. Age  and  sex  help  to  guide  the  diagnosis.  Thus,  scirrhus  most 
frequently  occurs  in  men,  and  between  forty-five  and  sixty  years  of 
age.  Constitutional  symptoms,  with  glandular  enlargements  in  the  iliac 
regions,  may  supervene  in  an  advanced  stage  of  the  disease  ;  but  the 
peculiar  cancerous  cachexia  is  even  then  not  well  marked.  The  patient's 
general  health  and  aspect  is  that  of  a  person  worn  down  simply  from 
pain,  sleeplessness,  and  loss  of  blood.  Calculus  sometimes  co-eiists  Avith 
cancer,  especially  encephaloid ;  and  the  presence  of  a  stone  may  be 
detected  by  sounding,  which  at  the  same  time  discovers  a  tumour  ;  if 
the  mass  bleeds  readily  in  gently  exploring  with  the  instrument,  it  will 
probably  be  encephaloid. 

In  the  diagnosis  of  malignant  from  non-malignant  growths  in  the 
bladder.  Dr.  IJltzmann's  observations  indicate  some  practical  grounds 
of  difference,  referable  to  their  pathology. 

The  formation  of  a  tumour  has  been  already  noticed. 

Non-inalignant  growths,  i.e.  fibrous  or  villous  growths,  springing 
from  the  mucous  and  submucous  tissues,  do  not  produce  any  marked 
thickening  of  the  coat  of  the  bladder,  and  therefore  do  not  give  rise  to 
the  formation  of  a  tumour,  which  may  be  perceptible  through  the 
rectum,  or  the  abdominal  wall.  But,  a  tnalignant  growth  producing 
an  infiltration  of  the  coats  of  the  bladder,  with  its  own  peculiar 
structural  elements,  a  distinct  tumour  may  be  felt  on  examination  per 
rectum,  or  above  the  pubes.  When  such  a  growth  is  secondary  to 
cancer,  extending  from  the  prostate,  the  rectum,  or  the  uterus,  the 
mass  will  be  more  readily  discovered. 

Then  again,  portions  of  the  growth  which  are  sometimes  voided  in 
the  urine,  present  usually  some  characteristic  differences  of  appearance, 
with  regard  to  their  structural  elements,  when  examined  with  the 
microscope.  A  fragment  of  a  non-'malignant  growth,  as  a  villous 
formation,  exhibits  but  a  scanty  layer  of  epithelial  investment,  en- 
closing the  capillary  loops,  of  which  this  growth  chiefly  consists.  This 
structural  condition,  coupled  with  the  youth  of  the  patient,  would 
indicate  the  nature  of  the  growth ;  although  the  general  health  may 
be  much  reduced  by  repeated  hsemorrhage.  Dr.  Ultzmann  regards 
the  presence  of  fibrin,  and  its  coagulation  in  urine  of  a  reddish-yellow 
colour,  as  being  pathognomonic  of  villous  growth. 

A  fragment  of  malignant  growth  may  be  distinguished  by  its  thick 
epithelial  investment,  albeit  the  cancer-cells  have  no  definite  character. 
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The  association  of  blood  and  pns  corpuscles,  -with  bacteria,  and  crystals 
of  oxalate  of  lime  or  pliospliatic  deposit,  form  a  heterogeneous  mass, 
which  may  further  obscure  the  nature  of  the  growth. 

It  should  be  remembered  also,  that  a  portion  of  any  growth  expelled 
in  the  urine,  has  lost  more  or  less  its  structural  characters,  by  the  dis- 
integi-ation  it  has  undergone  in  the  process  of  detachment,  and  from 
the  action  of  the  urine;  so  that  the  debris  only  may  be  found,  when 
submitted  to  examination. 

To  procui'e  small  portions  of  a  vesical  growth  for  examination,  the 
bladder  may  be  freely  washed  out  with  warm  water, — as  Sir  H. 
Thompson  specially  recommends,  a  method  which  rarely  fails  to 
detach  fragments  sufficient  for  identification,  in  the  case  of  a  fimbri- 
ated gTowth  in  the  interior;  or  aspiration,  as  employed  in  lithotrity, 
m^ay  more  surely  expel  specimens  of  any  growth.  The  introduction  of 
a  small  flat-bladed  lithotrite  will  also  enable  the  Surgeon  to  catch  a 
fra2:ment.  But,  whatever  method  be  adopted  for  procuring  the 
maferies  morhi,  it  may  be  requisite  to  examine  carefully  several 
specimens — aided,  of  course,  by  the  microscope — in  order  to  obtain 
indubitable  evidence  as  to  the  nature  of  the  vesical  tumour. 

Treatment. — Palliative  measures  only  have  any  effect ;  comprising 
opiates,  administered  internally  and  sometimes  by  hypodermic  injec- 
tion, or  by  suppository,  tonics,  and  supporting  diet.  Retention  must 
be  relieved  by  careful  catheterism,  with  an  elastic  instrument.  Thus 
the  resources  of  experience  may  yet  ease  the  way,  as  the  plough  of 
pain  nears  the  end  of  the  furrow.     The  disease  is  invariably  fatal. 

Cysts  are  occasionally  met  with,  in  the  walls,  or  in  the  cavity  of  the 
bladder.  As  new  formations,  they  must  be  distinguished  from  the 
sacculated  condition  produced  by  mechanical  dilatation,  in  the  habitual 
retention  of  urine  from  stone  or  urethral  stricture.  The  false  mem- 
brane which  sometimes  forms  a  cast  of  the  bladder  in  cystitis,  is  also  a 
spurious  form  of  cyst.  True  cysts  are  sometimes  dermoid,  containing 
teeth  and  hair.  These  formations  have  probably  entered  by  ulceration 
through  the  walls  of  the  bladder.  Any  vesical  cyst  may  become  the 
nucleus  of  calculous  deposit ;  or  some  of  its  contents  may  be  dis- 
charged in  the  passage  of  urine.  Hydatid  cysts  have  also  been  found 
in  the  bladder. 

The  diagnosis  of  a  vesical  cyst  must  necessarily  be  obscure,  unless 
the  escape  of  its  contents  per  urethram  should  offer  the  opportunity 
for  inspection  or  microscopic  examination. 

Digital  Explokatiox  of  the  Bladder. — The  detection  of  a  tumour 
in  the  bladder,  or  the  diagTiosis  between  the  presence  of  a  non-malig- 
nant and  a  malignant  growth,  may  be  impossible,  by  any  external 
examination  —  supra-pubic,  rectal,  or  perineal;  and  sounding  the 
bladder  may  leave  the  question  doubtful.  Under  these  circumstances, 
the  interior  of  the  bladder  may  be  examined,  and  explored,  by  means 
of  the  finger,  introduced  through  a  perineal  incision  into  the  mem- 
branous urethra — as  for  median  lithotomy,  or  perineal  urethrotomy. 
This  procedure  will  certainly  afford  more  reliable  evidence,  as  to  the 
precise  situation  of  a  vesical  tumour,  and  especially  as  to  its  shape — 
whether  it  be  poly]Doid  or  broad- based — the  consistence,  and  the  size  of 
the  growth.  It  will  be  absolutely  necessary  to  ascertain  all  these  par- 
ticulars relative  to  a  tumour  in  the  bladder,  before  resorting  to  operative 
interference  for  its  removal. 
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With  the  left  forefinger  passed  into  the  bladder,  through  a  perineo- 
urethral  incision,  the  whole  internal  surface  is  to  be  carefully  exa- 
mined ;  while  pressure  should  be  made,  at  the  same  time,  with  the  right 
hand  over  the  supra-pubic  region,  so  as  to  bring  the  uj)per  surface  of 
the  bladder  into  contact  ^vith  the  left  index  finger,  thus  to  complete 
the  exploration.  For  the  purpose  of  this  procedure,  certain  important 
directions  are  given  by  Sir  H.  Thompson,*  to  whom  the  credit  is  due 
of  having  first  practised  digital  examination  of  the  bladder,  with  the 
view  to  operation  for  removing  a  vesical  tumour  :  "  Pressing  the 
abdomen,"  he  observes,  "  firmly  with  the  right  hand  into  the  pelvic 
basin,  the  operator  soon  ascertains  whether  the  tumour  be  attached  to 
the  wall  of  the  bladder  by  a  narrowish  pedicle,  or  whether  it  is  rather 
an  out-growth  which  springs  from  a  considerable  area  of  the  coats,  and 
is  inseparable  from  them.  He  traces  the  surface,  which  may  be  broadly 
mammillated,  one  or  many  lobed,  or  simply  polypoid,  firm  in  contour,  or 
soft  and  fleecy.  Lastly,  he  observes  whether  the  whole  is  dense,  com- 
pact, and  immovable,  or  soft,  more  or  less  floating,  and  perhaps  fragile. 
The  sitiiation  of  the  tumour  is  important,  as  to  whether  it  lies  more  to 
the  operator's  right  or  left ;  whether  it  belongs  more  to  the  side  or  to 
the  floor  of  the  bladder,  or  whether  it  springs  from  the  opposite  side 
farthest  from  the  meatus,  or  from  the  upper  aspect  of  the  cavity. 
The  mind  soon  forms  a  distinct  image  of  the  body  to  be  dealt  with, 
and  simultaneously  arrives  at  a  judgment  as  to  whether  it  be  possible 
to  remove  it  entirely  or  partially,  and  if  the  latter,  whether  a  sufficient 
portion  can  be  safely  taken  away  to  warrant  further  surgical  inter- 
ference. Then,  if  the  tu.mour  be  polypoid  in  form,  with  a  distinct 
pedicle,  narrow  or  even  wide,  there  can  be  no  doubt  as  to  the  propriety 
of  operating.  Sometimes,  the  growth  admits  of  considerable  portions 
being  removed,  without  injuring  the  substance  of  the  vesical  coats, 
which  should  be  approached  with  gTeat  caution.  When,  on  the  other 
hand,  the  growth  is  hard,  and  exhibits  no  marked  prominence  of 
contour,  characters  usually  found  to  be  associated,  no  attempt  at 
removal  should  be  made ;  but  a  small  portion  may  be  easily  taken 
for  microscopic  examination.  A  malignant  growth — as  indicated  by 
the  physical  characters  and  symptoms  of  the  tumour,  should  never 
be  attacked ;  any  operative  proceedings  must  be  not  merely  futile 
and  imperfect,  but  extremely  hazardous,  and  ought  not  to  be 
undertaken. 

"In  dealing  with  the  less  prominent  growths,  it  is  important  to 
remember  the  effect  of  strong  supra-pubic  pressure,  in  relation  to  their 
situation,  and  their  presentation  to  the  finger,  and  in  estimating  their 
size  and  form.  If  that  pressure  is  considerable,  it  forces  the  upper 
wall  of  the  bladder  into  its  own  cavity,  and  thus  gives  to  the  growth 
a  larger  contour  than  it  possesses,  and  also  makes  it  apjoarently  salient 
to  a  much  greater  extent  than  it  really  is."  An  eager  and  inexperienced 
operator,  therefore,  might  be  led  to  seize  the  mass  thus  offered  to  the 
forceps,  and  under  the  impression  that  the  growth  was  of  large  size, 
he  might  crush  a  double  fold  of  the  coats  of  the  bladder,  and  by 
opening  the  peritoneal  inflexion,  inflict  a  fatal  wound.  Hence,  two 
practical  indications  :  never  to  attempt  the  removal  of  any  growth 
which  is  not  itself  sufficiently  salient  to  admit  of  complete  or  nearly 
complete  removal ;  and  never  to  employ  the  forceps  while  forcible 
*  "  Tamonrs  of  the  Bladder."     1884. 
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supra-pubic  pressure  is  being  made,  only  such  pressure  as  may  be 
necessary  to  steady  and  support  the  bladder. 

When  no  growth  is  found  by  digital  exploration,  but  a  calculus  or 
other  body  has  been  removed,  it  may  be  desirable  to  drain  the  bladder  of 
purulent  matter,  the  product  of  cystitis,  and  the  function  of  the  bladder 
may  be  advantageously  suspended  for  a  while.  Free  exit  to  the  urine, 
and  discharge,  may  be  provided  by  introducing  through  the  perineal 
incision,  a  soft  india-rubber  tube,  having  a  clear  calibre  of  a  quarter  of 
an  inch  bore,  with  a  lateral  as  well  as  a  terminal  opening,  and  smoothly 
bevelled,  this  end  lying'  just  within  the  bladder. 

Operatiox. — When  the  conditions  of  a  vesical  tumour,  already 
referred  to,  admit  of  its  i'emoval,  this  may  be  accomplished  through 
the  exploratory  perineal  urethrotomy  opening, — a  compai'atively  safe 
procedure ;  unless  the  size  or  other  circumstances  relative  to  the 
tumour  compel  the  Sui'geon  to  transfer  the  operatiou  of  ablation  to 
the  supra-pubic  region,  as  for  the  high  operation  of  lithotomy. 
Professor  Guyon,  leading  a  school  of  opinion  in  Paris,  with  regard  to 
operative  interference  for  the  cure  of  vesical  tumours,  affirms  that  the 
supra-pubic  method  of  removal  should  be  the  only  operation  practised, 
the  perineal  never. 

For  the  purpose  of  seizing,  detaching,  and  extracting  a  tumour  ia 
the  bladder,  forceps  are  employed — made  after  the  lithotomy  fashion  ; 
but  the  instrument  of  smaller  size  is  provided  with  serrated  blades,  to 
crush,  not  to  cut  the  tissues  seized.  Various  forms  are  constructed : 
straight,  and  curved;  the  latter  being  applicable  for  seizing  tumours 
which  are  situated  at  the  side,  and  near  the  neck  of  the  bladder, 
positions  which  the  straight  foi'ceps  could  not  well  reach.  A  pair  of 
each  form  of  forceps,  provided  with  cutting  edges,  should  also  be  at 
hand,  for  removal  of  an  exceptionally  firm  and  solid  growth.  Having 
introduced  the  forceps  into  the  bladder,  and  there  opened  the  blades, 
the  tumour  will  be  readily  seized  ;  the  operator  observing  at  the  same 
time  not  to  apply  the  instrument  under  any  supra-pubic  pressure, 
which  could  alter  the  natural  contour  of  the  bladder.  Feeling,  by 
light  and  easy  movements  of  the  forceps,  that  the  tumour  is  surely 
grasped,  no  forcible  traction  should  then  be  attempted ;  a  "  biting  or 
chewing  "  action  of  the  blades,  without  changing  the  original  situation 
of  the  grasp,  should  be  followed  by  a  slight  twisting*  movement,  thus 
helping  to  detach  the  mass,  when  the  forceps  will  be  felt  to  be  free  in 
the  cavity  of  the  bladder ;  and  then,  the  tumour  is  extracted.  The 
finger  should  be  introduced  to  ascertain  whether  the  gi^owth  has  been 
removed  entirely  or  partially  ;  and  until  the  work  done  is  thus  deter- 
mined, on  no  account  should  a  second  attempt  be  made  by  reintro- 
ducing the  forceps.  Having  estimated  w^hat  further  portion  can  be 
safely  removed — if  any  be  left,  to  complete  the  opei'ation,  it  may  be 
that  the  finger-nail  will  more  easily  detach  any  well-bitten  or  slightly 
connected  fragment.  Failing  to  sever  the  pedicle,  or  the  base  of  a 
broader  growth,  the  judicious  crushing  to  which  the  tumour  has  been 
subjected,  may  be  followed  by  sloughing,  thus  completing  the  operation 
partly  by  a  process  of  natural  cure.  Polypoid  growth  may  jDerhaps  be 
snared  and  strangled  by  using  a  very  small  catgut  ligature  ecraseur ;  or 
the  tumour  can  sometimes  be  dragged  down  to  a  sufiicient  extent  for 
casting  a  ligature  round  the  pedicle;  and  in  women  especially,  after 
dilatation  of  the  urethra,  this  method  of  removal  is  more  practicable. 
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The  hsemorrliage  wliicli  attends  tlie  operation  of  removing  a  vesical 
tumour,  and  which  often  continues  for  a  few  hours  afterwards,  may 
need  attention.  Vascular  growths,  and  those  which  are  broad-based, 
bleed  more  freely.  Perchloride  of  the  tincture  of  iron  solution — 
twenty  drops  to  3i.  in  four  ounces  of  water — is  probably  the  best 
styptic.  This  may  be  conveniently  applied,  as  Sir  H.  Thompson  has 
devised,  by  means  of  a  small  glass  syringe, — -straight  or  curved, 
charged  with  a  piece  of  sponge  saturated  with  the  solution  ;  the 
piston  compressing  the  sponge,  ejects  a  few  drops  through  a  per- 
forated nozzle,  exactly  on  the  bleeding  surface.  Any  continued 
bloody  and  purulent  discharg-e  may  be  drained  away  by  retaining  an 
india-rubber  tube  in  the  bladder. 

An  interesting  history  of  experimental  attempts,  under  various 
circumstances,  has  gradually  led  up  to  the  present  recognized  pro- 
cedures for  the  removal  of  bladder-tumours.  So  long  since  as  the 
year  1639,  it  appears  that  Covillard,  of  Lyons,  first  performed  the 
lateral  operation — as  for  lithotom.y — to  remove  a  vesical  tumour, 
diagnosed  as  such.  The  growth  was  crushed  with  forceps,  and  the 
patient  recovered.  Among-  subsequent  operators  may  be  mentioned 
Civiale  (1827),  and  Crosse,  of  Norwich  (1834).  In  1874,  Billroth 
removed  a  myosarcoma,  the  size  of  a  man's  fist ;  trying  first  the  lateral 
operation,  and  then  resorting  to  the  su^Dra-pubic.  A  drainage-tube 
was  passed  from  above  the  pubes,  and  brought  out  through  the  peri- 
neal opening.  The  boy  recovered.  In  the  same  year,  Volkmann 
having'  removed  a  large  myomatous  growth  attached  by  a  small 
pedicle,  the  supi^a-pubic  operation  pi'oved  fatal,  the  patient— a  man 
aged  fifty-four — dying  of  infiltration  and  peritonitis  on  the  third  day. 
Kocher,  of  Berne,  performed  Nelaton's  pre-rectal  lithotomy,  for  the 
removal  of  a  papilloma,  and  the  man  was  alive  and  well  a  year  and 
a  quarter  after  this  operation.  Other  instances  of  operation,  lateral 
or  supra-pubic,  might  be  noticed,  more  particularly  in  the  hands  of 
Professor  Humphry  and  Marcacci ;  but  the  balance  of  evidence 
certainly  inclined  to  the  practice  of  the  lateral  method.  The  median 
operation  has  since  become  the  established  method ;  Sir  H.  Thompson 
having  extracted  a  polypoid  vesical  growth  in  this  way  (1880),  the  man 
made  an  excellent  and  permanent  recovery;  In  nineteen  other  cases, 
seventeen  were  males,  and  two  females  ;  the  tumour  was  discovered  in 
all  the  former  cases  by  digital  exploration  of  the  bladder,  and  treated 
by  the  limited  'permeal  incision  employed  for  that  purpose.  Mr. 
Whitehead,  of  Manchester,  has  adopted  the  same  method,  and  with 
considerable  success.  Mr.  Reginald  Harrison,  of  Liverpool,  must  also 
be  credited  with  having  done  much  in  this,  the  most  recent  direction 
of  Surgery  pertaining  to  the  Bladder. 

Tubercle  of  the  bladder  is  a  very  rare  affection;  probably  never 
occurring  unassociated  with  tubercular  deposit  in  other  parts  of  the 
body,  and  of  the  genito-urinary  system  especially;  the  kidneys  and 
prostate,  in  particular,  being  similarly  affected.  Occasionally,  the 
testis,  epididymis,  or  vas  deferens  and  seminal  vesicle  are  enlarged, 
nodulated,  and  indurated  with  the  deposit.  Sometimes,  the  lungs  or 
intestines  are  the  seat  of  disease.  In  women,  it  has  been  known  to 
have  followed  primary  disease  in  the  uterus. 

The  symptoms  are  not  peculiar,  and  the  diagnosis  is  chiefly  negative. 
Great  pain,  and  extreme  irritability  of  the  bladder;  with  the  absence 
VOL.  II.  8   p 
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of  obstruction  to  micturition,  and  of  a  calculus  or  other  foreign  body, 
of  ba-'morrhage  in  any  quantity,  and  of  any  perceptible  tumour ;  to- 
getber  with  the  presence  of  tuberculosis,  and  progressive  emaciation. 
These  circumstances,  taken  in  conjunction  with  the  patient's  age — 
usually  early  or  middle  adult  life — will  indicate  the  nature  of  this 
disease.     The  symptoms  of  chronic  cystitis  are  associated. 

The  interior  of  the  bladder  presents  different  appearances,  accord- 
ing to  the  stage  of  the  disease.  Tubercular  deposit  may  be  found,  in 
the  form  of  small  granulations^  seated  in  the  mucous  coat  of  the 
bladder,  and  more  often  at  the  base  or  neck  of  the  organ.  These  points 
may  have  coalesced,  but  they  continue  in  a  chronic  state  for  a  long 
period.  In  an  advanced  stage,  the  tubercular  matter  softens,  and  the 
mucous  membrane  gives  way,  forming  an  ulcer  of  variable  size,  but 
havino-  a  ragged  undermined  margin,  infiltrated  with  deposit.  Tuber- 
cular matter  is  now  discharged  in  the  urine,  Avhich  can  be  recognized 
with  the  eye,  or  detected  wntli  the  aid  of  the  microscope;  thus  at 
length  declaring  the  nature  of  the  disease.  Ultimately,  the  extent  of 
ulceration  maj'  be  such  as  to  destroy  nearly  the  whole  of  the  mucous 
membrane  ;  and  then  a  very  large,  ragged  ulcer  is  found  after  death. 
Rarely,  perforation  takes  place,  and  extravasation  of  urine. 

Treatment  must  have  reference  to  the  constitutional  disease — tuber- 
culosis, and  the  remedies  for  chronic  cystitis.  But  the  prognosis  is 
very  unfavourable. 

HEMATURIA. — Blood  in  the  urine,  or  simply  bloody  urine,  is  a 
symptom  only  of  disease  in  some  part  of  the  urinary  organs.  Varying 
in  quantity,  from  a  small  projDortion  discoverable  only  by  the  micro- 
scope, to  an  amount  constituting  the  greater  portion  of  the  fluid  passed, 
the  admixture  of  blood  and  urine  may  be  estimated  by  corresponding 
differences  in  the  colour  of  the  urine.  When  blood  is  present  in  small 
quantity,  the  urine  has  a  brownish  or  smoky  tint ;  and  deposits  a 
reddish-brown  sediment  on  standing.  In  large  quantity,  the  urine  has 
a  dark-brown,  muddy  colour,  like  chocolate  ;  and  deposits  a  red  sedi- 
ment, adhering  to  the  bottom  of  the  vessel.  Intermediate  tints  are 
met  with,  according  to  the  admixture  of  blood.  On  pouring  a  sus- 
pected sample  of  bloody  urine  into  a  test-tube,  the  smoky  or  darker 
chocolate  tint  is  even  more  clearly  seen.  Heat  coagulates  the  blood 
into  a  brownish-grey  deposit,  leaving  a  clear  fluid  above  ;  and  micro- 
scopic examination  exhibits  the  characteristic  red  blood-discs.  These 
tests,  especially  the  latter,  will  show  the  presence  of  blood  in  the  urine, 
and  thus  distinguish  hasmaturia  from  simply  dark  reddish-coloured 
tu-ine,  due  to  other  causes — bile,  rhubarb,  and  other  colouring  matters, 
or  to  mere  concentration  of  the  urinary  secretion.  When  nearly  pure 
blood  is  passed,  the  urine  appears  as  such,  and  retains  almost  the  same 
appearance  on  standing. 

The  source  of  the  blood  in  hsematuria,  and  thence  the  seat  of  the 
disease,  may  be  any  one  or  more  of  the  following  pai-ts  : — (1)  the 
kidney  ;  (2)  the  pelvis  of  the  kidney ;  (3)  the  ureter  ;  (4)  the  bladder  ; 
(5)  the  prostate  ;   (6)  the  urethra. 

Causes. — Diseases  of  the  kidney,  acute  and  chronic ;  injury,  as 
blows,  or  strains,  in  the  loins  ;  cancer  or  calculus  in  any  part  of  the 
urinary  tract — the  kidney,  ureter,  bladder,  prostate,  or  urethra ; 
violent  diuretics,  as  turpentine  or  cantharides ;  cystitis ;  varicose 
vesical  veins  occasionally;    villous  tumour  of  the  bladder;  prostatic 
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disease  ;  stricture  of  fhe  urethra ;  urethral  chancre ;  chordee  ;  local 
application  of  mechanical  and  chemical  agents  ;  the  heemorrhagic 
diathesis ;  certain  blood-diseases,  as  fever  or  purpura ;  vicarious 
hsemorrhage  from  the  bladder. 

The  diagnosis  of  the  source  of  blood  in  the  tirine  is  the  same  as  of 
these  causative- conditions.  But  the  general  gi-ound  of  distinction  is 
this : — when  heematuria  is  renal,  the  urine  will  be  uniformly  mixed 
with  the  blood,  and  perhaps  casts  of 
the  urinifei'ous  tubules ;  when  it 
is  vesical  or  prostatic,  the  first  por- 
tion of  nrine  that  passes,  or  that  is 
drawn  off  by  the  catheter,  will  be 
pale  and  less  bloody  than  the  last, 
and  at  the  termination  of  the  stream, 
pure  blood  only  may  escape  ;  when 
proceeding  from  the  urethra,  the 
blood  may  be  mixed,  but  more  often 
nn mixed,  with  urine,  passed  also  in 
the  form  of  worm-like  clots  or  casts 
of  the  urethral  canal,  and  indepen- 
dently of  micturition. 

Treatment  must  always  have 
reference  to  the  cause  of  hgematuria 
— the  disease  whence  the  blood 
emanates.  The  general  remedial 
measures  are  rest,  the  recumbent 
position,  and  astringents.  Gallic 
acid  in  particular,  sulphuric  acid, 
acetate  of  lead  combined  with  opium, 
or  Ruspini's  styptic,  may  severally 
be  administered  internally.  In  vesi- 
cal haemorrhage,  oil  of  turpentine  is 
specially  efficacious  ;  in  doses  of  from 
ten  to  fifteen  drops,  suspended  in 
mucilage.  Cold  may  be  applied  to 
the  hypogastrium,  perinfeum,  or 
within  the  rectum  by  injection.  I  am 
in  favour  of  ice-cold  water  enemata. 
The  management  of  the  blood  coh 
lected  in  the  bladder  has  given  rise 
to  a  diversity  of  opinion.  It  is 
recommended  that  the  coagulum 
should  be  broken  up  and  withdrawn, 
by  the  introduction  of  a  full-sized 
catheter  to  which  a  syringe  is  then 
applied,  the  blood  being  thus  gradu- 
ally   extracted  by    suction ;     or  the 

bladder  can  be  washed  out  with  cold  water,  by  means  of  a  large- 
eyed  double-current  catheter  (Fig.  1007),  as  in  a  case  which  I 
attended  with  Dr.  Crisp,  where  I  thus  removed  broken-down  clot, 
with  some  ammoniacal  urine,  to  the  amount  of  a  quai't.  After 
either  method  of  evacuating  the  bladder — the  latter  being  preferable 
— I  use  a  weak  acid  injection,  to  stop  the  recurrence  of  hgemorrhage. 


948  SPECIAL   TATHOLOGY   AND    SURGERY. 

Generally,  liowcver,  tin's  disturbance  of  the  clot  would  seem  to  be  un- 
necessary and  prejudicial.  Its  removal  is  apt  to  reopen  the  vessels 
and  renew  the  haemorrhage,  while  the  solvent  action  of  the  urine  will 
most  safely  and  effectuall}-  bring  away  the  blood.  Opium  may  succeed 
in  controlling  the  urgent  desire  to  micturate  ;  and  when  absolutely 
necessary  to  relieve  retention  of  urine,  surgical  interference  can  be 
resorted  to. 

Endemic  Hcematuria. — Blood  in  the  urine  may  proceed  from  the 
presence  of  a  minute,  filiform  worm,  of  the  noematoid  kind,  which 
infests  the  veins  of  the  portal  and  urinary  systems  ;  especially  in- 
habiting the  veins  of  the  bladder,  ureters,  and  pelvis  of  the  kidneys. 
This  specific  cause  of  htematuria  is  unknown  in  this  country — other- 
wise than  occasionally  in  persons  who  have  tl-avelled  from  parts 
where  the  disease  originated;  but  it  is  of  common  occurrence  in 
Egypt,  the  West  Indies,  and  the  Maui'itins  ;  and  is  not  unfrequent  in 
the  south-east  coast  of  Africa ;  localities  where  the  disease  is  known 
as  eudemic  hasmatui'ia. 

Dr.  T.  Bilharz,  of  Cairo,  first  traced  the  origin  of  this  affection  to 
the  presence  of  a  parasitic  n^ematoid — hence  named  Bilharzia  hcema- 
tohia,  or  sometimes  spoken  of  as  Distomum  hcematohium,  and  Gynce- 
cophorus  hcematohius.  This  worm  is  like  a  piece  of  white  thread,  and 
less  than  half  an  inch  in  length ;  it  is  bisexual.  Dr.  John  Harley 
has  called  attention  to  a  closely  allied  species,  of  which  only  the  ova 
and  ciliated  embryo  are  at  present  recognized ;  but  which  is  pi'obably 
the  occasion  of  the  African  hgematuria.  The  same  authority  also 
describes  the  symptoms  of  the  disease  as  follows  :  "  The  passage,  with 
the  last  ounce  of  urine,  of  a  little  blood,  rarely  more  than  a  tea- 
spoonful  ;  or  bloody,  or  colourless  mucus,  moulded  as  to  resemble 
'  veins.'  These  latter  sometimes  cause  a  little  obstruction,  and  give 
rise  to  straining.  "When  the  parasite  inhabits  the  kidney,  an  occa- 
sional smart  twinge  of  lumbar  pain  is  felt.  The  urine  is  clear  and 
pale-coloured,  the  blood  being  rarely  or  never  diffused  through  the 
bulk  of  it.  After  exertion,  the  quantity  of  blood  is  increased.  But 
the  discovery  of  the  characteristic  ova  in  the  urine  or  the  mucus,  will 
be  diagnostic  of  the  cause  of  hsematuria.  During  the  earlier  years  of 
the  disease  no  other  pain  or  inconvenience  is  experienced.  The  dis- 
ease attacks  both  sexes,  at  about  the  age  of  ten.  Thus,  in  schoolboys 
— of  whom  two  out  of  every  three  ai'e  affected — their  linen  is  com- 
monly blood-stained,  like  that  of  the  other  sex  from  the  menstrual 
discharge.  But  adults  are  also  liable  to  this  hasmaturia.  After  a  few 
years,  the  hjematuria  gradually  declines,  disappearing  usually  at  the 
age  of  puberty  ;  but  the  cause,  as  manifested  by  the  presence  of  ova 
in  the  urine,  continues,  and  in  time  gives  rise  to  severe  symptoms  of 
gravel.  The  urine  assumes  a  highly  saline  condition,  and  crystalline 
deposits,  chiefly  oxalate  of  lime,  form  around  the  ova  which  the  para- 
site produces  in  great  abundance.  The  eggs  thus  become  the  nuclei 
of  renal  calculi." 

After  death — when  opportunity  has  offered  for  examination  of  the 
lesions  left  by  the  parasite — the  discovery  of  the  worm  itself  within 
its  habitat,  the  veins  of  the  portal  and  urinary  systems,  is  the  most 
characteristic  condition.  In  the  minute  veins  of  the  walls  of  the 
urinary  bladder,  its  presence  is  indicated  by  circumscribed  patches  of 
inflamed  and  thickened  mucous  membrane,  and  by  a  tenacious  greyish- 
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yellow  exudation,  in  whicli  the  ova  are  lodged.  Sometimes,  the  con- 
gested and  hypertrophied  vesical  mucous  membrane  presents  the 
appearance  of  an  excrescence,  or  fung'oid  out^gTOwth,  perhaps  peduncu- 
lated. Beyond  the  bladder,  the  ureters  and  kidneys  may  exhibit  traces 
of  the  invasion  of  the  parasite  ;  resulting  in  thickening  and  constric- 
tion of  the  mucous  membrane  in  the  ureters,  with  dilatation  of  the 
pelves  of  the  kidneys.  Disorganization  of  these  organs  may  have 
ensued  ;  and  the  formation  of  renal  calculi. 

How  the  parasite  gains  admission  to  the  body  may  be  doubtful ; 
through  the  stomach,  by  drinking  water  containing  the  ova  or  the 
worm  in  an  early  stage  of  development,  would  seem  to  be  the  common 
mode  of  invasion. 

Treatment  should  be  directed  to  kill  the  parasite,  or  expel  it  or  the 
ova  from  the  body.  Both  these  obvious  indications  are  at  present, 
liowevei',  beyond  the  power  of  therapeutic  fulfilment.  Dr.  John 
Harley  suggests  the  administration  of  belladonna  or  hyoscyamus,  as 
possibly  efficacious  vermicides  ;  and  their  action  would  certainly  be 
increased  by  the  elimination,  of  atropia  and  hyoscyamia  only  through 
the  kidneys ;  while  the  sedative  influence  of  these  agents  might 
relieve  the  renal  and  vesical  irritation  arising  from  the  expulsion 
of  ova.  As  a  means  of  preventing  the  systemic  infection,  filtered 
or  boiled  water  should  be  drunk ;  and  any  contamination  of  the  water 
thus  used,  by  admixture  with  urinary  excretion,  should  be  carefully 
avoided. 

Ij^juries  of  the  Bladder. — The  Bladder,  lodged  within  the  bony 
walls  of  the  pelvis,  is  less  liable  than  many  other  organs  to  Injury,  as 
wounds  or  rupture,  and  displacements ;  and  only  occasionally  to  the 
intrusion  of  foreign  bodies  from  without,  through  the  urethra  or  by 
gunshot  penetration ;  but  it  is  very  commonly  the  receptacle  of 
urinary  concretions  or  Calculi ;  and  it  is  subject  to  various  Diseases, 
principally  inflammation  and  morbid  gTowths  or  tumours.  The 
Malformations  of  this  organ  are  peculiar ;  and  it  is  prone  to  special 
Functional  Disorders  ;  e.g.,  irritability  of  the  bladder,  arising  from 
numerous  causes,  local  and  constitutional. 

These  lesions,  malformations,  and  disorders  severally  demand  the 
attention  of  the  Surgeon,  in  regard  to  their  special  pathology  and 
treatment. 

Wounds. — The  bladder  is  subject  to  wounds,  whether  incised, 
lacerated,  or  punctured ;  but  such  lesions  are  of  rare  occurrence. 
From  a  collection  of  504  cases,  by  Max  Bartels,  wherein  the  bladder 
had  been  injured,  only  50  belonged  to  the  class  of  wounds,  as  pro- 
duced by  various  instruments.  In  civil  life,  instances  of  stabbing  in 
the  region  of  the  bladder  are  very  rare ;  and  this  organ  is  only  occa- 
sionally wounded  by  accident ;  as  from  falling  on  a  hedge-stake,  an 
iron  paling,  or  other  blunt  object.  The  bladder  may  be  penetrated  in 
either  of  three  directions  :  through  the  perinseum,  rectum,  or  vagina ; 
the  obturator  foramen ;  or  above  the  pubes,  in  the  hypogastric 
region.  In  warfare,  the  bladder  is  very  seldom  wounded,  by  sword- 
cut  or  bayonet-thrust ;  no  instance  of  the  kind  having  come  under 
the  notice  of  the  Surgeons  during  the  American  War.  Gunshot 
wounds  in  the  hypogastrium,  implicating  the  bladder,  are  com- 
paratively often  met  with  ;  but  in  hand-to-hand  combat,  with  any 
weapon,  the  upper  part  of  the  body  is  not  unnaturally  the  seat  of  injury. 
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Serious  as  wonnds  of  the  bladder  always  are,  recovery  not  un- 
freqitently  ensues,  unless  the  peritoneum  be  opened.  Thus  in  13  of 
Bartels'  collection  of  cases,  the  bladder  Avas  penetrated  through  the 
rectum  ;  and  yet  10  of  these  patients  recovered.  When  the  pei-itoneum 
is  involved,  the  intestines  also  may  be  wounded;  and  then  the  case  is 
almost  surely  complicated  by  the  speedy  supervention  of  intense  and 
fatal  peritonitis. 

With  gunshot  wound  of  the  bladder,  the  complication  of  pelvic 
fracture  does  not  seem  to  increase  the  pi-obability  of  a  fatal  issue. 

Laceration  of  the  bladder  happens  not  unfrequently  with  fracture 
of  the  pelvis,  this  additional  injury  being  a  most  serious  complication 
in  consequence  of  the  extravasation  of  urine.  An  open  wound,  as  by 
a  bullet,  may  allow  the  urine  to  escape  freely,  externally;  and  recovery 
has  then  been  knoAvn  to  result.  Several  such  cases  are  related  by 
Guthrie  and  by  Thomson  as  having  occurred  at  the  battle  of  Waterloo. 
Etipture  of  the  bladder  is  also  not  uncommon,  as  caused  by  blows, 
kicks,  or  contusions  on  the  lower  part  of  the  abdomen  ;  especially 
when  the  bladder  is  fully  distended  and  rises  above  the  pubes  in  con- 
tact with  the  abdominal  wall.  Thus,  this  accident  may  happen  from 
a  fall  in  wrestling,  the  uppermost  man  coming  down  upon  his  antago- 
nist ;  or  from  running  against  a  post  in  the  dark,  an  instance  of  which 
is  related  by  Liston.  In  that  case,  a  large  calculus,  which  nearly 
occupied  the  bladder,  was  shattered  into  fragments  by  the  concussion. 
Atrophy  of  the  bladder  would  predispose  to  laceration  ;  and  thus 
from  paralysis,  the  walls  of  the  organ,  becoming  softened  and  attenu- 
ated, are  liable  to  be  perforated  by  the  careless  introduction  of  instru- 
ments ;  the  retention  of  urine,  with  perhaps  compression  of  the 
abdomen,  might  produce  rupture. 

The  effects  of  laceration  or  rupture  of  the  bladder  vary  according  to 
the  seat  of  injury,  as  above  or  below  the  reflexion  of  the  peritoneum  ; 
whereby  extravasation  of  urine  takes  place  into  the  peritoneal  cavity, 
or  into  the  cellular  tissue  of  the  pelvis.  In  the  one  condition,  fatal 
peritonitis  speedily  ensues  ;  in  the  other,  diffuse  inflammation  is  fol- 
lowed by  sloughing  of  the  cellular  texture  of  the  pelvis  and  abdominal 
wall  as  intiltration  proceeds,  and  a  less  rapid  and  surely  fatal  termi- 
nation. A  small  wound,  and  having  an  oblique  direction,  may  allow 
of  little  or  no  urinary  extravasation. 

The  symptoms  of  ruptured  bladder  are  obvious  ;  abdominal  tension, 
sudden  and.  intense  burning  pain  in  the  hypogastric  region,  with 
immediate  collapse,  constant  desire  to  micturate  and  deftecate,  and. 
inability  to  pass  water,  or  a  little  blondy  urine  coming  away  through 
the  urethra.  On  introducing  a  catheter,  the  bladder  is  found  to  be 
empty,  or  a  small  quantity  of  bloody  urine  is  drawn  off.  If  the 
instrument  passes  through  a  rent  into  the  peritoneal  cavity,  more 
bloody  urine  may  be  drawn  off,  the  stream  ebbing  and  flowing  with 
the  respiratory  movements.  Warm  water  injection  is  felt  by  the 
patient  in  the  abdomen.  In  gunshot  wound  implicating'  the  bladder, 
the  urine  may  perhaps  be  seen  to  escape  through  the  track  of  the 
wound. 

Treatment. — Exti'avasation  should  be  immediately  prevented  ex- 
tending further,  by  the  introduction  of  a  full-sized  gum-elastic  catheter 
into  the  bladder — which  is  retained  by  means  oP  tapes — that  the  urine 
may  dHbble  away  as  fast  as  it  descends  into  the  bladder.     Any  appear- 
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ance  of  extravasation  presenting  externally,  must  be  at  once  met  by 
free  incisions,  so  that  tbe  infiltrated  fliiid  shall  escape,  and  sloughs  also 
as  they  form.  The  lateral  operation,  as  for  stone,  affords  a  more  free 
drain  to  the  urine  ;  and  this  procedure,  due  to  Dr.  Walker,  of  Boston, 
has  been  practised  with,  success,  at  least  when  the  vesical  laceration 
was  outside  the  peritoneum.  When  the  jDeritoneal  pouch  behind  the 
bladder  is  the  seat  of  extravasation,  as  indicated  by  its  fulness  and 
fluctuation,  the  urine  should  be  drawn  off  dependently,  by  puncture 
with  a  long  trocar  and  cannula,  through  the  lateral  incision.  In  a 
case  of  vesical  rupture,  involving  the  peritoneum,  Mr.  Erskine  Mason 
having  thus  evacuated  the  urine,  the  patient  recovered,  By  this 
prompt  prevention  of  further  extravasation  and  arrest  of  the  diffusive 
inflammation  in  the  cellular  texture,  a  circumscribing  barrier  of 
lymph  may  be  thrown  out,  and  life  be  preserved.  Peritonitis,  conse- 
quent on  extravasation  into  the  peritoneal  cavity,  will  also  be  diminished 
by  puncture  of  the  cul-de-sac,  through  the  lateral  operation.  Cystotomy 
— as  thus  performed — is  a  more  promising  method  of  treatment  than 
abdominal  section  above  the  pubes,  for  the  evacuation  of  urine  from 
the  peritoneal  cavity.  Sometimes  a  catheter  can  be  passed  per 
urethram,  and  the  cavity  washed  out.  Dr.  Thorp  seems  to  have 
succeeded  in  the  latter  way ;  and  in  a  case  by  Dr.  Walter,  the  supra- 
pubic procedure  also  proved  successful.  Tet,  when  this  was  combined 
with  closure  of  the  rent  in  the  bladder,  by  continuous  catgut  suture, 
the  result  was  unsuccessful, — in  the  hands  of  Mr.  Christopher  Heath,* 
and  in  another  case,  previously,  by  Mr.  Willett.  The  general  treat- 
ment consists  in  the  administration  of  opium  and  stimulants,  with, 
whatever  nourishing  food  the  stomach  will  accept,  to  sustain  the 
patient  through  the  subsequent  exhaustion,  especially  in  the  process 
of  sloughing. 

Rupture  of  Ureter. — This  rare  form  of  injury  has  been  known  to 
happen  from  external  violence,  and  recovery  in  one  instance  at  least. 
In  a  case  which  Mr,  Stanley  has  recorded,  a  large  accumulation  of  fluid 
formed  around  the  seat  of  injury,  with  considerable  circumscribed 
swelling  and  fluctuation,  which  was  repeatedly  tapped.  Ruptured 
pelvis  of  the  ureter,  in  another  case,  led  to  the  formation  of  a  similar 
cystic  collection  of  urine  behind  the  peritoneum ;  and  no  less  than  six 
pints  of  urine  were  drawn  off  by  tapping,  at  one  sitting.  Death 
occurred  about  ten  weeks  after  the  accident. 

Foreign  Bodies. — Various  foreign  bodies,  such  as  portions  of  cathe- 
ters, or  bits  of  pencil  or  tobacco-pipe,  glass,  or  wax,  are  occasionally 
thrust  into  the  bladder,  through  the  urethra.  Catheters,  whether 
metallic  or  old  elastic  which  have  become  brittle,  are  apt  to  break  in  the 
curve  or  near  the  eye,  while  using  the  instrument.  Any  substance,  thus 
introduced,  is  usually  of  some  length,  and  lying  perhaps  across  the 
bladder,  is  rarely  expelled  in  passing  water ;  it  must  therefore  be 
extracted  surgically.  This  may  sometimes  be  done  with  a  lithotrite, 
by  catching  the  body  in  the  dii*ection  of  its  long  axis,  or  by  crushing 
it  as  a  stone  ;  but  sometimes — when  the  substance  is  soft  or  brittle — 
recourse  to  the  operation  of  lithotomy  will  more  surely  remove  it, 
without  leaving  a  portion  or  fragment  behind  in  the  bladder.  Know- 
ing the  size  and  shape  of  the  foreign  body,  the  median  operation  can 
be  more  frequently  selected.  Bullets,  bits  of  clothing,  or  other  bodies, 
*  Med.rChir.  Trans.,  vol.  Ixii. 
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are  occasionally  lodged  in  the  bladder  by  gunshot  wound,  implicating 
this  organ.  Any  such  body  must  be  removed  in  like  manner.  In 
fifteen  cases,  which  Mr.  Dixon  has  collected,  the  ball  had  entered  the 
bladder,  either  primarily,  or  in  consequence  of  abscess  and  ulceration 
after  having  lodged  near  this  organ ;  and,  in  ten  of 
these  cases,  the  ball  was  removed  by  the  operation  of 
lithotomy,  with  successful  results.  Of  the  remaining 
five  cases,  the  termination  is  not  recorded.  Foreign 
bodies  impacted  in  the  rectum  occasionally  find  their 
way  by  ulceration  into  the  bladder. 

In  the  female,  foreign  bodies  can  be  removed  more 
readily  from  the  bladder,  owing  to  the  urethra  being  of 
larger  size  and  more  dilatable,  while  the  shorter  extent 
and  straighter  course  of  the  passage  also  facilitates 
extraction.  An  instrument,  made  b}' Weiss  (Fig.  1008), 
is  especially  suitable  for  catching  and  withdrawing  a 
bair-pin. 

In  all  cases,  a  foreign  body  in  the  bladder  soon  be- 
comes encrusted  with  urinary  deposit ;  and  by  thus 
increasing  tlie  difficulty  of  its  extraction,  and  as  a 
persistent  source  of  irritation,  inducing  an  unhealthy 
state  of  tbe  bladder,  the  result  of  any  operative  proce- 
dure might  be  unsuccessful. 

Worms  of  various  species  bave,  in  rare  instances, 
been  discharged  from  tbe  urinary  bladder.  The  Ascaris 
htmhricoides  or  round  woi-m,  and  the  Ascaris  vermicularis 
or  thread-worm,  both  of  which  species  inhabit  the  intes- 
tine, may  escape  into  the  bladder  through  a  recto-vesieal 
fistula.  The  Strongijhi^s  gigas,  occasionally  infesting  the 
kidney,  passes  down  the  ureters.  The  Spiroptera  hominis 
of  Rudolphi,  probably  the  young  of  Strongylus  gigas, 
were  discharged  from  the  bladder,  during  a  period  of 
years — 1806  to  1837 — in  a  patient  mentioned  by  Sir 
W.  Lawrence ;  and  many  of  the  Dactylius  acuJeatus,  a 
small  round  worm,  were  voided  from  the  bladder  of  a 
female  child,  in  a  case  contributed  by  Mr.  Curling. 
Hydatids  also  have  been  known  to  pass  per  urethram, 
in  rare  cases,  recorded  by  Dr.  Sieveking  and  ]\Ir.  Simon. 
Dermoid  cysts  sometimes  ulcerate  into  the  bladder,  and 
discharge  their  contents, — teeth,  hair,  or  other  con- 
stituents. 

Displacements. — Under  this  title  I  propose  to  notice 
briefly  two  forms  of  Displacement  which,  as  relating  to 
the  Bladder,  are  occasionally  met  with  in  practice — 
Prolapsus,  and  Hernia. 

Prolapsus  may  occur  in  females,  the  bladder  falling 
down  with  the  anterior  wall  of  the  vagina,  in  the  form 
of  a  rounded  swelling  within  the  labia,  or  perhaps  ap- 
^^ly  peai'ing  externally  between  the  thighs.     This  tumour  is 

soft  and  fluctuating  to  thetouch,  especially  when  pressure 
is  made  above  the  pubes ;  and  the  transverse  rugte  of  the  vagina  may 
be  seen,  unless  the  swelling  be  very  tense.  The  compressible  charac- 
ter, and  the  size  of  this  vaginal  swelling,  will  vary  with  the  more  or 
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less  distended  state  of  the  bladder  ;  and  after  micturition,  only  a  lax 
condition  of  the  vaginal  wall  niaj  remain.  Passing  the  finger  on  to 
behind  the  tumour,  the  os  uteri  may  be  felt,  having  a  direction  down- 
wards and  backwards ;  and  this  uterine  displacement  arising  from  the 
bulging  tension  of  the  vaginal  wall,  in  front,  there  can  be  no  doubt 
that  the  case  is  not  one  of  prolapsus  uteri,  and  which  is  a  more  common 
affection.  Prolapsus  of  the  bladder  is  attended  with  some  bearing- 
down  sensation, — stretching  even  from  the  navel,  when  the  bladder 
is  full;  and  constant  vesical  irritability  urges  to  frequent  and  strain- 
ing micturition,  but  with  incomplete  effect,  as  the  fundus  of  the 
bladder  still  remains  full ;  and  while  repeated  efforts  gradually  in- 
crease the  prolapsus,  partial  retention  of  urine  at  length  provokes 
chronic  cystitis.  Surgical  relief  is  sought  sooner  or  later,  for  the 
bladder  is  not  quiet  in  any  state  ;  whether  moderately  full  or  partly 
emptied.  A  catheter  is  introduced,  and  then — in  addition  to  the 
vaginal  tixmour  and  vesical  symptoms — the  Surgeon  can  plainly  feel 
the  point  of  the  instrument  in  the  vagina,  when  turned  down  into  the 
fundus  of  the  bladder;  and  from  which  receptacle  a  quantity  of  urine 
may  be  drawn  off,  below  the  level  that  the  patient  could  expel.  By 
tilting  up  the  vaginal  wall  with  the  fingers,  the  bladder  is  readily 
emptied ;  and  this  natural  mode  of  relief,  aided  by  an  inclined  position 
forwards,  the  patient  may  herself  have  leai'nt  by  experience.. 

The  cause  of  this  prolapsed  state  of  the  bladder  is  soon  discovered. 
The  patient  has  a  large,  relaxed  vagina  ;  which  may  be  the  result  of 
anything  that  has  impaired  the  natural  tone  of  the  passage.  Commonly 
arising  from  repeated  pregnancy,  and  tedious  or  difficult  labour,  this 
state  of  the  parts  is  found  mostly  in  women  who  have  borne  many 
children,  and  in  rapid  succession.  Sometimes  also,  in  women  who  are 
weakly  and  subject  to  leucorrhoea,  the  vagina  is  naturally  so  lax  that 
prolapsus  of  the  bladder  seems  to  be  ever  impending.  But  a  naturally 
lax  perincettm  which  readily  yields  under  any  straining  effort,  is,  so  far 
as  I  have  observed,  rather  a  protective  support  against  the  descent  of 
the  bladder,  or,  indeed,  of  the  uterus. 

Treatment. — It  may  be  possible  to  brace  up  the  relaxed  vaginal 
wall ;  either  by  the  contraction  of  a  cicatrix,  resulting  from  cauteriza- 
tion ;  or  by  removal  of  a  portion  of  the  mucous  membrane,  in  the  form 
of  an  excisional  operation,  with  closure  or  coaptation  of  the  exposed 
surface. 

The  actual  cautery  having  been  applied  to  the  anterior  wall  of  the 
vagina,  produces  a  slough,  followed  by  cicatrization,  which  may  afford 
sufficient  support  to  the  bladder.  But  in  thus  removing  a  portion 
of  the  vaginal  mucous  membrane,  the  superficial  area,  and  even  the 
depth  to  which  the  sloughing  process  may  extend,  is  less  certain,  than 
by  removal  of  the  mucous  membrane  with  the  knife. 

Various  excisional  operations  have,  therefore,  been  devised. 
The  method  proposed  by  Professor  Stolz,  of  JSTancy,  may  be  adopted. 
It  consists  in  removing  a  circular  piece  of  the  vaginal  mucous  mem- 
brane,— varying  in  size,  according  to  the  prolapsus,  and  then  threading 
a  silk  suture  around  this  denuded  area,  near  the  margin  ;  on  drawino- 
the  two  ends  of  the  ligature  together,  the  vaginal  wall  is  proportion- 
ately contracted,  and  the  puckered  cicatrix  resulting  may  prove  a  per- 
manent support.  Another  method,  less  simple,  and  probably  not 
more  effectual,  was  devised  by  Mr.  Baker  Brown.     On  either  side  of 
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the  vagina,  a  longitudinal  piece  of  mucous  membrane,  about  an  inch 
in  length,  and  i-ather  less  in  width,  is  dissected  off  ;  the  upper  edge 
of  these  lateral  denuded  portions  lying  on  a  level  Avith  the  orifice  of 
the  urethra.  Another  piece  of  mucous  membrane,  in  the  form  of  a 
horseshoe,  is  removed  fi'om  the  sides  and  posterior  aspect  of  the 
vagina  ;  the  upper  edge  of  the  shoe  commencing  about  half  an  inch 
below  the  lateral  points  of  denudation,  and  carried  forwards  to  the 
opening  of  the  A^agina,  at  the  junction  of  the  integument.  The  lateral 
denuded  surfaces  are  closed  in,  by  two  or  three  interrupted  sutures 
thi-ough  the  edges  of  the  mucous  membrane.  Then,  the  horseshoe- 
vshaped  exposed  surface  is  brought  together  by  sutures,  passing  froni 
tlie  outer  to  the  inner  niargin  of  the  horn  on  one  side,  and  canned 
across  from  the  inner  to  the  outer  margin  of  the  horn,  on  the  opposite 
side.  To  take  off  the  strain  on  the  naucous  membrane,  these  sutures 
should  be  placed  about  an  inch  from  the  margin  of  the  exposed  surface 
on  either  side  ;  and  the  opposed  surfaces  may  be  kept  more  steadily 
in  contact  by  quills,  as  in  the  operation  for  ruptured  perinteum.  Per- 
fect quiescence  of  the  part  is  further  secured,  by  thoroughly  emptying 
the  bowels  before  operation ;  and  afterwards  keeping  the  patient 
sufficiently  under  the  influence  of  opium  to,  restrain  intestinal  action 
for  a  few  days.  A  flexible  catheter  in  the  bladder  will  obviate  any 
occasion  for  micturition  and  prevent  any  dribbling  of  urine  into  the 
vagina. 

Prolapsus  of  the  bladder,  thi'ough  the  urethra,  in  the  female,  is  a 
very  rare  form  of  displacement,  yet  practically  important,  as  the  pro- 
jection may  be  mistaken  for  a  polypoid  urethral  growth.  The  late 
Mr.  Crosse,  sen.,  met  with  a  remarkable  case  in  the  person  of  a  child 
under  three  years  of  age ;  a  tumour  project- 
ing from  the  external  urinary  meatus  w^as  the 
size  and  shape  of  a  w^alnut,  and  having  a 
bright  scarlet  colour,  with  a  granular  surface,  it 
looked  like  a  vascular  growth.  As  such,  the 
medical  attendant  would  have  removed  by  liga- 
ture that  which  proved,  to  be  a  knuckle  of  the 
bladder.  Mr,  Crosse  returned  it  up  the  dilated 
urethra  ;  and  although  the  prolapsus  had  been 
of  considerable  duration,  it  did  not  reappear. 

Hernia  of  the  bladder,  alias  Cystocele,  is 
another  displacement  of  very  rare  occurrence. 
The  protrusion  may  take  place  in  either  of  the 
ordinary  situations,  as  inguinal  (Fig.  1009)  or 
femoral  hernia  ;  but  it  has  been  met  with  also 
as  a  perineal,  an  obturator,  or  an  iscliiatic  hernia. 
In  the  female,  femoral  and  vaginal  cystocele 
occur,  although  rarely.  A  tumour  of  a  softened 
compressible  character  appears,  say,  in  the  groin, 
and  descends  into  the  scrotum  ;  thus  resembling 

*  St.  Mary's  Hospital  Mus.,  H.  Ti.  1.  Hernia  of  bladder.  The  large  herniated 
Ijouch  was  contained  in  a  scrotal  hernia,  and  it  communicates  above,  by  a  constricted 
neck,  with  the  pouch  of  the  bladder,  of  smaller  size,  which  was  retained  in  the 
pelvis  by  its  attachments  to  the  enlarged  prostate — shown  at  the  upper  part  of  the 
figure.  The  patient  was  never  able  to  empty  his  bladder  without  compressing  the 
large  scrotal  ponch,  so  as  to  force  the  urine  up  into  the  pelvic  portion  of  the  bladder. 
(Samuel  Lane.) 
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an  intestinal  protriision — an  enterocele.  But  certain  peculiar  and  dis- 
tinctive symptoms  may  be  observed.  The  size  of  this  swelling  is  scarcely 
affected  by  coughing — and  which  givesonlya  slight  impulse — nor  by  the 
jjosition  of  the  patient,  standing  up  or  lying  down  ;  the  swelling  varies 
in  size  as  the  bladder  is  emptied,  and  fills  again.  On  compressing  the 
tumour  daring  the  act  of  micturition,  or  with  a  catheter  in  the  bladdei-, 
the  g'?ta.si-intestiual  protrusion  subsides ;  but  it  returns  with  the  re- 
accumulation  of  urine.  The  unaided  act  of  micturition  may  not  reduce 
the  swelling,  for  the  protruded  portion  of  the  bladder  still  remains 
full  of  urine ;  and  this  partial  retention  is  attended  wath  incessant 
vesical  irritability,  and  frequent  desire  to  pass  water — another  symp- 
tom which  distinguishes  cystocele  from  intestinal  hernia.  A  scrotal 
cystocele  may  simulate  hydrocele— both  are  fluctuating  tumours  ;  but 
hydrocele  is  irreducible,  except  when  congenital,  and  then  the  trans- 
parency of  the  distended  tunica  vaginalis  'niay  contrast  with  the 
opacity  of  a  protruded  bladder. 

Vesical  hernia  seeuis  to  originates  in  a  relaxed  and  enlarged  state 
of  the  bladder — an  atonic  condition,  coupled  with  the  retention  of  urine. 
The  distended  bladder  yields  laterally  more  readily  than  in  any  other 
direction,  and  thus  reaching  the  internal  abdominal  ring,  it  may  partly 
protrude  through  the  inguinal  canal.  At  first,  there  is  no  peritoneal 
investment — no  sac  ;  but  when  the  fundus  of  the  bladder  descends,  the 
peritoneal  covering  presents  a  sac.  Sometimes,  an  ordinary  intestinal 
and  omental  hernia  co-exists,  and  this  protrusion  descends  in  front  of 
the  cystic,  behind  which  lies  the  spermatic  cord.  In  some  cases,  the 
protruded  portion  of  the  bladder  has  contained  not  only  urine,  but  also 
one  or  more  calculi,  formed  apparently  in  consequence  of  retention 
and  vesical  catarrh.  With  any  symptoms  of  stone,  sounding  then,  of 
course,  will  not  detect  the  calculus.  When  situated  in  the  groin,  as 
a  cystic  bubonocele,  the  stone  has  been  mistaken  for  a  bubo  ;  an  odd 
mistake,  considering  all  the  different  circumstances  of  the  two  cases. 

The  treatment  of  cystocele  is  simply  that  of  hernia  ;  the  protrusion 
should  be  reduced,  and  kept  up  by  a  truss ;  or,  when  irreducible,  a 
suspensory  bag  must  be  worn,  and  the  herniated  portion  of  bladder 
should  be  compressed  during  mictux'ition. 

In  the  event  of  an  operation — owing  to  strangulation,  the  Surgeon 
will  remember  the  peculiarities  of  the  hernia  with  which  he  has  to 
deal ; — the  absence,  usually,  of  a  peritoneal  sac  to  the  bladder ;  and 
the  possible  co-existence  of  an  intestinal  hernia,  with  a  sac,  overlying 
the  cystocele,  which  may  have  become  thickened  and  otherwise  changed. 
Should  the  vesical  protrusion  contain  a  stone,  this  should  be  returned 
into  the  cavity  of  the  bladder,  and  afterwards  removed  by  lithotomy 
or  lithotrity.  But  a  stone  has  been  extracted  by  direct  incision  into 
the  protruded  portion  of  the  bladder,  and  no  tmfavourable  symptoms 
followed  this  method  of  operation. 

Malformations. — Congenital  aberrations  of  development  in  regard 
to  the  Bladder  are  not  commonly  met  with  ;  the  misery  any  such 
condition  entails  necessarily  precluding  the  unhappy  individual  from 
society.  Probably,  however,  such  cases  are  more  numerous  than 
was  formerly  supposed  ;  as,  since  surgical  attention  has  been  directed 
to  their  relief,  persons  thus  afflicted  present  themselves  more  frequently 
at  Hospitals  and  in  private  practice. 

Malformations  of  the  bladder  are  of  three  kinds  : — (1)   absence  of 
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the  organ,  Avith  certain  abnormal  deviations  of  the  ureters ;  (a)  their 
direct  communication  with  the  urethra,  (b)  with  the  rectum,  (c)  with 
the  vagina ;  (2)  bipartite  bladder,  or  the  co-existence  of  two  or  more 
bladders ;  (3)  extroversion  of  the  bladder,  arising  from  a  congenital 
absence  of  the  anterior  wall  of  the  organ,  with  corresponding  deficiency 
of  the  anterior  wall  of  the  abdomen,  thus  exposing  the  posterior  wall 
of  the  bladder  as  a  prominent  projection. 

Extroversion  of  the  bladder  demands  more  particular  notice,  this 
malformation  being  susceptible  of  relief. 

With  absence  of  the  abdominal  wall  over  the  bladder,  the  anteinor 
wall  of  this  organ  is  wanting  ;  the  pubic  symphysis  is  sometimes  absent 
also,  leaving  a  gap,  which  may  be  bridged  across  by  a  fibrous  bond  of 
union  between  the  pubic  bones,  from  which  the  recti  muscles  diverge 
in  the  lower  part  of  the  abdomen.  The  posterior  wall  and  base  of  the 
bladder  are  then  pushed  forward  by  the  abdominal  viscera,  and  form 
a  convex  projection ;  the  mucous  membrane  having  a  bright  red, 
vascular  appearance,  and  showing  the  orifices  of  the  two  ui^eters,  as 
prominent  papillce,  about  an  inch  apart.  From  these  orifices,  the  urine 
distils  and  trickles  downwards,  perpetually  moistening  the  mucous 
surface ;  but  in  some  cases,  the  ureters  having  become  dilated,  the 
urine  is  retained  in  them,  and  ejected  in  jetting  streamlets  occasion- 
ally. Below  the  extroverted  bladder,  a  short  imperfect  penis  depends, 
which  is  flattened  and  cleft  above,  in  the  middle  line  into  the  urethra, 
■ — a  condition  of  more  or  less  complete  epispadias.  At  the  root  of  the 
penis,  and  corresponding  to  the  pubic  gap,  when  present,  a  rudimentary 
prostate  usually  exists,  the  diicts  opening  into  the  angle  between  the 
bladder  and  pubes.  With  complete  epispadias,  the  floor  of  the  urethra 
is  shown,  even  as  far  back  as  the  prostatic  sinus,  containing  the  crista 
galli  and  the  openings  of  the  ejaculatory  ducts,  A  pouch  of  integu- 
ment below  represents  the  scrotum,  and  contains  the  testes,  of  small 
size,  with  usually  some  hernial  protrusion  of  the  bowels  beneath  the 
extroverted  bladder.  Both  sexes  are  liable  to  this  malformation,  but 
it  occurs  far  more  commonly  in  the  male.  In  the  female,  the  external 
genitals  are  also  imperfectly  developed ;  the  clitoris  is  usually  split, 
and  the  labia  diverge  upwards  to  the  integument  adjoining  the  extro- 
verted bladder.  Yet, the  sexual  f  unctionmay  be  performed, — proliinidor; 
and  in  at  leasttwo  instances,  pregnancyhasfollowed,  and  safe  parturition. 
But,  in  both  sexes,  the  extroverted  mucous  membrane  is  very  sensitive 
and  readily  bleeds ;  while  the  continual  distillation  of  urine,  rendered 
alkaline  and  decomposing  from  contact  with  the  mucus  of  the  inflamed 
bladder,  thus  produces  excoriation  of  the  parts  beneath,  and  pervades 
the  patient  with  a  constant  urinary  ammoniacal  odour;  so  that  his 
life  is  a  misery  to  himself  and  intolerable  to  others  about  him,  When 
the  pubic  symphysis  is  wanting,  the  pelvis  being  loosened  and  the 
hips  widened,  the  person  thus  afflicted  can  only  shuffle  about  from 
chair  to  chair. 

Treatment. — Mechanical  contrivances  have  been  made  Avith  the 
view  of  forming  an  artificial  abdominal  wall  over  the  bladder,  and  to 
catch  the  urine  as  it  flows  ;  thus  preventing  excoriation  and  the  urinous 
odour.  An  india-rubber  bag  or  urinal  maybe  fastened  over  the  bladder 
for  this  purpose  ;  but  great  nicety  of  fit  and  capability  of  adjustment 
to  the  various  positions  of  the  body  are  requisite  elements  in  any  such 
contrivance. 
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Plastic  operations  have  also  been  devised  with  the  view  of  restoring 
the  deficient  abdominal  wall,  and  thus  closing  in,  or  as  it  were  com- 
pleting, the  bladder.  An  ingenious  operation  of  this  kind  was  origin- 
ally performed  bj  M.  Adolphe  Richard,  in  October,  1853 ;  it  was 
founded  upon  one  performed  bj  M.  I^^elaton  for  a  lesser  degree  of 
deformity — simple  epispadias — in  the  early  part  of  1852.  Subse- 
quently, in  1859,  Pancoast,  of  Philadelphia,  introduced  the  use  of  two 
reversed  flaps  of  integument,  taken  from  the  sides  of  the  bladder,  and 
turned  with  the  skin  surface  towards  the  bladder.  In  the  same  year. 
Dr.  Daniel  Ayres,  of  ISTew  York,  operated  in  two  cases  on  the  same 
principle ;  and  the  skin  at  the  margin  of  the  exposed  bladder  was 
dissected  up  and  brought  together  by  sutures  over  the  raw  surface  of 
the  reflected  flaps.  Into  this  country,  Mr.  Timothy  Holmes  was  the 
first  to  introduce  an  important  modification  of  the  operation, — reversed 
and  superimposed  flaps  taken  from  the  groins,  at  the  sides  of  the  bladder ; 
whereby  a  better  supply  of  nourishment  is  provided,  from  the  recur- 
rent branches  of  the  common  femoral  artery,  for  primary  union  to  take 
place.  Mr.  John  Wood  has  completed  the  operation,  in  all  its  details, 
and  has  been  the  most  successful  operator. 

The  operation  now  consists  of  two  stages  ;  the  first,  to  effect  the 
closure  of  the  upper  part  of  the  bladder ;  the  second,  after  an  interval  of 
about  a  month,  to  close  in  the  lower  part,  and  to  form  a  prepuce  and 
complete  the  urethra.  Closure  of  the  bladder  can  be  accomplished  by 
reflecting  two  triangular  flaps  of  skin,  one  on  each  side  of  the  exposed 
bladder,  with  their  bases  down- 
wards, and  attached  to  the  skin 
of  the  groin  at  Poupart's  liga- 
m.ent.  The  apex  of  each  flap 
meets  the  other  at  the  median 
line  above  the  extroverted  blad^ 
der,  so  that  the  raw  surfaces 
exposed  by  lifting  them  are  con- 
tinuous at  that  point.  The 
inner  edges  of  the  flaps  are 
made  close  up  to  the  bladder, 
and  are  brought  together  in  the 
median  line,  and  united  by  inter- 
rupted wire  sutures.  The  penis 
may  then  be  fastened  down  to 
the  scrotum  by  a  silver  wire 
suture  passed  through  the  frce^ 
num,  to  allow  a  free  escape  of 
the  urine.  The  angles  of  the 
groin  and  umbilical  incisions 
are  then  to  be  united  by  wire 
sutures. 

In  other  cases,  the  bladder 
may  be  closed  by  two  lateral 
flaps,  as  in  the  preceding 
method;  but  one  being  reversed  with  the  integumental  surface 
towards  the  mucous  membrane,  and  the  other  superimposed  upon  the 
raw  surface  of  the  former. 

But,  the  operation   now  generally  practised   consists   in  making 
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three  flaps  :  an  umbilical  of  a  somewhat  squai^e  shape  (Fio^.  1010)  and 
of  large  size — embracing  tlie  whole  width  of  the  exposed  bladder,  and 
vertically  rather  longer. — this  flap  being  rever.sed  towards  the  mucous 
membrane  ;  the  two  lateral  groin-flaps  are  of  pjTiform  shape,  with  the 
peduncle  directed  towards  the  thigh  and  scrotum, — and  these  flaps  are 
superimposed  upon  the  raw  surface  of  the  reversed  umbilical  flap,  and 
meet  in  the  middle  line.  The  side-flaps,  thus  adjusted,  are  secured 
by  three  or  four  hai'c-lip  pins,  ti-ansfixing  the  whole  thickness  of  the 

flaps,  and  passing  more  deeply 
through  a  poi'tion,  but  not  the 
entire  thickness  of  the  umbilical 
flap  (Fig.  1011).  The  surfaces 
exposed,  by  raising  the  three 
transplanted  flaps,  on  either  side 
and  above  the  bladder,  are  then 
to  be  closed  in,  by  uniting  the 
margins  of  the  wounds  with 
hare^lip  pins ;  thus  presenting 
a  vertical  line  in  the  upper  or 
umbilical  wound,  and  two  in- 
clining horizontal  lines  in  the 
groin  wounds.  Strips  of  plaster 
also  should  be  placed  in  the 
intervals  of  the  sutures,  as  an 
additional  suppoi^t  to  prevent 
any  traction  on  the  integument. 
These  strips  should  be  of  suf- 
ficient length,  and  run  trans- 
versely and  obliquely  across  the 
abdomen  and  groins,  to  draw 
the  integuments  towards  the 
middle  line :  thus  to  prevent 
the  slightest  strain  upon  the 
sutures,  and  allow  the  lines  of 
union  to  lie  in  quite  easy  apposition.  For  this  purpose  also,  the  patient 
must  be  placed  in  bed  in  the  sitting  po.sture,  and  with  his  knees  drawn 
up  and  tied  together. 

Sometimes  the  operation  ig  complicated  by  hernial  protrusion,  in 
some  situation  or  another ;  and  then  the  Surgeon  will  have  to  exercise 
all  his  ingenuity  in  devising  the  shape  of  the  flaps  so  as  to  leave  that 
weakened  part  supported  by  integument,  and  yet  to  cover  the  exposed 
surface  of  vesical  mucous  membrane. 

Completion  of  the  urethra  and  the  formation  of  a  prepuce — accoi-d- 
ing  to  Wood's  operation—"  consists  in  i-aising  the  whole  front  of  the 
scrotum,  together  with  the  skin  covering  the  lower  side  of  the  penis — 
going  deep  enough  to  include  the  muscular  layer  of  the  dartos — so 
that  these  tissues  form  a  sort  of  bridge  of  skin  connected  with  the 
groin  on  both  sides.  This  is  then  lifted  over  the  penis,  which  the 
great  extensibility  of  the  parts  permits  ea.sily  to  be  done,  and  placed 
upon  a  bed  or  raw  surface,  prepared  for  its  lodgment  by  turning 
down  a  collar  or  flap  from  the  arched  border  of  the  bladder- covering 
above,  and  from  the  sides  of  the  urethra  and  penis  below,  as  far  for- 
ward as  the  glans  (Fig.  1012).     A  continuous  thin  wire  suture  holds 
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tlie  deeper  or  reversed  flaps  together,  and  a  single  line  of  interrupted 
sutures  connects  tie  transplanted  scrotal  structures  to  the  border  of 
the  bladder- covering  (Fig.  lOlo).  The  gap  in  the  scrotal  Avail  is  after- 
wards easily  closed  in  over  the  testicles  bv  the  gTeat  extensibility  of  the 
hinder  part  of  the  bag,  which  is  left  intact ;  the  margins  of  the  wound 
being  brought  together  vertically  by  thickish  wire  siitures  that  will 
not  easily  cut  out." 

As  to  the  difficulties  of  these  plastic  operations,  Mr.  Wood  finds 
that  in  the  first  stage,  or  closure  of  the  bladder,  the  chief  difficulty 


Fig.  1012. 


Fig.  1013. 


arises  from  the  hernia-like  protrusion  of  the  hinder  wall  of  the  exposed 
bladder  by  the  action  of  the  abdominal  walls  upon  the  contained 
viscera.  In  the  second  stage — that  of  forming  the  new"  prepuce  and 
completing  the  urethra — the  chief  difficulty  arises  fi'om  the  occurrence 
of  erections  in  the  imperfect  penis,  excited  perhaps  by  irritation  of 
the  sutures  ;  thus  displacing  the  united  parts,  or  rupturing  the  newly 
formed  adhesions,  before  sufficiently  firm  to  resist  tension. 

After-treatment. — The  former  difficulty  referred  to,  is  best  obviated 
by  position  of  the  patient,  after  operation  ;  a  sitting  posture,  with  the 
knees  drawn  up,  tied  together,  and  placed  over  a  high  bolster.  This 
relaxes  the  abdominal  and  pelvic  muscles  connected  with  Poupart's 
ligament  completely,  and  also  allows  the  urine  to  drain  off  by  gravi- 
tation from  the  raw  and  adhering  surfaces.  To  prevent  anv  strain 
upon  the  flaps  during  defecation,  it  may  be  desirable  to  keep  the 
bowels  under  the  influence  of  opium  for  the  first  few  days,  as  well  as 
to  have  them  freely  open  before  the  operation.  A  large  spono-e  is 
placed  against  the  perineum  to  absorb  the  urine  as  it  drains  away 
from  the  supra-penile  aperture.  Erections  are  most  eff^ectually  con- 
trolled by  continued  cold  applications,  as  by  irrigation  or  ice-bao-s. 
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Removal  of  the  pins  should  be  regulated  by  the  course  of  the  union. 
Probably,  in  about  a  week,  some  of  them  may  be  withdrawn,  leaving 
the  support  of  plaster  strips  as  may  be  necessary.  At  the  end  of  four 
or  five  Aveeks,  union  will  usually  have  been  completed.  Sometimes, 
the  growth  of  hairs  on  the  bladder  aspect  of  the  umbilical  flap  is  a 
source  of  irritation  and  delay.  If  the  hairs  can  be  got  at,  they  may 
be  picked  out  with  forceps.  Extreme  cleanliness  must  be  observed 
throughout  the  treatment,  by  gently  springing  the  margin  of  the  flaps, 
and  especially  arou,nd  the  bladder,  where  phosphatic  deposit  is  apt  to 
collect,  which  may  be  dissolved  by  injection  with  weak  acid  solution. 

liesults  of  Operaiion. — Considerable  success  has  attended  operative 
procedures  for  the  plastic  repair  of  extroverted  bladder.  Richard's 
case  was  unsuccessful,  death  ensuing,  in  nine  days,  from  peritonitis. 
Ayres's  two  cases  Avere  both  successful.  So  also  was  another  by  M. 
Michel,  18(58 ;  that  of  a  male  child,  fourteen  months  old.  But  Mr. 
Wood  records  eight  cases  of  operation  {3IecL-Chir.  Trans.,  1869),  in 
none  of  which  was  there  the  slightest  approach  to  peritonitis ;  and 
all  recovered,  except  the  first  case,  which  terminated  fatally,  death 
however  not  resulting  from  the  operation.  The  success  of  operation, 
in  curing  or  relieving  the  malformation,  has  been  variable;  sometimes 
a  perfect  result,  sometimes  a  complete  failure,  sometimes  a  greatly  im- 
proved condition. 

The  causes  of  failure  have  been  sloughing  of  the  flaps  ;  whether 
from  their  too  limited  extent,  or  their  subsequent  tension,  or  from  the 
want  of  support,  or  the  strain  put  upon  them  in  the  act  of  deffecation. 
Sometimes  the  flaps  may  not  have  partly  perished,  but  they  become 
atrophied,  OAving  to  deficient  blood-supply,  from  not  so  placing  the 
groin-peduncles  that  they  shall  contain  the  nutrient  branches  of  the 
femoral  artery.  Peritonitis  has  seemed  to  arise  from  dissecting  up 
the  umbilical  flap  too  deeply  or  beloAV  the  fascia;  especially  where  the 
parietes  are  thinnest,  just  above  the  extruded  bladder. 

F'uNCTiONAL  Morbid  Conditioxs. — The  bladder  is  subject  to  func- 
tional morbid  conditions,  which  may,  or  may  not,  involve  structural 
alterations  in  the  organ. 

These  conditions  of  function  comprise: — (1)  Irritability  of  the 
bladder,  with  frequent  and  painfully  urgent  micturition;  (2)  spas- 
modic action;  (3)  neuralgia;  (4)  paralysis,  (5)  including  impotency 
of  the  bladder;  (6)  atony;  (7)  incontinence  or  involuntary  escape 
of  urine ;  (8)  engorgement  of  the  bladder,  and  overflow  of  urine ; 
(9)  retention  of  urine. 

The  anatomical  construction  of  the  bladder  has  important  relations 
to  these  various  functional  conditions  of  this  organ. 

The  muscular  arrangement  forms  the  "  detrusor  urinae,"  and  a 
marked  band  around  the  neck  of  the  bladder  is  named  "sphincter 
vesicae."  The  action  of  these  muscles  is  involuntary — the  one  in 
expelling,  the  other  in  retaining  the  urine  ;  but  in  the  function  of 
micturition,  the  sphincter  of  the  bladder  is  voluntarily  relaxed,  the 
detrusor  then  expelling  the  urine,  aided  by  the  compressive  action  of 
the  abdominal  muscles,  as  a  voluntary  effort.  In  the  intervals  of 
micturition,  the  tonic  contraction  of  the  muscular  or  middle  coat  of 
the  bladder  maintains  a  certain  compressive  action  on  the  contained 
urine,  resisting  over-distension  of  the  oi-gan. 

Irritability   of   the   Bladder. — This  functional  condition  is  de- 
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noted  by  frequent  Tnidurition,  of  a  more  or  less  painfully  urgent 
character. 

The  healthy  irritability  or  contractility  of  the  bladder  is  the  vital 
property  of  the  mioscular  bands,  in  its  middle  coat ;  the  stimulant 
influence  of  healthy  urine  being  just  sufficient  to  excite  the  act  of 
micturition  when  the  bladder  is  moderately  distended.  The  patho- 
logical condition  of  increased  irritability  is,  therefore,  immediately 
referable  to  the  muscular  constituent  of  the  bladder,  and  this  morbid 
state  induces  frequent  micturition  ;  but  the  painfully  urg'ent  desire  to 
expel  the  urine  more  frequently,  is  due  to  a  similar  exalted  sensibility 
of  one  or  other  system  of  nerves,  or  may  be  referable  to  both.  From 
being  so  often  emptied,  the  bladder  becomes,  at  last,  less  capacious  than 
natural,  and  unable  to  hold  the  average  quantity  of  urine. 

Irritability  of  the  bladder — thus  a  musculo-nervous  functional  con- 
dition of  this  organ — is  itself  a  symptom  only  ;  yet  it  is  one  which  has 
a  widespread  etiology,  comprising  both  local  and  constitutional  causes  ; 
the  latter  relating  chiefly  to  morbid  states  of  the  blood,  or  of  the 
nervous  system,  and  connected  frequently  with  various  hygienic  and 
social  habits  of  life.  Vesical  irritability  is,  therefore,  not  merely  a 
symptom  which  may  be  selected  for  the  convenience  of  associating 
much  valuable  clinical  experience  pertaining  to  diseases,  different  in 
themselves;  but,  as  a  symptom,  it  may  have  also  a  valuable  etiological 
significance,  by  leading  to  the  discovery  of  latent  disease  in  operation, 
in  perchance  some  distant  and  previously  unsuspected  organ  or  jjart  of 
the  body ;  while  the  continued  influence  of  any  such  disease,  and 
thence  iia  prognosis,  may  perhaps  be  determined  iDy  the  persistence  of 
the  vesical  irritability.  Consequently,  rational  curative  treatvient  can 
be  brought  to  bear  upon  the  disease,  which  has  been  thus  indicated 
and  estimated. 

Causes. — The  bladder  has  its  nervous  and  vascular  relations  to  sur- 
roimding  organs,  and  to  organs  distant  in  the  body — both  in  health  and 
disease.  This  twofold  relation  to  other  organs,  through  the  medium 
of  the  nervous  and  vascular  systems,  is  the  key  to  the  etiology  of 
irritability  of  the  bladder.  But  the  organ  itself  may  be  the  seat  of 
irritation,  in  disease  of  the  bladder;  or  its  contents  may  be  the  source 
of  direct  irritation,  as  by  the  presence  of  stone,  blood,  or  morbid  con- 
ditions of  urine. 

All  the  causative  conditions  of  vesical  irritability  are  conveniently 
arranged  under  two  general  heads  : — 

Local  causes. — Diseases  of  siirroimding  organs  which  cluster  around 
the  bladder,  may  severally  operate  as  causes  of  its  irritability.  The 
majority  of  these  diseases  affect  the  bladder  through  either  its  nervous 
or  vascular  relations  with  the  organ,  diseased.  But  some  apparently 
act  mechanically,  in  reducing  the  capacity  oi  the  bladder  as  a  receptacle 
for  urine  ;  by  pressure  from  a  tumour  of  the  rectum  or  uterus,  or  by 
displacement  of  the  latter  organ.  Diseases  of  the  bladder  itself  may 
sometimes  act  mechanically  in  like  manner;  by  hypertrophy  or  thick- 
ening of  the  wall  of  this  organ,  or  by  chronic  enlargement  of  the 
prostate.  In  either  way,  the  capacity  of  the  bladder  being  diminished, 
while  the  quantity  of  urine  secreted  and  conveyed  into  it  continues 
undiminished,  or  is  perchance  increased,  a  more  frequent  discharge 
of  urine  is  necessitated — a  more  frequent  micturition,  and  thus  the 
phenomenon  of  vesical  irritability  will  be  established.     Other  organic 
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diseases  of  the  bladder,  as  cancer,  may  operate  in  part  mechanically  ; 
but  more  especially,  by  indiicino:  an  exalted  state  of  the  vital  property 
of  irritahility  or  contractility  in  the  muscular  coat  of  the  bladder. 
Cystitis,  in  the  acute  stage  of  inflammation,  being  unattended  by  any 
notable  thickening  of  the  bladder,  would  seem  to  have  a  similar 
influence.  So  also  morbid  contents  of  the  bladder;  as  various  con- 
ditions of  the  urine,  the  presence  of  blood  or  of  a  stone. 

The  various  local  diseases -which  operate  as  causes  of  vesical  irrita- 
bility may  be  enumerated  in  connection  with  the  organs  themselves,  as 
follow^ : — (1.)  Habitual  constipation  and  Diseases  of  the  Rectum; 
principally — haemori'hoids,  fissured  anus,  inflammation  of  the  rectum, 
stricture,  cancer,  abscess  about  the  rectum,  fistula  in  ano,  and  asca- 
rides.  (2.)  Displacements  and  Diseases  of  the  Uterus  and  Vagina ; 
chiefly — prolapsus  uteri  or  vaginae,  acute  inflammation  of  the  uterus, 
cancer,  fibrous  tumour,  and  ovarian  disease,  or  disordered  menstrua- 
tion. (3.)  Stricture  of  the  Urethra,  organic,  spasmodic,  inflammatory, 
also  phimosis,  and  urethritis — gonon^hoea  or  gleet.  (4.)  Diseases  of  the 
Prostate  Gland;  cbiefly — chronic  enlargement,  inflammation,  cancer 
or  other  tumours,  and  sexual  excess,  (o.)  Diseases  of  the  Bladder; 
chiefly — hvpertroph}-,  cystitis  (acute  and  chronic),  cancer,  stone, 
haemorrhage,  hernia.  Morbid  conditions  of  the  Urine,  with  Urinary 
Deposits,  rank  as  local  causes  of  irritability  by  their  direct  operation 
on  the  interior  of  the  bladder ;  but,  as  pertaining  to  Urinary  Patho- 
logy, they  are  included  under  the  second  general  heading. 

Constitutional  causes. — This  great  class  of  causes  embraces — (1) 
morbid  conditions  of  the  blood,  (2)  those  of  the  nervous  system. 

Morbid  conditions  of  the  Blood  result  from  perversions  of  the  blood- 
forming  processes  ;  (a)  by  raal-assimilation,  primarily  in  the  process 
of  digestion,  or  secondarily  in  that  of  nutrition ;  (h)  by  mal-excretion, 
through  the  kidneys,  skin,  or  liver.  Diseases  of  the  organs  severally 
concerned  in  these  processes,  give  rise  to  the  consequent  blood-con- 
ditions ;  and  they,  in  their  turn,  ai-e  manifested  by  corresponding 
states  of  the  urine,  and  urinary  deposits ;  the  whole  constituting 
Urinary  Pathology.  In  relation  to  irritability  of  the  bladder,  the 
organic  conditions  are  remote  causes ;  the  urinary  conditions  are 
direct  or  immediate  causes ;  while  the  blood- vascular  system  is  the 
medium  of  communication.  The  chief  of  the  causative  urinary  con- 
ditions are — uric  acids  and  urates,  oxalates,  and  phosphates.  As 
a  sequel  of  various  eruptive  fevers,  vesical  irritability  may  also  be 
referable  to  blood-poisoning. 

Morbid  conditions  of  the  Nervous  System  comprise  diseases  of  the 
Nervous  centres — brain,  and  spinal  cord ;  and  of  the  ganglionic 
centres  of  the  sympathetic  nervous  system.  Diseases  of  these  central 
organs,  and  of  organs  generally,  being  severally  connected  through 
the  nervous  system,  they  may  thence  become  causes  of  vesical  irri- 
tability. Whatever  may  be  the  essential  pathology  of  hysteria,  no 
disease  manifested  through  the  nervous  system  is  more  often  attended 
with  irritability  of  the  urinary  bladder.  Depressing  passions,  such  as 
grief,  anxiety,  or  fear,  and  nervous  exhaustion  ;  or  mental  excitement, 
as  anger  ;  are  also  causes  of  this  affection.  With  neuro-etiology  may 
be  associated  the  operation  of  sudden  exposure  to  cold,  or  the  influence 
of  heat,  especially  upon  the  head,  and  sunstroke. 

It  thus  appears  that  diseases  of  organs  distant  in  the  body  from 
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the  urinary  bladder  are  bi^ouglit  to  bear  upon  this  organ,  through  the 
agency  of  the  nervous  and  vascular  systems  ;  just  as  local  diseases 
generally  operate,  in  like  manner,  upon  it.  Hence  the  widespread 
etiology  of  irritability  of  the  bladder. 

Treatment. — Remedial  measures  must  of  course  have  reference  to 
any  cause  or  causes  in  operation.  Tiie  treatment  of  local  causes  will 
be  found  in  the  various  sections  of  this  work,  as  pertaining  to  Diseases 
of  the  Rectum,  etc.  ;  and  the  treatment  of  constitutional  causes,  both 
from  a  remedial  and  joreventive  point  of  view,  is  a  large  and  special 
subject,  which  is  considered,  as  relating  to  Urinary  Diseases  and 
Deposits,  at  p.  810  of  this  volume. 

Spasm  of  the  Bladder. — This  affection  is  said  to  be  an  involun- 
tary and  exceedingly  painful  contraction  of  the  bladder,  occurring 
from  time  to  time ;  the  cause  usually  being  inflammation,  stone, 
morbid  growth,  etc.  Van  Buren  refers  some  cases  of  vesical  spasm  to 
chorea;  the  involuntary  spasmodic  expulsion  of  urine  being  associated 
with  choreic  symptoms.  Spasm,  like  irritability,  is  a  symptom  only, 
of  which  disease  is  the  cause.  I  am  disposed  to  regard  both  these 
symptoms  as  the  same,  but  as  differing  in  their  degi-ee  of  intensity ; 
spasm  representing  excessive  irritability,  and  an  acutely  painful 
urgency,  as  well  as  frequency,  of  micturition. 

The  treatment  of  this  affection  is  that  of  cystitis,  and  the  removal 
of  any  foreign  body  from  the  bladder;  as  a  calculus,  by  the  operation 
of  lithotomy  rather  than  by  lithotrity. 

]S"euralgl\,  or  Hyperesthesia. — Excessive  sensibility  of  the  neck 
of  the  bladder  and  prostatic  urethra  is  denoted  by  similar  symptoms; 
but  the  act  of  micturition  is  more  especially  painful,  and  there  may 
be  at  times  seminal  emissions  with  erections — ^in  the  form  of  active  or 
spasmodic  spermatorrhoea.  This  painful  affection  is  unaccompanied 
with  any  apparent  disease  discoverable  during  life  or  after  death.  It 
seems  to  arise  more  often  from  constitutional  causes,  resulting  in  a 
generally  depressed  state  of  the  nervous  system,  and  of  the  circulation  ; 
especially  from  chronic  gout  or  rheumatism,  and  the  anaemia  conse- 
quent upon  malarious  poisoning,  or  the  wear  and  tear  of  life.  But 
vesical  neuralgia  may  also  proceed  from  rectal  constipation,  the  irrita- 
tion of  sexual  excesses,  or  of  ungratified  desire,  habitual  masturbation, 
or  other  local  causes,  On  passing-  an  instrument,  the  urethra  is  found 
to  be  ovei'sensitive,  and  contractile ;  but  in  the  membranous  portion 
the  point  of  the  instrument  is  grasped  and  arrested,  or  having  passed 
into  the  prostatic  urethra,  the  patient  experiences  great  pain,  and 
becomes  faint,  or  has  a  sexual  oi-gasm  of  an  hysterical  character  ;  and 
on  entering  the  bladder,  the  vesical  neck  is  equally  sensitive  or  pain- 
ful, and  spasmodic  desire  to  micturate  is  provoked.  On  withdrawino- 
the  instrument,  a  drop  or  two  of  blood  may  follow,  but  the  symptoms 
are  often  relieved,  for  a  while  ;  the  sensibility  and  contractility  ha  vino* 
been  exhausted  apparently  by  the  temporally  compression  produced  by 
the  instrument  in  the  urethra.  A  correct  diagnosis  is  very  important, 
lest  perchance  stone  in  the  bladder  or  some  disease  of  the  organ,  as 
inflammation,  be  mistaken  for  neuralgia  ;  or  the  worse  error  be  com- 
mitted, of  attributing  a  merely  neuralgic  affection  to  some  such 
organic  cause. 

Treatment  must  be  conducted  on  ordinary  principles  :  the  removal 
of  any   causative  condition  referred  to,   and  the   administration  of 
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anodTiies^  or  their  iopical  influence  bj  suppositories,  with  tonics, 
especially  iron,  arsenic,  quinine,  and  strvchnia ;  a  well-re^^lated  diet 
and  state  of  the  bowels,  chanoe  of  air.  and  other  hygienic  resources. 
One  of  the  worst  cases  I  ever  had  was  in  an  old,  enfeebled  debauchee, 
subject  to  rheumatic  attacks,  and  whose  rectum  was  often  loaded  with 
the  feculent  matter  of  hard,  undigested  food.  He  became  much 
reliered  by  remoTing  this  source  of  irritation.  The  passage  of  a  fuU- 
sized  conical  steel  sound  afTords  relief  in  all  cases,  after  using  this 
instroment ;  but  it  should  not  remain  in  the  urethra  longer  than  a 
minute  or  two,  nor  be  reintrodui^ed  oftener  than  eireiy  other  day, 
lest  it  become  an  irritant  instead  of  a  sedatiire  and  tonic  to  the 
^urethral  nerves,  nauseles,  and  vessels. 

Paralysis  of  thb  Bladdkk. — ^This  condition  of  the  bladder  signifies 
a  loss  or  impairment  of  the  contractile  power  of  its  muscular  fibres,  by 
failure  of  the  nervous  supply  to  this  organ. 

The  paralysis  may  be  partial  or  complete,  and  the  usual  cause  is 
some  lesion  of  the  cerebral  or  spinal  nervous  centres.  Thus,  it  occurs 
in  connection  with  injury  to  the  brain  or  spine ;  or  from  disease,  as 
apoplexy,  softening,  or  other  stmcturalfy  destructive  disease.  Some- 
time the  paralysis  seems  to  be  dependent  on  functional  conditions, — as 
in  hysteria  ;  spinal  debility  induced  by  sesual  excesses ;  reflex  action 
&om  some  adjacent  source  of  inritaldon,  as  hsemorrhoids  and  after 
operations  for  their  removal;  the  shock  of  injury;  the  result  of 
fcnrer;  and  the  influence  of  certain  medicinal  agents,  as  belladonna 
or  hyoeeyamus. 

These  two  classes  of  cansatiTe  conditions  have  each  an  important 
characteristic,  and  the  prognosis  differs  accordingly.  The  fufutional 
causes  of  paralysis  of  the  bladder  produce  only  a  temporary  effect — 
the  organ  r^:aining  its  expulsive  power;  but  the  strudural  causes 
generally  involve  other  parts — they  are  not  restricted  in  their  action 
to  local  paralysis  of  the  bladder  alone.  Such  limited  paralysis  of  the 
whole  organ,  producing  retention  of  urine,  or  of  its  neck  only,  pro- 
ducing incontinence,  is  extremely  rare;  it  is  usually  not  a  paralytic 
condition,  but  ^mply  atony  from  over-distension. 

A  paralyzed  bladder  at  last  becomes  atrophied ;  the  walls  getting 
thinner  from  loss  of  innervafion,  and  perhaj^  undergoing  fatty 
degeneratk)n. 

The  retention  of  urine,  and  a  distended  state  of  the  bladder,  can 
be  readily  ascertained  by  percussion  above  the  pubes ;  the  bag  of  fluid 
emitting  a  dull  sound  when  percussed  in  the  usual  manner,  and  the 
area  of  dnfaoess  may  extend  up  to  the  umbilicus,  as  trie  '  "  - 
becomes  fully  distended  with  urine. 

Treatmemi. — Palliative  measures  consist  in  emptying  '    - 
from  time  to  time,  and  in  the  treatment  of  chronic  cystiti- 
on  the  paralysis  and  retention  of  urine.   The  urine  must  ?  ^    .  ~ 

two  or  three  rimes  a  day,  by  means  of  a  full-sized  catheter 
be  used  gently,  the  bladder  having  lost  its  sensibility  t 
injury  is  inflicted,  and  the  urethra  being  often  in  a  lax  -     - 

stream  of  urine  drawn  off  will  be  small,  or  even  dribblir^ .  - 

the  bladd^  having  lost  its  contractile  power ;  propulsic- 
on  the  action  of  the  abdominal  muscles  alone,  when  not  in ' 
paralysis.     Chronic  cystitis  is  apt  to  supervene;  a  low  ix^  ._^u.    - 
of  the  mucous  membrane  of  the  bladder,  partly  resulting  from  frequent 
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distension  of  the  organ,  but  principally  conseqnent  on  the  loss  of 
innervation.  This  inflammatory  state  shonld  be  treated  by  local 
means  ;  injections  of  tepid  water  to  wash  out  the  bladder,  followed  by 
weak  astringent  injection.  Cnrative  measures  must  be  directed  to 
the  restoration  of  innervBtion — the  supply  of  nervotis  influence. 

In  chronic  cases,  not  traumatic,  strychnia,  iron,  arsenic,  cantharides, 
and  ergot  of  rye  may  prove  beneficial ;  while,  of  local  agents,  blister- 
ing, cold  douches,  and  electricity  are  the  most  promising.  The  latter 
is  applied  directly  to  the  bladder,  by  passing  up  an  insulated  electrode, 
with  the  opposite  pole  over  the  hypogastrium,  or  in  the  rectum. 

LviPOTEJfCT  OF  THE  Bladdee. — ^Inability  to  void  urine  sometimes 
arises  from  defective  co-ordination  of  the  mtisctdar  actions  which  are 
engaged  in  micturition  :  the  action  of  expulsion,  and  the  relaxation  of 
the  sphincter  vesicce.  not  being  in  concord.  This  muscular  discord, 
from  its  analogy  to  the  failure  of  muscular  co-ordination  in  "■  stutter- 
ing." has  been  designated  by  Sir  James  Paget.  "  stammering  of  the 
bladder.  '  But  the  term  impotency  of  the  bladder  "would  seem  to 
be  more  correct ;  just  as  sexual  impotency  may  be  due  to  the  want  of 
co-ordination  bet-^-een  the  musctilar  actions  requisite  for  penile  erec- 
tion and  seminal  emission,  simultaneously.  In  the  endeavour  to 
expel  urine  from  the  bladder,  any  concentration  of  the  person's  atten- 
tion on  the  act  of  micturition,  or  any  diversion  of  his  attention,  as  by 
the  presence  of  another  person,  will  alike  tend  to  disturb  the  harmony 
of  this  procedure.  And,  whatever  be  the  circumstances  under  which 
such  interruption  has  once  occurred,  their  repetition  will  assuredly 
cause  the  difficulty  to  recur.  The  victim  of  an  impotent  bladder 
learns  by  experience,  not  only  to  avoid  the  adverse  circtmistances  of 
his  failure  to  micturate,  but  he  learns  also  the  place,  the  attitude,  and 
associations  "which  are  most  conducive  to  his  success  in  the  act. 

The  treatment  of  vesical  impotency  will  depend  very  much  on  the 
patient  educating  himself  to  overcome  his  own  difficulties  in  i-elation 
to  passing  urine,  and  to  gain  confidence  in  his  power.  The  Surgeon's 
duty,  therefore,  will  be  to  honestly  explain  the  nature  of  the  case  to 
him,  and  to  encourage  his  self-control  over  the  act  of  micturition. 
The  patient  may  be  taught  how  to  use  a  catheter,  as  a  last  resotirc-e 
for  relief  ;  but  even  this  knowledge  may  prove  prejudicial,  if  it  should 
prevent  him  relying  on  his  own  resoiu'ces  to  bring  his  bladder  into 
action.  Such,  at  least,  has  been  my  experience  in  not  a  few  cases  of 
impotent  bladder,  in  nervous,  bashful  yoting  men.  among  whom  this 
troublesome  complaint  usually  occurs.  Ko  medicinal  agents  have  any 
certain  efficacy,  but  I  would  suggest  the  trial  of  valerianate  of  zinc. 

Ato>"T,  FEOii  0VEE-DrsTE^-SI0^". — It  is  highly  important  to  observe 
the  distinction  between  this  condition  of  the  bladder  and  paralvsis. 
Unlike  the  latter  condition,  atony  always  arises  from  some  organic  ob- 
struction— stricture  or  enlarged  prostate,  mechanicallv  impedinsr  the 
evacuation  of  urine,  or  from  long-continued  retention  ;  thus  overcominsr 
the  contractile  power  of  the  bladder,  instead  of  arising  from  anv  failure 
of  this  power.  The  resistance  offered  to  the  passage  of  urine,  or  bv 
its  accumtdation,  is  simply  greater  than  the  expelling  force.  Hence, 
a  portion  remains  behind  after  each  act  of  mictm-ition.  and  this  residual 
tirine  having  amounted  to  twenty  or  even  thii-ty  ounces  in  quantity,  it 
begins  to  expand  the  neck  of  the  bladder ;  leakage  takes  place,  w-hen 
strong  expulsive  force  is  exercised,  or  by  relaxation  of  the  sphincter 
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Fig.  1014.* 


during  sleep.  But  the  resistance  prevails,  and  tlio  contractile  power 
is  gradually  more  and  more  overcome  by  continued  distension  of  the 
bladder ;  until  the  muscular  fibres  are  overstretched,  and  the  cavity 
of  the  organ  becomes  proportionately  enlarged.     The  bladder  is  in  a 

permanently  atonic  and  enlarged  con- 
dition (Fig.  1014).  Chronic  cystitis 
often  supervenes.  Atony  of  a  temporary 
character  sometimes  occurs — in  my  ex- 
perience— from  a  blow  or  fall  on  the 
back ;  the  shock  being  attended  with 
loss  of  contractile  power  of  the  bladder, 
for  two  or  three  days,  but  without 
paraplegia. 

Treatment. — Curative  measures  will 
consist  in  the  removal  of  any  cause  of 
obstruction  to  the  free  passage  of  urine, 
and  the  prevention  of  its  accumulation 
in  the  bladder.  The  urine  should  be 
regularly  di-awn  off  two  or  three  times 
a  day,  in  order  to  enable  the  muscular 
fibres  to  recover  their  normal  condition 
of  contraction  and  tone.  A  small  slow 
stream  of  urine  will  be  procured,  the 
contractile  power  of  the  organ  being 
overcome  by  distension.  By  this  mechanical  relief,  a  more  or  less 
completely  successful  result  may  be  produced.  Von  Pitha  recom- 
mends the  daily  introduction  of  a  bougie  as  far  as  the  neck  of  the 
bladder,  which,  after  a  few  minutes,  may  excite  a  desire  to  micturate ; 
and  the  withdrawal  of  the  instrument  is  often  followed  by  the  ex- 
pulsion of  urine  in  sufficient  quantity,  perhaps,  to  empty  the  bladder. 
At  the  same  time,  the  tone  may  then  be  reinforced  by  medicinal 
treatment;  chiefly,  by  the  stimulants  of  nervous  action,  general  and 
local,  employed  in  paralysis.  Injections  of  cold  water  into  the  bladder 
have  a  direct  and  marked  beneficial  effect.  But  not  more  than  three 
or  four  ounces  should  be  thrown  in,  to  avoid  distension  of  the  ali-eady 
enlarged  bladder. 

Certain  modifications  of  the  function  of  micturition  remain  to  be 
noticed. 

EXGORGEMENT    OP    THE    BlADDER,     AXD     OVERFLOW     OF     UrIXE. The 

regorgement  of  the  bladder,  of  French  authors,  consists  in  partial  re- 
tention of  urine,  and  occasional  overfloiv,  of  quite  an  involuntary 
character.  It  depends  on  the  mechanical  obstruction  of  an  enlarged 
prostate  ;  this  body  rising  up  at  the  neck  of  the  bladder  and  forming  a 
corresponding  receptacle  behind  it,  in  which  urine  accumulates.  When 
the  fluid  rises  above  the  level  of  the  enlarged  prostate,  an  overflow  takes 
place,  and  the  bladder  may  be  relieved   down  to   the  level   of  the 

*  St.  Thomas's  Hosp.  Mus.,  BE.  10.  Atrophy  and  dilatation  of  the  bladder,  to 
about  four  times  its  natural  size,  and  extreme  thinning  of  the  walls  of  the  cavity ; 
sacculation,  in  the  form  of  nine  small  pouches  or  sacculi,  from  the  posterior  and  left 
sides  of  the  bladder,  and  one  from  the  fundus ;  no  appearance  of  fasciculi.  The 
middle  lobe  of  the  prostate  is  enlarged,  in  the  form  of  an  elevated  ridge,  at  the  neck 
of  the  bladder;  thus  altering  the  course  of  the  prostatic  urethra  upwards,  and 
obstructinsr  the  orifice. 
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prostate.  But  there  is  still  partial  retention,  and  instead  of  this 
occasional  overflow,  the  bladder  may  remain  engorged,  and  then  over- 
distension at  length  results  in  atony  of  the  bladder,  with  complete 
retention.  The  state  of  repletion  and  overflow  is  proportionate  to  the 
size  and  obstriiction  offered  by  the  prostate.  This  result  is  not  un- 
frequently  induced  by  a  "prostatic  attack;  "  exposure  to  cold,  or  an 
irritant  state  of  the  urine,  may  provoke  the  prostate  to  further  en- 
largement than  usual ;  and  when  the  attack  is  relieved  or  subsides, 
the  bladder  is  left  in  a  relaxed  and  atonic  condition,  so  that^  the 
patient  himself  cannot  pass  water. 

The  treatment  by  catheterism,  as  peculiar  to  enlarged  prostate,  will 
be  described  with  that  condition. 

Incontinence  of  Urine.— An  involuntary  escape  of  urine  differs 
from  frequent  micturition,  which  is  of  a  voluntary,  although  painfully 
urgent,  character. 

Incontinence  may  occur  under  two  opposite  conditions.  In  children, 
and  only  dui-ing  sleep,  when  the  voluntary  power  of  retention  is  tem- 
porarily suspended,  the  sphincter  may  be  relaxed,  and  the  bladder 
then  empties  itself ;  in  adults  of  all  ages,  from  retention  amounting 
to  over-distension,  a  certain  quantity  of  the  urine  runs  off,  leaving  a 
quantity  still  retained, — an  event  which  may  happen  during  sleep  or 
waking.  An  involuntary  escape  of  urine,  in  the  adult,  always  indicates 
a  distended,  not  an  empty,  state  of  the  bladder. 

The  causes  of  incontinence  differ  accordingly.  In  childhood  and 
youth,  from  relaxation  of  the  sphincter,  it  generally  arises  from  debility, 
or  intestinal  irritation;  sometimes  from  the  evil  habit  of  masturbation, 
or  an  acid  state  of  the  urine.  In  adult  life,  its  causes  are  those  of 
retention — paralysis  affecting  the  bladder,  atony  from  over-distension, 
stricture,  enlarged  prostate,  cystitis,  stone.  In  the  female,  incontinence 
'is  generally  the  result  of  some  injury  to  the  urethra,  impairing  or  de- 
stroying the  action  of  the  sphincter ;  such  as  sloughing  from  pressure  in 
difficult  labour,  from  the  application  of  instruments  in  delivery,  or  from 
over-dilatation  of  the  urethra  for  the  removal  of  stone  in  the  bladder ; 
but  the  incontinence  is  not  unfrequently  an  hysterical  affection. 

The  neck  of  the  bladder  is  sometimes  the  seat  of  structural  disease 
or  malformation;  occasionally,  of  disorganization  resulting  from  injury., 
as  from  a  kick  or  fall  on  the  perinseum,  or  the  operation  of  lithotomy. 
In  such  cases  there  is  no  power  of  retention ;  the  unhappy  sufferer  has 
lost,  or  may  never  have  possessed,  command  over  his  bladder,  and  the 
sphincter  is  itself  powerless  to  contract.  The  incontinence  is  then 
usually  a  continual  dribbling,  the  urine  running  off  from  the  bladder 
as  fast  as  it  arrives  there  from  the  kidneys.  This  condition,  therefore, 
differs  from  both  the  ordinary  modes  of  incontinence,  in  childhood  or 
adult  life.  It  differs  also  from  frequent  micturition,  not  only  in  its  in- 
voluntary character,  but  in  there  being  no  distinct  acts  of  micturition. 

Treatment. — In  children. — A  general  tonic  plan  of  treatment  is  in- 
dicated, combined  sometimes  with  sedatives.  The  vinum  ferrl  is  often 
beneficial,  or  the  sesquichloride  of  iron,  quinine,  strychnia,  or  the 
tincture  of  cantharides,  may  be  administered  with  advantage.  Of 
coui-se,  the  doses  of  these  agents  must  be  apportioned  to  the  early 
period  of  life.  Sir  H.  Thompson  speaks  highly  of  the  extract  of  bella- 
donna ;  commencing,  according  to  the  age  of  the  patient,  with  the 
sixteenth  to  the  eighth  of  a  grain  twice  a  day,  and  increasing  the  dose 
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as  far  as  it  can  be  safely  borne,  when  requisite.  In  extremely  obstinate 
cajses,  he  has  succeeded  by  applying  a  solution  of  nitrate  of  silver,  ten 
grains  to  the  ounce,  to  the  prostatic  portions  of  the  urethra  and  neck 
of  the  bladder.  And  in  the  female,  this  remedy  is  also  easily  appli- 
cable. The  sacro-lumbar  region  may  be  subjected  to  the  influence  of 
a  cold  douche  every  morning,  or  to  counter-irritation,  occasionally, 
by  blistering.  Any  soui-ce  of  intestinal  irritation,  as  worms,  must  be 
removed  ;  masturbation,  if  practised,  should  be  prevented,  if  possible  ; 
and  acidity  of  the  urine  corrected.  Under  this  course  of  treatment, 
the  child,  who  previously  had  wetted  bis  bed  perhaps  every  night,  may 
at  length  retain  his  water;  care  being  taken  not  to  allow  the  whole 
night  to  pass  without  seeing  that  the  little  patient's  bladder  is  relieved 
voluntarily.  AVith  proper  management,  the  child  will,  after  puberty, 
generally  outgrow  the  complaint.  The  most  troublesome  case  to  deal 
with,  is  that  of  an  imbecile,  or  daft  child ;  in  whom,  I  may  remark, 

although  the  bladder 
Pig.  1015.  is  often  incontinent, 

the  genitals  may  be 
prematurely  deve- 
loped. 

In  adults.  —  Ca- 
theterism,  to  relieve 
the  distended  blad- 
der, is  always  the 
primary  indication  of 
treatment.  Remedial 
nieasui-es  miist  have 
reference  specially  to 
the  causes  of  inconti- 
nence. In  cases  of* 
an  incurable  charac- 
ter, a  urinal  may  be 
worn  with  great  com- 
fort. Various  con- 
trivances have  been 
used,  such  as  a  gum- 
elastic  bag  on  the  inner  side  of  the  thigh,  attached  by  a  tube  to  the 
penis  (Fig.  1015). 

Retention  of  Urine. — This  absence  of  micturition  is  considered  in 
connection  with  Stricture  of  the  Urethra. 


CHAPTER   LXVI. 

DISEASES  OF  THE  PROSTATE. 

The  Prostate  Gland,  surrounding  the  neck  of  the  bladder  and  com- 
mencement of  the  urethra,  is  subject  to  certain  Diseases  :  Inflam- 
mation   or    Prostatitis,  acute    and    chronic;    Hypertrophy  or  simple 
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enlargement,  in  advanced  age;  Atrophy;  Cancer;  Cysts;  Tubercle; 
Calculus. 

These  diseases,  identical  in  their  nature  with  the  same  diseases  of 
other  parts,  require  notice  only  in  so  far  as  they  present  symptoms 
peculiar  to  the  prostate,  and  relative  to  the  bladder  ;  which  accordingly 
modify  the  treatment.  Prostatic  affections  are  often  associated  with 
diseases  of  the  bladder,  especially  cystitis  and  stone ;  so  that,  in 
practice,  these  diseases  are  frequently  found  in  the  same  patients. 

Inflammation  of  the  Prostate,  or  Prostatitis. — Acute  prostatitis 
rarely  occurs  unconnected  with  inflammation  of  the  bladder  or  of  the 
urethra. 

Symptoms. — A  sensation  of  weight  and  fulness  is  experienced  about 
the  neck  of  the  bladder,  rectum,  and  perinEenm ;  frequent  and  painful 
micturition,  the  pain  increasing  towards  the  close  of  the  act,  and 
extending  down  the  urethral  passage  towards  the  glans  ;  the  stream 
of  urine  is  small  and  ineffectual,  the  urine  itself  sometimes  being  blood- 
stained as  it  ceases  to  di'ibble;  there  is  also  a  constant  straining  desire 
to  evacuate  the  bowel,  and  great  pain  in  defgecation,  the  motions 
having  a  somewhat  flattened  form  ;  while  an  enlarged  and  exquisitely 
tender,  and  perhaps  throbbing,  state  of  the  prostate  is  discovered  by 
examination  with  the  finger  introduced  into  the  rectum.  The  accom- 
panying inflammatory  fever  is  often  very  acute  ;  commencing  with 
rigors,  and  leading  to  a  high  degree  of  constitutional  disturbance. 

As  the  prostate  enlarges,  micturition  becomes  difficult,  and  total 
retention  may  ensue  from  the  obstruction.  An  attempt  to  pass  an 
ordinary  catheter  meets  with  some  opposition,  and  produces  great 
pain,  when  the  instrument  reaches  the  neck  of  the  bladder. 

Causes. — Prostatitis  is  usually  a  consequence  of  gonorrhoea,  the 
urethral  inflammation  extending  ujDwards  to  the  prostate,  or  of  stric- 
ture of  the  urethra,  or  of  injury  in  the  violent  use  of  stricture  or  lithotrity 
instruments ;  or  it  results  from  the  irritation  of  a  calculus,  strong 
injections,  or  cauterization  of  the  prostatic  urethra.  Cold  and  damp 
to  the  perinsenm  will  also  give  rise  to  it,  and  especially  in  gouty  or 
rheumatic  subjects.  As  occasional  causes  may  be  mentioned — alcoholic 
drinks  and  inordinate  sexual  excitement,  when,  in  either  case,  urethritis 
already  exists,  or  hard  riding  on  horseback.  As  an  idiopathic  inflam- 
mation it  is  very  rare. 

It  terminates  in  the  course  of  a  few  days ;  either  in  resolution,  the 
symptoms  subsiding,  accompanied  perhaps  with  a  slight  urethral  dis- 
charge of  prostatic  mucus,  mixed  sometimes  with  semen  from  the 
adjoining  seminal  vesicles  ;  or  suppuration  takes  place,  with  the  for- 
mation of  prostatic  abscess  ;  or  the  inflammation  passes  into  a  chronic 
state,  with  continued  enlargement  of  the  organ.  During  these  changes, 
epididymitis  and  orchitis  are  liable  to  occur,  as  a  secondary  affection 
to  the  prostatic  inflammation.  When  arising  from  gonorrhoea,  or 
stiicture  with  gleet,  the  urethral  discharge  ceases  during  the  acute 
stage  of  inflammation,  but  returns  as  the  prostatitis  subsides  ;  attended 
probably  with  orchitis. 

Treatment. — Local  blood-letting  from  the  perinEeum  affords  the 
greatest  relief.  Ten  or  twenty  leeches  should  be  applied,  or  cupping 
performed  to  the  amount  of  six  or  eight  ounces ;  followed  by  warm 
poppy-head  fomentations  and  hip  baths.  Pain  and  vesical  irritability 
are  best  relieved  by  opiate  suppositories ;  as  of  pil.  saponis  co.,  five  or 
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ten  gi^ains.  A  free  purgation,  and  subsequently  gentle  action  of  the 
bowels,  Avith  antimonial  salines  and  low  diet,  constitute  the  remainder 
of  the  ti-eatment.  In  gouty  cases,  the  acid  and  imtant  state  of  the  urine 
should  be  neutralized  by  alkaline  diluent  drinks,  as  in  acute  cystitis. 
Retention  of  nrine  may  yield  under  a  full  dose  of  opium,  or  necessitate 
the  occasional  use  of  the  gum-elastic  catheter.  By  promptly  adopting 
these  measures,  the  inflammation  may  subside,  without  suppuration  ; 
although  there  is  always  a  liability  to  relapse,  the  prostate  remaining 
tender,  enlarged,  and  hardened  for  some  time,  with  some  difficulty  or 
delay  in  the  passage  of  the  stream  of  urine. 

Abscess  of  Prostate. — Suppuration  is  preceded  by  throbbing  about 
the  neck  of  the  bladder  or  in  the  perinasum ;  the  rectal  swelling 
becomes  softer,  and  tense  fluctuation  may  be  perceptible  ;  pus  appears 
in  the  urine,  when  the  abscess  bursts  into  the  urethra  and  discharges 
through  that  passage.  Generally,  the  urethral  opening  soon  closes  :  if 
it  remains  open  it  becomes  a  receptacle  for  urine,  and  induces  abscess 
in  the  perinaeum,  which  bursting  externally,  forms  a  fistula  in  perineo. 
Sometimes,  the  abscess  opens  through  the  rectum,  resulting  in  the 
establishment  of  urethi'o-rectal  fistula  ;  and  occasionally  it  opens  into 
the  bladder,  or  backward  into  the  peritoneal  pouch..  N^ot  unfrequently, 
the  abscess  is  burst  by  the  introduction  of  a  catheter,  in  relieving  the 
retention  of  urine  caused  by  the  enlarged  gland ;  the  matter  being 
drawn  oif  through  the  instrument.  The  quantity  discharged  may  be 
considerable.  All  the  agony  of  prostatitis,  culminating  in  abscess,  at 
once  ceases ;  the  sleepless  and  bewildered  patient  sometimes  falling 
exhausted  into  a  slumber. 

Peri-prostatic  abscess  occurs  in  not  a  few  cases  ;  the  matter  forming 
external  to  the  pi'ostate,  and  not  within  the  capsule  of  the  organ. 
It  may  be  distinguished  by  oedematous  swelling,  diffused  around  the 
prostate,  instead  of  the  tense  fluctuation  and  usually  more  limited  and 
circumscribed  collection  of  matter  within  the  substance  of  the  gland. 
Such  abscess  is  of  less  serious  import  than  prostatic  abscess. 

Treatment  should  be  prompt  and  decided  with  the  view  of  giving 
vent  to  any  formation  of  matter.  When,  therefore,  there  is  a  tendency 
to  perineal  pointing,  as  indicated  by  brawny  induration,  without  any 
fluctuation,  an  incision  should  at  once  be  made  in  the  middle  line, 
about  three-quarters  of  an  inch  anterior  to  the  anus,  and  down  to  the 
matter;  taking  care  to  avoid  the  rectum.  With  this  view,  the  fore- 
finger of  the  left  hand  should  be  passed  into  the  bowel ;  a  long, 
straight,  and  narrow,  sharp-pointed  bistoury  used,  and  the  edge  be 
directed  upwards.  The  depth  to  which  the  incision  must  be  carried 
will  be  an  inch  and  a  half  to  two  inches,  and  it  is  extended  straight 
upwards  in  the  raphe  just  sufficiently  to  give  a  fair  patuloiis  aperture. 
Relief  is  immediate.  If  no  pus  makes  its  appearance,  the  relief  of 
tension  and  pain  will  be  effected,  and  the  matter  may  escape  through 
the  wound  after  poulticing  for  a  few  hours.  Thus,  then,  communica- 
tion with  the  urethra  or  rectum  is  prevented.  Puncture  through  the 
rectiim  has  been  made  occasionally,  when  fluctuation  was  distinctly 
felt  in  that  situation.  When  the  abscess  has  burst  into  the  urethra, 
it  will  be  desirable  to  draw  off  the  urine,  from  time  to  time,  by  a  well- 
curved  gum-elastic  catheter,  or  even  to  keep  the  bladder  empty  by 
retaining  the  instrument,  if  it  can  be  tolerated;  thus  to  prevent  any 
accumulation  of  urine  in  the  cavity  of  the  abscess,  which  would  be 
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Fig.  1016.* 


a  source  of  continued  suppuration.     La  passing  the  catheter,  its  point 

should  be  directed  along  the  roof   of   the  urethra,  when  the  turn  is 

made  under  the  pubic  arch ;  thus  to  avoid  slipping  into  the  cavity 

of  the  abscess,  which  would  seem  to  have 

occurred  in  the  following  instructive  case 

(Fig.   1016).     The   specimen  here    figured 

represents  the  bladder  and  prostatic  urethra 

laid  open  from  behind ;    showing    a  large 

phosphaticcalculus,having  a  median  groove, 

as  if  from  the  constant  passage  of  urine — a 

"  water- worn  "  stone.    The  prostatic  urethra 

communicates  with  a  large,  smooth-walled 

^abscess  r)   cavity,  just  above  the  prostate, 

between  the  fundus  of  the  bladder  and  the 

vesiculse  seminales ;  and  this  cavitj  seems 

to  have  displaced  the  bladder  upwards  and 

forwards.     The  course  of  the  urethra  into 

the  bladder   is  indicated    by  a  rod.      The 

patient,  fifty-five  years  old,  had  inability  to 

retain  his  urine,  but  constant  desire  to  pass 

more ;  with  pain  in  making  the  effort,  and 

other  signs  of  stone  in  the  bladder.     These 

symptoms  increased  in  the  conrse  of  seven 

years,  but  no  stone  could  be  detected  by  means  of  a  sound,  nor  by  the 

finger  per  rectum  ;  both  modes  of  examination  having  been  repeatedly 

tried.     Purulent  urine  supervened,  and  death  from  exhaustion.      The 

failure  of   vesical  exploration  would  appear  to  have  been  owing  to 

the  sound  passing  into  the  above  cavity ;  and  by  displacement  of  the 

bladder  upwards,  the  stone  was  beyond  reach  of  the  finger  through  the 

rectum. 

Peri- prostatic  abscess  must  be  treated  in  like  manner,  there  being 
no  practical  distinction  between  it  and  prostatic  abscess. 

Chronic  inflammation  results  in  enlargement  of  the  prostate  ;  which 
is  accompanied  with  frequent  and  painful  micturition,  but  a  less 
forcible  propulsion  of  urine  than  natural,  followed  perhaps  by  a  drop 
or  two  of  blood ;  usually  also  there  is  a  clear  and  transparent  gleety 
discharge,  or  a  viscid  muco-purulent  matter  oozes  from  the  meatus, 
and  the  urine  is  milky  and  deposits  more  or  less  purulent  matter  on 
standing.  This  discharge  fi^om  the  urethra  is  significant  of  prosta- 
torrhoea, — when  it  is  accompanied  with  the  other  symptoms  of  chronic 
prostatitis.  The  discharge  of  viscid  mucus  appears  especially  after 
micturition,  and  is  increased  by  straining  defeecation.  Pain  in  the 
passage  of  hardened  fseces,  and  in  sexual  intercourse,  and  nocturnal 
emissions,  are  often  experienced.  These  symptoms  are  much  increased 
by  riding  on  horseback  or  prolonged  walking  exercise,  and  by  errors 
of  diet.  The  patient  is  often  subject  to  great  mental  depression  and 
despondency.  Examination  with  the  finger  per  rectum  will  discover 
the  prostatic  enlargement. 

The  diagnosis  of  prostatorrhoea  from  gonorrhoea,  turns  mainly  on 

the  viscid  character  of  the  discharge;  and  when  resembling  that  of 

gleet,  the  fact  of  there  having  been  no  antecedent  gonorrhoea  will  be 

distinctive.      From   spermatorrhoea,  the  absence    of    spermatozoa    in 

*  Eoy.  Coll.  Surg.  Mus.,  2029.     (E.  B.  Walker.) 
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the  discharge  is  characteristic  of  its  different  nature.  From  chronic 
hypertrophic  enlargement  of  the  prostate,  chronic  prostatitis  may  be 
distinguished  by  its  painful  character.  In  passing  an  instrument, 
the  hyperBesthetic  or  highly  sensitive  state  of  the  prostatic  urethra  is 
further  significant,  and  all  the  symptoms  of  prostatitis  are  much 
aggravated  for  some  time  afterwards.  Stone  in  the  bladder  simulates 
symptoms  of  chronic  j^rostatic  enlargement, — inflammatory  or  hyper- 
trophic ;  frequent,  and  perhaps  painful,  micturition  being  attended 
Avith  blood-stained  urine  occasionally,  and  pain  or  irritation  in  the 
glans  penis,  especially  after  the  act  of  micturition,  when  the  bladder 
contracts  upon  the  sensitive  prostate  ;  but  there  is  delay  in  passing 
water,  instead  of  the  sudden  stoppage  which  sometimes  occurs  from 
a  stone  falling  over  the  neck  of  the  bladder.  Sounding  will  afford 
absolutely  diagnostic  evidence  of  a  calculus ;  unless  when  the  stone 
lies  concealed  behind  an  enlarged  prostate,  where  it  may  escape 
detection. 

Treatment  consists  in  connter-irritation  to  the  perinaeum,  and  careful 
regulation  of  the  digestive  organs  in  order  not  to  provoke  the  prostate 
by  constipation  or  acidity  of  the  urine ;  coupled  with  the  administra- 
tion of  iodide  of  potassium  and  tonics,  especially  iron  and  quinine. 
Dilute  phosphoric  acid,  in  drachm,  doses,  with  half  a  grain  of  strychnine 
in  solution,  is  highly  recommended  by  Bumstead.  These  medicinal 
measures  should  be  reinforced  by  a  supporting  diet.  Nocturnal 
emissions  are  best  overcome  by  the  application  of  nitrate  of  silver  to 
the  prostatic  urethra.  Bj  pui'suing  this  course  of  treatment  for  a 
long  period,  a  cure  will  generally  be  accomplished. 

Chronic  Exlargemext,  or  Hypertrophy,  of  the  Prostate. — This 
prostatic  affection  is  of  common  occurrence  after  the  age  of  fifty-five 
to  sixty  years  ;  but  it  never  happens  before  the  first-named  period,  and 
extreme  old  age  seems  to  be  less  liable  to  it.  Age  and  this  pi'ostatic 
enlargement  are,  therefore,  invariably  associated  ;  yet  as  an  incidental 
pathological  conditio]i,  and  not  a  physiological  change.  In  the  majority 
of  old  men,  the  prostate  remains  of  normal  size ;  and  in  some,  this 
organ  actually  becomes  atrophied.  Chronic  inflammatory  enlarge- 
ment of  the  prostate  may  occur  at  any  age  after  puberty ;  but  the 
chronic  enlargement  of  the  gland  in  advanced  life  is  quite  distinct 
from  any  inflammatory  state — it  is  an  hypertrophied  condition. 

Structural  Conditions. — The  dissections  by  Sir  H,  Thompson  and  by 
Dr.  Messer  have  thrown  much  light  on  the  structural  alterations  which 
constitute  chronic  enlargement  of  the  prostate.  The  tissues  of  which 
the  prostate  gland  consist-r-in  its  normal  or  anatomical  structure — 
are :  first,  uustriped  muscular  fibre,  with  fibro-connective  tissue, 
forming  at  least  three-fourths  of  the  pi-ostatic  body ;  secondly,  inter- 
spersed among  this  structure  are  numerous  branching  glandular  tubes 
and  crypts,  with  their  accompanying  ducts.  Enlargement,  or  hyper- 
trophy, is  generally  determined  by  an  abnormal  production  of  the  first- 
named  elements  alone ;  or  with  some  of  the  glandular  tissue  inter- 
spersed, and  which  may  be  imperfectly  or  fully  developed.  The  parts 
of  the  prostate  thus  affected  may  be  the  two  lateral  lobes  (Fig.  1017), 
which  are  sometimes  increased  to  four  or  six  times  their  natural  weight 
and  bulk  ;  or  an  out-growth  ma}"  take  place  from  the  central  part  of 
the  organ,  in  a  backward  and  upward  direction  beneath  the  neck  of 
the  bladder,  and  just  behind  the  vesical  or  urethral  orifice;  appearing 
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Fig.  1018. t 


as  a  more  or  less  rounded  or  pyriform  tumour  of  prostatic  tissue — the 
enlarged  "middle  or  third  lobe"  (Fig.  1018),  or  "median  central  hyper- 
trophy  "  of  the  prostate,  at  the  neck  of  the  bladder ;  and  this  form  of 

partial  enlargement 
Fig.  101/.  jg   jjjQg^   commonly 

met  with.  Gene- 
rally, the  whole 
organ  more  or  less 
partakes  in  the  en- 
largement. (See 
Fig.  1017.)  Iso- 
lated tumours  of 
prostatic  tissue — 
tnyomatoits  tumours 
— are  also  very  com- 
monly produced, 
and  found  imbedded 
-within  the  proper  structure  of  the  gland,  or 
projecting  as  out-growths.  Consisting  princi- 
pally of  the  UDstriped   muscular  tissue,  with 

some  portion  of  imperfect  glandular  prostatic  structure,  they  form 
small,  rounded  bodies,  varying  in  size  from  a  pea  to  a  filbert,  and  are 
sometimes  completely  isolated  by  a  limiting  fibrous  cyst.  These  small 
imbedded  tumours  seem  to  have  a  relation  to  the  containing  organ, 
similar  to  fibrous  tumours  in  the  uterus.  As  a  polypoid  outgrowth, 
it  may  obstruct  the  prostatic  portion  of  the  urethra.  Sometimes,  the 
fibro-connective  tissue  element  in  the  prostate  is  specially  the  seat  of 
hypertrojDhy,  forming  imbedded  nodules  or  out^growths.  A  case  of 
this  kind  is  recorded  by  Sir  H.  Thompson.  (Trans.  Path.  Soc, 
vol.  vii.) 

The  physical  characters  of  the  enlarged  prostate  are  not  so  definite 
as  its  structural  condition.  In  consistence  it  is  usually  firmer  and 
harder  than  natural,  as  if  the  organ  were  enclosed  within  a  tight  or 
stretched  envelope;  sometimes  it  feels  looser  and  softer  than  natural. 
The  formation  of  numerous  fibrous  tumoiirs  within  the  prostatic  sub- 
stance will  more  especially  present  the  former  character.  In  external 
colour  there  is  no  change  from  the  healthy  state,  unlike  malignant 
enlargement.  The  weight  and  size  of  a  simply  enlarged  prostate  are 
sometimes  very  remai'kable.  Taking  the  average  weight  of  a  healthy 
prostate  to  be  four  drachms  and  three-quarters,  the  average  size  is — 
from  base  to  apex,  one  inch  and  a  quarter  to  one  inch  and  a  half ;  trans- 
versely, one  inch  and  three-quarters,  exceeding  the  antero-posterior 
diameter  by  a  fourth  or  fifth  ;  and  the  greatest  thickness  five-eighths 
to  seven-eighths  of  an  inch.  (H.  Thompson.)  Weight  is  a  fair  index 
to  size.  The  enlarged  prostate  reaches  commonly  to  eight  or  twelve 
drachms,  or  more  than  double  the  natural  weight.  A  prostate  weigh- 
ing an  ounce  will  have  attained  to  the  size  of  one  inch  in  thickness 
from  before  backwards,   and  two   inches   in    a    transverse   direction. 


*  St.  Bartholomew's  Hosp.  Mas.  Enlarged  prostate;  iDngitudinal  section. 
(Mr.  Pye.) 

t  Roy.  Coll.  Surg.  Mus.,  2491.  Enlargement  of  the  middle  lobe  of  prostate,  in 
the  form  of  a  round,  smooth  projection  into  the  neck  of  the  bladder,  just  behind  the 
urethral  orifice.     Signs  of  the  disease  had  existed  for  two  years.     (Sir  A.  Cooper.) 
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Three  inches  transversely  is  not  iiucotnmon,  and  even  foui*  inches  oi' 
rather  more  has  been  attained.  The  weight  has  been  known  to  reach 
to  twelve  ounces. 

Sti'uctural  alterations  in  the  Prostatic  Urethra,  and  Neck  of  the 
Bladder. — The  consequence  of  prostatic  enlargement  is  obstruction  to 
the  passage  of  urine  ;  and  this  produces  certain 
structural  changes  in  the  vesico-urethral  por- 
tion of  the  canal.  The  prostatic  urethra  under- 
goes enlargement  in  its  antero-posterior  dia- 
meter, with  diminiition  of  its  transverse  or 
lateral  diameter  ;  the  canal  becoming-  a  narrow 
passage,  instead  of  being,  when  distended,  of 
nearly  equal  diameter  in  both  directions.  In 
some  cases,  the  prostatic  urethra  is  enlarged 
laterally,  forming  an  oval  cavity  (Fig.  1019)  ; 
and  which  may  be  increased  by  elongation  of 
the  canal.  In  point  of  length  this  portion  of 
the  urethra  is  always  increased ;  measuring 
perhaps  four  inches  from  the  orifice  of  the 
bladder  to  the  membranous  portion,  instead  of 
its  normal  length,  one  inch  and  a  half.  Its  direc- 
tion deviates  from  the  natural  passage.  With 
enlargement  of  the  middle  lobe — median  pro- 
static hypertrophy — the  urethra  rises  abruptly  as  an  angular  curvature, 
instead  of  having  nearly  a  straight  line;  thus  presenting  a  complete 
step  or  "  bar  at  the  neck  of  the  bladder  "  (Fig. 
1020),  over  which  an  instrument  must  be 
made  to  pass  befoi'e  it  will  enter  the  cavity. 
Another  kind  of  bar  mny  form,  independ- 
ently of  any  prostatic  enlargement, — behind 
the  prostate,  and  consisting  —  as  Guthrie 
originally  described  it— -of  transverse  muscu- 
lar fibres,  across  the  trigfone,  which  have  be- 
come hypertrophied.  The  trigone  is  thus 
narrowed  laterally,  and  the  orifices  of  the 
ureters  lie  nearer  together ;  while  the  trans- 
verse band  of  muscle,  as  an  elevated  ridge, 
offers  some  obstruction  to  an  instrument — be- 
yond any  enlargement  of  the  middle  lobe.  An 
out-growth  from  the  middle  lobe  occasionally 
forms  as  a  valve,  overlapping  the  vesical  orifice 
(Fig.  1021)  ;  and  which,  being  forced  forwards 
in  the  act  of  micturition,  more  completely 
obstructs  the  passage  of  urine,  than  an  ordinary  prostatic  bar.     With 

*  Eoy.  Coll.  Surg.  Mns.,  2513.  The  prostatic  urethra  is  enlarged  in  its  lateral 
diameter,  as  well  as  being  elongated  ;  forming  an  ovoid  cavity  one  inch  wide,  when 
laid  open,  and  two  inches  long.      (Hunterian.) 

t  Ibid.,  2489.  Enlargement  of  middle  lobe  of  prostate,  with  two  folds  of 
thickened  mucous  membrane  connecting  it  with  the  lateral  lobes ;  forming  a 
transverse  bar  at,  or  round,  the  posterior  half  of  the  urethral  orifice.  The  patient 
was  eighty  years  old,  and  had  suffered  many  years  with  difficulty  and  frequent 
desire  to  pass  water.  Two  attacks  of  retention  of  urine.  Catheterism  three  or 
more  times  a  day  for  the  last  tlaree  years  of  life,  when  death  occurred  from  some 
intestinal  disease.     (Sir  E.  Home.) 


I 


Fig.  1020.t 
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Fig.  1021. 


Fig.  1022.t 


Fig.  1024.§ 


Fro.  1023.1 


enlargement  of  either  lateral  lobe,  in  addition  to  that  of  the  middle 

portion,  the  la- 
teral direction 
of  the  prostatic 
urethra  is.  also 
changed ;  curv- 
ing to  the  left 
when  the  right 
lobe  is  enlarged, 
and  vice  versa 
(Figs.  102  2, 
1023).  The  vesi- 
co^uretliral  orifice 
or  opening  of  the 
bladder  nndjer- 
goes  alterations 
of  shape;  becom- 
ing crescentic 
(Fig.  1024),  with 
the  convexity 
turned  upwards, 
when  the  middle 
lobe  is  enlarged ; 
or  turned  to  the 
left  or  right,  ac- 
cording as  the 
enlargement  of 
the  lobe  on  the 
opposite  siAe  pre^ 
dominates  ;  or, 
perhaps,  by  an 
enlargement  of 
either  lialf  of  the 
middle  lobe. 

Thus,   then,   the   urethral  canal,  as   a 

*  Eoy.  Coll.  Surg.  Mus.,  2497.  Enlargement  of  middle  lobe  of  prostate,  in  the 
form  of  an  ovoid  and  somewhat  flattened  projection,  aboat  two  inches  and  a  half 
wide,  and  an  inch  and  a  half  deep,  nearly  filling  the  neck  of  the  bladder,  and  form- 
ing a  high  barrier  behind  and  above  the  urethral  orifice.  The  prostatic  urethra  is 
very  deep  and  wide,  and  bifurcates  posteriorly  into  two  channels,  one  on  either  side 
of  the  enlarged  middle  lobe.  The  patient,  eighty-one  years  old,  had  long  experienced 
inconvenience,  and  increased  frequency  in  voiding  urine,  without  any  surgical 
interference  ;  at  last  retention  of  urine  ensued,  and  the  bladder  was  punctured 
above  the  pubes.      (W.  Lawrence.) 

t  IlDid.^  2479.  Enlargement  of  the  right  lateral  lobe  of  the  prostate,  as  a  convex 
projection  into  the  urethra ;  with  nipple-form  projection  of  the  middle  lobe,  directed 
from  the  oiDposite  side.  Deepening  of  the  prostatic  urethra,  and  curvature ;  its 
concavity  being  turned  towards  the  convex  lateral  lobe.      (Sir  W.  Blizard.) 

X  Ibid.,  2501.  Enlargement  of  the  left  lateral  lobe  of  the  prostate,  as  a 
convex  or  angular  projection  into  the  urethra ;  with  nipple-form  projection  of 
the  middle  lobe,  directed  from  the  opposite  side.  Deepening  of  the  prostatic 
urethi-a,  and  curvature;  its  concavity  being  turned  towards  the  convex  lateral 
lobe.  (Listen.)  In  this  and  the  previous  case,  the  curvature  of  the  prostatic 
urethra  is  increased  by  the  enlargement  of  the  middle  lobe  havino-  a  direction  from 
the  opposite  side. 

§  Ibid.,  2481.     Enlargement  of  the  ri^r/ii  lateral  lobe  of  the  prostate;  showing 
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K-hole,  is  always  elongated  and  more  curved  ;  while  the  prostatic  portion 
and  vesical  orifice  may  sometimes  together  have  also  a  tortuous  coni-se. 
These  alterations,  howevei',  are  necessarily  alike  dependent  on  the 
prostatic  portion  of  the  iirethra ;  oi",  as  regai'ds  the  vesical  orifice,  on 
the  prostate  just  within  the  bladder. 

The  caiises  of  chronic  enlargement,  or  hypertrophy  of  the  prostate, 
are  obscure.  Various  causes  have  been  assigned,  all  of  which  are 
disproved  by  the  searching  examination  to  wbich  Sir  H.  Thompson 
has  submitted  this  question.  All  circumstances  which  tend  to  induce 
active  determination  of  blood  to  the  part,  may  aid  in  the  development 
of  hypertrophy.  Hence,  emotional  excitement  of  a  sexual  kind,  sexual 
excesses,  over-stimulating  food,  irritant  states  of  the  urine,  rectal  con- 
stipation, sedentary  habits,  horse-exercise,  exposure  to  cold,  especially 
of  the  lower  extremities,  may  be  enumerated  as  accessory  causes  of 
this  prostatic  affection.  But  the  initial  cause  or  oi'igin  seems  to  be 
unknown. 

Symptoms. — Commencing  insidiously,  chronic  enlargement  of  the 
prostate  makes  some  perhaps  considerable  progress  before  any  marked 
symptom  supervenes.  Then  the  symptoms  manifested  are : — in- 
creased frequency  of  micturition,  with  more  or  less  urgency  of  desire  ; 
a  bearing-down  sense  of  weight  about  the  neck  of  the  bladder  and 
rectum,  with  perhaps  pain  in  the  glans  penis  and  testicles  ;  a  full,  but 
less  forcible  propulsion  of  urine,  with  delay  rather  than  diflBculty  in 
its  passage,  but  each  act  of  micturition  is  felt  to  be  incomplete  and  is 
conciluded  by  an  involuntaiy  leaky  dribbling  ;  there  may  be  slight 
hfemorrhage  occasionally,  and  some  muco-purulent  discharge  from  the 
ni-ethra.  In  addition  to  these  four  groups  of  symptoms,  which  seve- 
rally may  arise  from  other  causes  than  enlargement  of  the  prostate, 
there  is  the  physical  sign  of  an  enlarged  and  more  or  less  hardened 
state  of  this  body,  as  discovered  by  passing  the  forefinger  into  the 
rectum,  and  feeling  in  the  situation  of  the  prostate  at  the  neck  of  the 
bladder. 

Taking  these  symptoms  in  order,  each  may  be  observed  more  par- 
ticularly. Increased  frequency  of  micturition  occurs  mostly  after  the 
bladder  has  become  distended  during  sleep,  on  rising  in  the  morning, 
when  the  desire  for  relief  returns  in  a  few  minutes.  Uneasiness  about 
the  neck  of  the  bladder  may  induce  such  expulsive  efforts  as  to  strain 
away  some  of  the  contents  of  the  bowel  during  the  act  of  micturition, 
at  length  leading  to  prolapsus  and  haemorrhoids.  Flattened  motions 
and  frequent  erections  of  the  penis  are  also  not  unfrequently  concomi- 
tant symptoms.  Increased  frequency  of  micturition  alone  might  seem 
to  denote  that  the  bladder  cannot  contain  urine,  owing  simply  to  irrita- 
bility of  the  organ  ;  but  the  diminished  force  with  which  the  stream 
is  propelled,  with  the  delay  before  it  is  established,  and  the  sense  of  in- 
complete relief  after  apparently  completing'  the  act,  are  very  significant 
of  the  state  of  the  bladder.  It  cannot  evacuate  the  urine,  and  remains 
partially,  at  least,  distended. 

Pathology  supplies  the  true  explanation  of  all  these  symptoms.  The 
enlarged  prostate  projects  upwards  in  the  bladder,  and  urine  accumu- 
lates in  the  receptacle  thus  formed  behind  the  prostate.  The  bladder 
is  never  emptied  below  the  level  of  the  prostatic  eminence.      Conse- 

crescenfic  urethral  orifice,  with  its  horns  turned  towards  the  right  side.     (Sir  A. 
Cooper.) 
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qiiently,  frequent,  straining-down,  efforts  are  made  ;  but  the  stream 
issues  with  less  propulsive  force,  slowly  and  ineffectually;  the  surplus 
urine  onlj  or  overflow  passing  off,  the  residual  urine,  often  in  large 
quantity,  still  remains  below  the  prostate  in  the  bladder.  Even  this 
occasional  discharge  can  occur  only  when  the  bladder  is  sufficiently 
distended  to  obey  its  own  contraction,  and  the  straining  compression 
of  the  abdominal  muscles,  to  overcome  the  resistance  offered  by  the 
enlarged  prostate.  An  involuntary  di'ibbling  of  urine  takes  place 
occasionally,  from  over-distension,  —  the  incontinence  of  adults.  In 
some  cases,  owning  to  an  open  state  of  the  vesico^ urethral  orifice,  there 
is  a  constant  dribbling  of  urine  ;  an  incontinence  which  may  be  dis- 
tinguished from  that  of  the  occasional  overflow,  by  emptying  the 
bladder  with  a  catheter  from  its  inferior  fundus;. the  dribbling  will 
recur  immediately  afterwards  through  an  open  vesical  orifice,  but  not 
until  some  time  after,  as  overflow.  Attacks  of  complete  retention  may 
supervene  from  any  cause  of  temporary  prostatic  congestion  ;  as  by 
exposure  to  cold  or  damp,  sexual  excitement,  or  some  error  in  diet  ; 
and  such  an  attack  is  sometimes  the  first  occasion  of  discovering  the 
existence  of  prostatic  enlargement.  Complete  retention  and  a  dis- 
tended state  of  the  bladder  is  indicated  by  dulness  on  percussion  above 
the  pubes,  extending  possibly  as  high  as  the  umbilicus.  The  slight 
hsemorrhage,  and  perhaps  muco-purulent  urethral  discharge,  not  un- 
frequently  happen  under  similar  circumstances  of  prostatic  conges- 
tion. Profuse  bleeding  has  been  known  to  occur  from  trans6xing  a 
projecting  portion  of  the  prostate,  in  incautiously  or  forcibly  passing 
a  catheter. 

The  enlarged  prostate,  as  felt  on  introducing  the  finger  into  the 
rectum,  varies  in  size  and  consistence.  Usually  it  is  that  of  a  large 
chestnut,  or  a  small  compressed  orange,  and  of  largest  extent  trans^ 
versely, — stretching  perhaps  across  the  upper  surface  of  the  bowel 
from  side  to  side  at  the  neck  of  the  bladder  ;  or  either  lateral  lobe  may 
be  enlarged  singly,  the  right  or  the  left.  The  consistence  is  usually 
firm  and  resisting,  sometimes  soft  or  unequally  hard  at  different  parts 
of  the  surface.  It  may  be  impossible  to  ascertain  the  extent  of  the 
enlargement  backwards,  which,  is  often  beyond  reach  of  the  finger. 
"When  the  middle  lobe  is  also  enlarged,  this  condition  may  escape 
detection  by  rectal  exploration  only;  but,  when  that  portion  of  the 
prostate  is  principally  or  alone  affected,  it  may  be  reached  with  the 
finger,  and  I  have  noticed  that  pressure  upwards  towards  the  vesical 
neck  provokes  the  desire  to  micturate, — an  additional  symptom  of 
median  central  enlargement  of  the  prostate.  In  anomalous  cases,  there 
may  be  a  nodular  enlargement,  as  of  the  right  lobe  and  middle  lobe 
(Fig.  1025)  ;  or  a  circumferential  ridge  may  be  formed,  as  of  the  left 
lobe  and  middle  lobe,  around  the  vesical  orifice.  By  tilting  upwards 
and  forwards  the  base  of  the  bladder,  some  of  the  residual  urine  can  be 
expelled  ;  and  by  passing  a  catheter  through  the  urethra,  several  ounces 
of  urine — ten,  twenty,  thirty,  forty,  or  more  —  niay  be  drawn  off, 
although  the  act  of  micturition  had  inst  previously  been  performed. 
The  patient,  who  had  imagined  his  inability  to  retain,  is  now  convinced 
of  his  inability  to  expel  his  urine, — that  his  bladder  retains  too  much. 

Urethral  exploration  with  a  catheter  will  afford  information  which 
rectal  exploration  cannot  convey,  I'especting  the  state  of  the  middle 
lobe,  and  as  to  the  elongation  and  curve  of  the  urethra  in  its  prostatic 
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Fig.  1025.* 


Fig.  1026.t 


portion ;  thus  completing  the  examination.  For  this  purpose  it  is 
better  to  use,  first,  a  full-sized  catheter  of  the  orclinai-y  length  and 
curA'e,  as  the  standard  of  comparison  ;  so  that  any  alterations  from  the 
healthy  condition 
may  be  at  once  made 
apparent.  If,  "with 
no  perceptible  en- 
largement by  rectal 
exploration,  the 

urine  flo\ys  when  the 
instrument  has  tra- 
versed not  more 
than  the  ordinary 
distance — about  six 
to  eight  inches  — 
while  the  handle  has 
not  been  more  than 
nsually  depressed^ 
there  will  assuredly 
be  no  prostatic  en- 
largement. But  if 
the  catheter  has  passed  easily  nine  or  ten 
inches  and  still  no  urine  flows,  while,  fol- 
lowing* its  course,  the  handle  has  become 
more  than  usually  depressed,  there  will  cer- 
tainly be  enlargement  of  the  prostate.  Then 
the  prostatic  catheter  should  be  used  ;  a  longer 
instrument  by  from  two  to  four  inches^  and 
having  a  much  larger  curve  (Fig.  1026).  The 
forms  of  curve  preferred  by  Sir  William 
Fergusson  and  by  Sir  H.  Thompson,  respec- 
tively, are  shown  to  the  right.  The  increased 
length  and  the  altered  direction  of  the  pro- 
static canal  can  be  estimated  by  means  of 
this  instrument ;  the  one  fact,  by  observing 
the  length  of  shaft  introduced;  the  other, 
by  its  depressed  position  when  the  point 
enters  the  bladder.  Any  lateral  deflection 
of  the  instrument,  to  the  right  or  to  the  left, 
when  allowed  to  take  its  own  inclination,  will  further  indicate  a  greater 
degree  of  enlargement  on  the  side  toicards  which  the  handle  inclines. 
The  mode  of  passing  a  prostatic  catheter  will  be  noticed  presently. 


*  Eoy.  Coll.  Surgr.  Mus.,  2484.  Irregular  enlargement  of  the  prostate ;  consist- 
ing of  a  nodular  right  lobe,  and  the  middle  lobe  having  two  smaller  knobs.  Between 
these  masses  there  is  left  only  a  narrow  and  crooked  passage  to  the  urethra.  The 
prostatic  portion  of  the  urethra  is  very  deep  and  narrow ;  the  caput  gallinaginis  is 
large,  and  diverging  fasciculi  pass  from  it  to  the  principal  prostatic  enlargements. 
The  patient  was  eighty-three  years  old,  and  had  suffered  for  more  than  thirty  years 
from  the  usual  symptoms  of  enlarged  prostate,  coupled  with  occasional  incontinence 
of  urine,  and  a  sense  of  fulness  in  the  rectum,  which  he  could  scaicely  succeed  in 
emptying  completely.  Eetention  of  urine  occurred  about  two  months  before  death, 
but  was  easily  relieved  by  the  catheter.     (Sir  E.  Home.) 

t  a,  Prostatic  catheter;  h,  Sir  W.  Fergusson's  curve;  c,  Sir  H.  Thompson's 
curve. 
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Examination  of  the  prostate,  thus  far,  may  "be  conducted  advan- 
tageously, by  using  the  finger  in  the  rectum  and  the  catheter  in  the 
bladder  at  the  same  time  ;  the  concerted  movements  of  the  two  instrn^ 
ments  indicating,  moreover,  the  thickness  of  the  prostate,  as  well  as 
the  length  and  course  of  the  prostatic  urethra. 

Exploration  of  the  urethro-vesical  orifice  and  of  the  vesical  portion 
of  the  prostate, — as  to  the  enlargement  of  the  middle  lobe,  with  the 
fossa  or  receptacle  behind  it,  can  be  severally  effected  by  means  of  a 
sound  having  a  very  short  curve  or  only  a  beak.  On  passing  this 
instrument  into  the  bladder,  the  beak  is  then  turned  down,  and  the 
post-prostatic  receptacle  sounded  as  to  its  depth,  and  searched  for 
stone, — which  not  unfrequently  lies  concealed  behind  an  enlarged  pro* 
state ;  in  withdrawing  the  beak  forwards,  the  posterior  limit  of  the 
prostatic  enlargement  is  ascertained, — a  point  not  often  ascertainable 
by  rectal  exploration  ;  then  the  state  of  the  middle  lobe  is  determined, 
more  clearly  than  by  the  upward  curve  in  entering  the  bladder ; 
finally,  the  crescentic  shape  of  the  vesical  orifice  may  be  indicated  by 
turning  the  beak  round  to  the  right  and  to  the  left.  Thompson's 
catheter-sound,  with  fluted  handle,  is  also  a  most  useful  instrument 
for  this  exploration ;  having,  moreover,  the  advantage,  that  as  a 
catheter,  the  urine  may  be  drawn  off  or  the  bladder  injected,  to  suit 
the  examination. 

Diagnosis. — Enlargement  of  the  prostate  miist  be  distinguished 
from :  (1)  stricture  of  the  urethra  ;  (2)  stone  in  the  bladder ;  (3) 
tumour  of  the  bladder  ;   (4)  simple  atony  of  the  bladder ;    (5)  paralysis. 

In  Stricture,  the  diminished  force  of  the  stream  of  urine  is  the 
same,  or  even  less  ;  but  the  volume  is  also  diminished,  even  to  that  of 
the  smallest  stream  short  of  retention ;  and,  moreover,  it  becomes 
vai'iously  broken,  twisted,  or  dribbling.  Catheterism  affords,  however, 
the  chief  points  of  distinction  ;  obstruction  is  encountered  always 
before  the  instrument  reaches  the  prostatic  urethra,  and  generally 
before  six  inches  of  the  instrument  have  disappeared.  In  enlarged 
prostate,  seven,  eight,  or  nine  inches  of  the  instrument  will  have  dis- 
appeared without  encountering  obstruction  ;  and  not  necessarily  then, 
if  the  instrument  be  of  sufficient  length  to  enter  the  bladder.  But 
the  handle  must  be  depressed  between  the  patient's  legs  to  a  much 
greater  degree  than  in  passing  stricture.  The  difference  of  age  in  the 
two  cases  will  corroborate  the  diagnosis ;  stricture  almost  invariably 
appearing  before  naiddle  life  ;  prostatic  enlargement  not  until  after 
that  period. 

Stone  in  the  bladder  may  be  distinguished  from  enlargement  of  the 
prostate  by  certain  features  pertaining  to  each  of  the  symptoms.  Pain 
in  the  glans  penis  and  vesical  irritability  are  most  marked  after  mictu- 
rition, when  the  bladder  is  empty  and  the  stone  settles  down  on  the 
more  sensitive  base  of  the  bladder  behind  the  prostate;  and  these 
symptoms  are  also  then  aggravated  by  exercise,  or  any  movement 
whereby  the  stone  rolls  about  on  that  part.  The  stream  of  urine  often 
stops  suddenly,  by  the  stone  falling  over  the  vesical  orifice ;  but  this 
symptom  is  liable  to  happen  also  when  an  out-growth  from  the  middle 
lobe  of  the  prostate  exists  in  the  form  of  a  valve,  which  from  time  to 
time  overlaps  the  neck  of  the  bladder, —  a  rare  form  of  prostatic  enlarge- 
ment. Vesical  hgemorrhage  is  more  common,  as  a  symptom  of  cal- 
culus ;  the  blood  passed,  florid  and  unmixed,  is   more  abundant  in 
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quantity,  and  it  is  especially  liable  to  occur  after  exercise,  by  attrition 
of  the  stone  on  the  mucous  membrane  of  the  bladder.  Sounding 
affords  conclusive  evidence  of  stone,  when  the  foreign  body  can  be 
distinctly  struck. 

The  co-existence  of  stone  with  an  enlarged  prostate — a  not  unfre- 
qnent  combination — renders  the  diagnosis  far  more  ambiguons.  If  the 
calculus  lies  in  the  receptacle  behind  the  enlarged  prostate,  the  pain  in 
the  penis  and  vesical  irritability  will  be  less  marked  or  absent;  this 
fact,  originally  noticed,  I  believe,  by  Sir  B.  Brodie,  is  probably  owing 
to  the  removal  of  the  foreign  body  from  the  sensitive  neck  of  the 
bladder.  It  is  less  apt  to  be  w^ashed  over  the  vesico-urethral  oritice, 
and  thus  obstruct  the  passage  of  urine,  and  any  indication  by  the 
sudden  cessation  of  the  stream  of  urine  being  equivocal  evidence,  as 
arising,  perhaps,  from  a  polypoid  out-growth  of  the  middle  lobe,  it  is 
then  that  occasional  haemorrhage,  and  especially  careful  sounding, 
as  ali-eady  described,  afford  the  most  reliable  ground  for  diagnosis 
as  to  the  existence  of  stone.  But  even  the  evidence  derived  from 
sounding  may  be  masked  by  enlargement  of  the  prostate,  the  stone 
lying  concealed  in  the  fossae  behind  the  prostatic  elevation.  I  re- 
member to  have  heard  from  the  late  Mr.  Thomas  !Morton  (Surgeon 
to  University  College  Hospital)  of  a  case  in  his  practice,  where  an 
instrument  had  been  passed  constantly  by  many  eminent  Surgeons 
during  a  period  of  fifteen  years,  without  discovering  the  presence  of 
a  stone,  which  was  found  after  death.  Thompson's  catheter-sound 
is  here  most  serviceable  as  a  stone-searcher,  in  the  post-prostatic 
receptacle  of  the  inferior  fundus  of  the  bladder.  Rectal  exploration 
will  more  completely  discover  the  prostatic  enlargement. 

Any  tumour  of  the  bladder  so  far  resembles  an  enlarged  prostate, 
that  both  project  into  the  cavity  of  this  organ  ;  but  the  different 
locality  of  the  two  out-growths  will  be  determined  principally  by 
careful  urethral  exploration  with  the  beaked  sound  ;  and  the  diagnosis 
may  be  confirmed  by  the  distressing-  vesical  irritability,  the  severe 
pain,  and  the  copious  recurring  hEemorrhage  ;  and  at  length,  by  exami- 
nation of  any  urethral  discharge  with  the  microscope,  which  reveals 
perhaps  the  presence  of  characteristic  structural  elements. 

From  simple  atony  of  the  bladder,  the  distinction  of  enlarged  pro- 
state turns  upon  the  twofold  fact ;  that  when  a  catheter  is  introduced 
into  the  bladder,  no  urine,  or  scarcely  any,  flows  in  the  recumbent 
position,  by  the  contractile  action  of  the  bladder,  nor  can  much  be 
exjDclled  by  any  efforts  of  the  patient.  Atony  may,  however,  have 
supervened  from  over-distension,  as  a  consequence  of  prostatic  enlarge- 
ment. In  paralysis  of  the  bladder,  when  a  catheter  is  introduced, 
urine  flow^s  only  in  the  same  small,  slow  stream  as  in  atony  ;  but 
there  is  inability  on  the  part  of  the  patient  to  propel  the  urine  by  any 
voluntary  action  of  the  abdominal  muscles,  this  inability  being  of 
course  proportionate  to  the  completeness  of  the  paralysis.  The  lower 
extremities  also  are  almost  always  involved,  and  this  paralytic  con- 
dition results  from  injury  or  disease  of  the  nervous  centres, — brain  or 
spinal  cord.  The  absence  of  any  prostatic  enlargement  should  not 
be  overlooked. 

Conseque7ices  and  Terminations. — Clironic  cystitis,  or  a  state  of  the 
bladder  bordering  on  it,  commonly  ensues  from  the  habitual  retention 
of  ui'ine,  and  distension  of  the  bladder,  which  passes  ultimately  into 
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a  state  of  atony.  Hence  the  characters  of  the  urine,  in  chronic  enlarge- 
ment of  the  prostate,  are  sucli  as  depend  on  decomposition  of  some 
of  its  constituents,  from  retention,  mixed  Tvith  the  products  of  chronic 
inflammation  of  the  vesical  mucous  membrane.  The  interior  of  the 
bladder  changes  in  colour  to  a  greyish  slate  hue,  as  seen  after  death  ; 
and  viscid  mucus  or  purulent  matter,  streaked  with  whitish  phosphatic 
deposit,  and  occasionally  tinged  with  blood,  is  voided  in  the  urine  ; 
which  is  alkaline,  and  of  a  pungent  ammoniacal  or  fetid  odour. 
Perhaps  a  deposit  of  urates  and  uric  acid  takes  place,  in  connection 
with  a  gouty  diathesis.  Stone  is  very  apt  to  form  in  the  constantly 
retained  residuum  of  urine,  behind  and  below  the  enlarged  prostate. 
Deposition  of  the  urinary  constituents  occurs  probably  around  some 
inspissated  mucas,  as  a  nucleus ;  and  the  calculus  is  more  often 
phosphatic,  or  perhaps  as  encrusting  urate  of  ammonia.  The  quantity 
of  ux'ine  passed  varies  much  from  day  to  day ;  the  measui'e  being 
generally  much  above,  although  sometimes  below,  the  average  healthy 
standard.  The  patient's  general  health  declines  during  the  course 
of  his  habitual  retention,  and  inflammatory  affection  of  the  bladder. 
As  the  result  of  broken  rest,  from  ineffectually  relieving  the  bladder, 
and  exhaustion  induced  by  chronic  cystitis,  he  becomes  sallow  and 
dejected,  he  loses  flesh  and  strength,  and  "  ages  "  fast.  Occasional 
attacks  of  complete  retention  throw  him  further  back.  A  gradual 
decline  of  health  takes  place  ;  or  rapid  depression  may  occur,  from 
•ulceration  or  sloughing  of  the  bladder,  with  repeated  hemorrhage, 
or  from  profuse  parulent  discharge.  Urcemia,  fi'om  suppression  of 
urine,  sometimes  closes  the  scene. 

Post-mortem  Examination. — Certain  pathological  conditions  of  the 
bladder,  ureters,  and  kidneys  result  from  the  mechanical  and  back- 
ward effect  of  long-continued  retention  of  urine.  They  are  met  with 
chiefly  in  connection  with  enlargement  affecting  principallv  the 
middle  lobe,  or  median  central  hypertrophy  of  the  prostate.  They 
are  discovered  after  death.  The  bladder  is  dilated  but  thickened, 
principally  in  its  muscular  coat,  and  its  hypertrophied  muscular  bands 
project  inwards  in  the  form  of  prominent  fasciculi  ;  between  which 
the  mucous  membrane  protrudes  externally,  and  has  become  sacculated 
under  the  constant  pressure  of  the  retained  urine.  At  the  base  of 
the  bladder,  a  pouch  or  receptacle  has  formed  behind  the  enlarged 
prostate,  capable  of  holding  perhaps  several  ounces  of  the  ammoniacal, 
fetid,  residual  urine ;  and  m  which  muco-purulent  matter  and  phos- 
phatic concretion  are  also  apt  to  accumulate.  The  backward  pressure 
of  urine  distends,  and  eventually  dilates  the  ureters ;  and  the  secreting 
substance  of  the  kidneys,  in  their  pyramidal  and  cortical  portions,  are 
atrophied ;  resulting  even  in  sacculated  remnant  kidneys.  Hence, 
suppression  of  urine,  and  uremic  blood-poisoning-. 

Treatment. — Palliative  measures  alone  have  any  effect  in  chronic 
enlargement  of  the  prostate,  this  hypertrophy,  naturally  incident  to 
advancing  years,  being  incurable.  The  Surgeon  must  have  in  xiew 
the  relief  of  retention  by  catheterism  or  other  operative  interference, 
the  prevention  or  relief  of  chi'onic  cystitis,  and  the  maintenance  of 
the  general  health. 

Retention  of  Urine. — Having  regard  to  the  constant  retention  of  a 
certain  quantity  of  residual  uiine  in  the  bladder,  the  organ  should  be 
emptied  mechanically,  at  least  once  a  day,  or  twice  or  three  times  ; 
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according  to  the  amount  of  obstruction,  and  the  consequent  accumula- 
tion of  residual  urine.  But  what  are  the  circumstances  which  should 
guide  the  Practitioner  as  to  the  necessity  for  this  interference,  in  the 
coui'se  of  the  progressive  enlargement  of  the  prostate  ?  This  question 
may  be  answered  in  diiferent  ways,  according  to  the  relative  import- 
ance attached  to  the  quantity,  and  the  state,  of  the  residual  urine ; 
and  the  distux-bance  of  the  general  health,  as  by  loss  of  rest,  consequent 
on  the  frequency  of  desire  to  relieve  the  bladder.  Practically,  I  con- 
ceive the  significance  of  each  and  all  these  factors  centres  in  their 
tendency  to  oiie  issue.  The  probable  supervention  of  chronic  cystitis, 
and  thence  the  marked  diiSerence  in  the  patient's  general  health,  from 
that  time,  is  the  condition  to  be  apprehended.  An  atonic  state  of  the 
bladder  is  prone  to  the  occurrence  of  cystitis  ;  but  this  state  is  to  be 
measured  by  the  quantity  of  residual  urine,  and  its  retention  without 
inconvenience.  The  condition  of  the  urine  also  will  afford  corrobora- 
tive testimony  of  the  same  tendency — some  cloudiness,  not  to  say 
muco-purulent  deposit,  being  quite  sufficient  indication  of  approaching 
cystitis,  to  suggest  the  necessity  or  advantage  of  using  a  catheter  to 
prevent  habitual  retention. 

Although  these  considerations  apply  to  such  interference  in  a  com- 
paratively early  stage  of  prostatic  enlargement,  in  a  more  advanced 
stage,  with  constant  retention  of  residual  urine,  to  the  amount  of  one 
or  two  pints,  the  bladder  should  be  gradually  accustomed  to  the  relief 
of  over-distension.  The  catheter  must  be  used ;  but  if  the  bladder 
be  suddenly  emptied,  and  repeatedly,  at  intervals,  two  or  three  times 
daily,  this  method  would  have  the  effect  of  shock  to  the  system — 
something  like  the  impression  produced  by  the  collapse  of  a  psoas, 
or  other  large  abscess,  when  suddenly  emptied.  The  patient  is, 
indeed,  relieved  of  his  toi'menting  bladder-difficulties,  but  he  becomes 
weak,  and  loses  his  little  appetite,  while  pre-existing  kidney-disease 
is  brought  into  activity,  and  he  dies  in  a  few  weeks,  exhausted  or 
ura?mic.  Sir  B.  Brodie  first  drew  attention  to  the  important  precau- 
tions to  be  taken  in  dealing  with  this  ultra-chronic  state  of  bladder- 
retention.  He  first  inculcated  the  practice  of  a  temporary  compromise 
between  leaving  such  cases  to  their  inevitable  fate,  and  suddenly 
changing  the  long-accustomed  distension  of  the  bladder,  at  the  risk 
of  hastening  the  patient's  death.  Let,  then,  a  portion  only  of  the 
urine  be  drawn  off,  and  several  days  elapse  before  the  bladder  is 
completely  emptied  once.  Even  the  change  from  a  natural,  albeit 
ineffectual  mode  of  micturition,  to  an  artificial  one,  may  induce  cystitis ; 
and,  therefore,  during  this  transition,  the  use  of  the  instrument  must 
be  gradually  proceeded  with, — once  a  day,  then  twice,  and  so  on, 
until  it  can  be  safely  borne,  as  occasion  may  require.  While  thus 
attending  to  the  bladder,  the  general  health  should  be  supported  by 
the  usual  resources  of  diet  and  tonics. 

The  prostatic  catheter  is  larger  sized,  longer,  and  more  curved 
than  an  ordinary  catheter  ;  and  thus  being  adapted  to  the  corre- 
sponding alterations  in  the  urethra,  the  urine  can  be  more  conveniently 
drawn  off  by  this  instrument.  Two  points  should  be  observed  in 
passing  the  instrument  into  the  bladder:  not  to  mistake  the  dilata- 
tion of  the  prostatic  urethra  for  the  bladder,  an  ounce  of  urine  perhaps 
thence  escaping,  as  if  the  instrument  had  entered  its  cavity ;  and  in 
the  next  place,  to  depress  the  handle  of  the  instrument  sufficiently 
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SO  as  to  curve  upwards  into  the  bladder  and  avoid  hitching  against 
any  enlargement  of  the  middle  lobe.  Care  should  be  taken  to  empty 
the  receptacle  behind  the  prostate,  by  turning  and  depressing  the 
point  of  the  instrument.  The  patient  should  be  taught  to  pass  it  in 
his  own  person,  that  he  may 

relieve  himself   as   occasion  Fig-  1027. 

requires.  A  gum- elastic 
catheter,  of  large  size,  will 
then  be  more  convenient  and 
safer  than  the  silver  instru- 
ment ;  the  patient  introduc- 
ing it  bit  by  bit.  When  the 
point  of  the  instrument  has 
reached  the  prostatic  urethra, 
the  stylet  is  to  be  withdrawn, 
that  the  curve  of  the  catheter 
may  glide  upwards  into  the 
bladder.'  Mercier's  catheter  a 
coude,  a  beaked  elastic  cathe- 
ter, may  prove  advantageous  when  an  obstruction  arises  from  enlarge- 
ment of  the  middle  lobe,  more  especially ;  or  the  catheter  a  hicoude, 
having  a  second  beak,  is  thus  adapted  to  mount  ap  more  readily 
into  the  bladder  (Fig.  1027).  With  enlargement  of  either  lateral 
lobe,  in  addition  to  median  enlargement,  the  curving  of  the  prostatic 
urethra  to  the  right  or  to  the  left  will  be  followed,  more  easily, 
by  introducing  an  india-rubber  tube — which  is  sufficiently  pliable 
and  resistant  to  find  its  way,  without  having  any  fixed  curve. 
Or,  the  lobster-jointed  metallic  instrument,  devised  by  Squire,  of 
Elmira,  may  be  used  in  such  cases  ;  and  especially  when,  owing*  to  a 
nodulated  and  irregular  enlargement  of  the  prostate,  an  instrument 
of  varying  resistance  will  be  more  suitable  for  the  passage.  As  a 
rule,  it  will  be  unnecessary  and  undesirable  to  allow  the  catheter  to 
remain  in  the  bladder ;  but  if  it  be  requisite  to  procure  ease  and 
sleep,  this  continued  use  of  the  instrument  affords  great  comfort.  It 
may  be  left  in  the  bladder  during  the  night,  for  example.  The  gum^ 
elastic  or  a  vulcanized  india-rubber  catheter  is  then  preferable,  as 
being  less  liable  to  irritate  the  mucous  membrane.  Various  self- 
holding  instruments  have  been  made ;  but  it  is  undesirably  to  com- 
plicate the  Surgeon's  appliances  without  some  positive  advantage 
being  gained.  By  regularly  relieving  habitual  retention,  the  patient's 
existence  is  rendered  more  tolerable  or  even  enjoyable,  and  life  may 
be  considerably  prolonged.  The  bladder  should  be  washed  out  occa- 
sionally by  an  injection  of  tepid  water,  to  remove  any  muco-purulent 
matter  and  gravel,  or  to  prevent  the  formation  of  stone  from  any 
residual  decomposing  urine.  The  patient  should  be  taught  himself  to 
Avash  out  the  bladder, — -besides  learning  how  to  pass  the  catheter. 

When  no  instrument  can  be  got  into  the  bladder,  other  methods  of 
gaining  an  entry  may  be  resorted  to.  They  are — forcible  catheterism 
or  tunnelling  the  prostate;  puncture  of  the  bladder  through  the 
rectum  ;  or  puncture  above  the  pubes. 

Of  these  three  methods,  forcible  catheterism  is  recommended  by 
Brodie,  Liston,  Spence,  and  other  Surgeons  of  large  experience,  as 
a  safer  procedure  than  puncture  through  the  rectum,  or  above  the 
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Fig.  1028.* 


piibes.  The  instrument,  Laving  been  thrust  through  the  obsti'ucting 
portion  of  the  prostate  (Fig.  1-028),  is  left  in  the  bladder  for  about 
forty-eight  hours  to  establish  a  false  passage 
for  its  reintroduction.  But  with  the  variety  of 
catheters  at  command,  I  have  never  yet  found 
it  necessary  to  resort  to  this  procedure.  I 
have  known  severe  prostatitis  to  be  tbus  in- 
duced, and  more  complete  obstruction  ;  or 
copious  hEemorrliage  has  been  caused,  more 
blood  passing  back  into  the  bladder  than 
escapes  through  the  urethra  ;  and  in  one 
case,  I  am  sure  the  patient  bled  to  death. 

Puncture  through  the  rectum,  and  above 
the  pubes,  will  severally  be  more  appropriately 
considered  and  described  in  connection  with 
stricture  of  the  urethra.  Either  of  these 
methods  of  entering  the  bladder  may  become 
necessary  for  the  permanent  relief  of  reten-^ 
tion,  in  advanced  age, — when  the  patient  can- 
not relieve  himself  with  the  catheter. 

The  tendency  to  chronic  cystitis,  as  depen- 
dent on  prostatic  enlargement,  maybe  averted ; 
partly  by  preventing  retention,  partly  by 
careful  regulation  of  the  diet,  and  the  avoidance  of  exposure  to  cold 
or  damp,  or  other  causes  of  any  disordei'ed  state  of  the  urine,  or  of 
determination  of  blood  to  the  bladder.  Remedial  treatment  is  con- 
sidered in  connection  with  this  vesical  affection. 

The  maintenance  of  the  general  health  must  be  conducted  on 
ordinary  principles,  chiefly  of  a  hygienic  character. 

Atrophy  of  the  Prostate. — This  prostatic  condition  is  sometimes 
found  in  old  age,  and  occasionally  in  early  adult  life,  then  probably  being 
an  imperfect  development  of  this  gland,  or  connected  with  malforma- 
tion. The  prostate  gland  is  but  slightly  developed  in  men  whose 
sexual:  character  is  not  strong'ly  marked.  The  organ  may  waste  in 
the  course  of  general  emaciation,  from  such  diseases  as  phthisis  ;  or 
from  some  local  cause  affecting  its  nutrition,  as  by  the  ingrowth 
of  a  tumour  or  calculus.  Double  castration,  or  the  division  of  both 
seminal  ducts  in  bilateral  lithotomy,  tends  also  to  atrophy  of  the 
prostate.     ISTo  special  symptoms  or  treatment  are  known. 

Cancer  of  the  Prostate.  —  Cancer  is  met  with  less  commonly  as 
a  secondary  deposit,  than  as  a  primary  disease  of  the  prostate.  The 
form  of  cancer  is  almost  always  encephaloid,  and  sometimes  it  is 
associated  w^ith  melanotic  deposit ;  scirrhus  seems  to  be  of  doubtful 
occurrence. 

Age  has  apparently  a  certain  relation  to  malignant  prostatic 
disease  ;  it  has  been  observed  only  in  childhood  and  advancing  age. 


*  Roy.  Coll.  Surg.  Mus.,  2509.  Effects  of  forcible  catheterism ;  showing  tun. 
nelling  of  the  enlarged  middle  lobe  of  a  jjrostate.  The  prostatic  and  membranous 
portions  of  the  urethra  were  acutely  inflamed,  and  near  the  glans  penis  abscess  had 
probably  occurred.  The  patient,  an  old  man,  had  often  previously  been  relieved  of 
retention  by  means  of  a  catheter ;  but  a  Surgeon,  having  found  some  difficulty  in 
entering  the  bladder,  perforated  the  prostate  with  the  instrument ;  and  death 
ensued  in  two  or  three  weeks.     (J.  G.  Crosse.) 
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No  aTithenticated  cases,  observes  Sir  H.  Thompson,  are  on  record 
between  the  ages  of  eight  and  forty-one. 

The  symptoms  are  those  of  prostatic  enlargement ;  but  distinguished 
by  the  severity  of  the  pain,  and  its  shooting  into  the  rectum,  up  to  the 
sacrum,  and  down  the  thighs  ;  the  oft-recurring  and  more  abundant 
hgemorrhage ;  and,  perhaps,  constitutional  cachexia.  The  tumour 
examined  through  the  rectum,  as  compared  with  chronic  prostatic 
enlargement,  is  of  larger  size,  harder,  and  perhaps  of  irregular  shape ; 
subsequently  becoming  softer  and  fungating.  The  adjacent  lymphatic 
glands  are  affected,  both  lumbar  and  inguinal ;  confirming  the  dia- 
gnosis. Heemorrhage  from  the  urethra  is  apt  to  occur,  or  bloody  urine, 
and  which  has  been  said  to  exhibit,  under  the  microscope,  character- 
istic cancer-cells  ;  but  the  resemblance  of  the  epithelial  cells  renders 
this  evidence  doubtful.  Marked  rapidity  of  the  symptoms,  however, 
distinguishes  the  malignant  disease  ;  its  duration  from  first  to  last 
extending  not  longer  than  from  one  and  a  half  to  five  years  in  adults, 
and  from  three  to  nine  months  only  in  children.  Sometimes,  the 
co-existence. of  cancer  in  the  testicle  begets  suspicion  in  even  an  early 
stage  of  prostatic  cancer,  which  may  be  a  secondary  affection  to  the 
disease  in  that  organ,  or  in  the  kidney. 

The  treatment  is  palliative.  Catheterism  should  be  avoided  if 
possible,  and  then  performed  with  the  gentlest  touch,  not  to  irritate  or 
injure  the  painful  and  bleeding  prostate.  Supra-pubic  cystotomy 
would  here  seem  to  be  advisable,  not  only  for  the  relief  of  retention, 
but  to  establish  a  permanent  diversion  of  the  urine  from  the  diseased 
prostate.  The  suffering  would  thus  be  relieved,  and  life  prolonged. 
I  am  not  aware  that  this  procedure  has  been  practised.  Anodynes  in 
the  form  of  opium  or  coninm  may  be  administered  both  by  mouth 
and  rectum.  Haemorrhage  must  be  treated  as  explained  in  connection 
with  heematuria.  The  general  health  and  strength  will  require  all 
the  support  which  can  be  given  by  tonics  and  a  nutritious  diet. 

Cysts. — The  substance  of  the  prostate  is  often  beset  with  numerous 
small  cavities,  of  an  irregular  shape,  and  communicating  with  the 
ducts  of  the  glandular  structure.  They  are  apparently  dilated  pro- 
static follicles.  Some  such  cysts  contain  several  minute  concretions 
or  prostatic  calculi  of  larger  size,  and  each  occupying  a  separate 
recess.     Old  age  is  most  liable  to  this  cystic  condition  of  the  prostate. 

No  special  symptoms  are  presented  by  these  small  cystiform 
cavities,  and  the  diagnosis  is  unimportant,  as  it  would  not  aff'ord  any 
indication  for  special  treatment. 

A  cystic  condition  of  the  prostate  is  sometimes  met  with,  resulting 
from  long-continued  suppuration  with  absorption  of  the  glandular 
substance  ;  and  thus  forming  one  large  cavity  containing  pus.  The 
capsule  of  the  j)rostate  has  become  the  pus-secreting  sac  of  an 
abscess. 

A  hydatid  cyst  has  occasionally  formed  between  the  bladder — near 
its  neck — and  the  rectum.  This  condition  is  attended  with  retention 
of  urine  and  distension  of  the  bladder ;  simulating  the  symptoms  of 
prostatic  enlargement.  The  formation  of  any  such  cyst  within  the 
substance  of  the  prostate  seems  doubtful. 

Tubercle. — The  prostate  is  very  rarely  the  seat  of  tubercular 
deposit,  and  then  always  as  a  secondary  affection;  some  other  part 
of  the  genito -urinary  tract  being  the  primary  seat  of  deposit.     The 
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kidney  ranks  first,  and  next  the  testicle  or  epididymis.  Phthisis 
pulraonalis  is  genei-ally  associated  with  the  tubercular  affection  of  any 
genito-nrinary  organ.  Prostatic  tuberculosis  occurs  most  commonly 
between  the  ages  of  twenty-five  and  fifty-five.  Extreme  ages,  in 
youth  or  an  advanced  period  of  life,  would  appear  to  be  eleven  and 
seventy-six  years,  as  gathered  from  eighteen  cases  collected  by  Sir  H. 
Thompson.  Frequent  and  painful  micturition,  with  some  obstruction 
to  the  passage  of  urine,  and  occasionally  slight  hsemoi^rhage,  constitute 
the  symptoms ;  which  are  those  of  chronic  prostatitis.  There  is-  also 
some  amount  of  prostatic  enlargement,  and  perhaps  irregularity  of 
the  organ,  ascertainable  by  rectal  examination ;  the  vasa  deferentia 
and  seminal  vesicles  are  also  sometimes  felt  to  be  enlarged,  knotty, 
and  indurated  by  the  deposit — when,  these  parts  being  involved,  the 
finger  can  be  passed  beyond  the  enlarged  prostate.  Subseque7itly, 
with  suppuration  and  discharge,  the  prostate  becomes  smaller  than 
natural,  and  the  urine  purulent.  The  tubercular  prostatic  abscess  is 
obstinately  indisposed  to  close.  Otherwise,  the  absence  of  any  special 
symptoms,  and  the  co-existence  of  at  least  a  phthisical  tendency,  Avill 
indicate  the  nature  of  this  disease,  throughout  its  slowly  progressive 
course. 

Commonly  terminating  fatally  from  exhaustion,  or  from  pulmonary 
phthisis,  the  patient  may  at  length  recover,  under  favourable  hygienic 
circumstances. 

Treatment  must  be  conducted  on  general  principles,  in  regard  to 
the  constitutional  diathesis. 

Prostatic  Calculus. — The  prostate  gland,  like  other  glands,  is 
liable  to  an  inspissation  of  its  secretion,  forming  nuclei,  around  which 
inorganic  deposit  and  concretion  takes  place,  in  concentric  layers, 
within  the  ducts  of  the  follicular  structure.  This  mode  of  origin  and 
situation  is  characteristic  of  true  prostatic  calculus,  and  distinguish 
it  from  tirinary  calculus  -which  may  have  lodged  in  the  prostate. 
Prostatic  calculus  is  composed  principally  of  phosphate  of  lime,  about 
eighty-four  per  cent.,  with  a  trace  of  carbonate  of  lime ;  organic 
matter,  fifteen  per  cent.,  constituting  the  remainder. 

The  physical  characters  of  these  calculi  are  peculiar  : — their  colour 
is  generally  a  brownish  yellow  or  orange,  sometimes  black,  red,  or 
white  ;  occasionally  transparent  or  like  pearl-barley  ;  of  softish  or  hard 
consistence ;  their  form  is  commonly  very  irregular,  faceted,  triangular, 
or  square  ;  and  their  size  varies  from  that  of  granular  sand  to  a 
poppy-seed  or  cheny-stone.  Section  of  the  larger  sized  exhibits  a 
concentric  structure,  and  sometimes  a  radiated  appearance.  In  point 
of  number,  one,  two,  three,  or  more,  even  to  a  hundred,  may  exist, 
like  a  bag  of  marbles.  By  constant  attrition,  the  facets  become 
smooth  and  polished.  Continued  deposition  of  phosphatic  matter  at 
length  produces  a  larger  calculus,  encroaching  on  the  rectum,  or 
coming  forward  out  of  the  mouths  of  the  distended  prostatic  pouches 
into  the  ju'ostatic  urethra;  thence  it  extends  forwards,  or  backwards 
into  the  bladder,  forming  a  prostato-vesical  calculus.  Sometimes  one 
or  more  prostatic  calculi  become  detached,  free  and  movable  in  an 
open  duct.  These  enlarged  calculi  have  a  veiy  irregiilar  or  branched 
appearance. 

A  remarkable  prostatic  calculus  was  presented  by  Dr.  H.  Barker  to 
the  Museum  of  the  Royal  College  of  Surgeons.     It  has  a  pyriform 
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shape ;  measures  in  length  nearly  five  inches,  in  circumference  at  its 
thickest  part  foar  inches  and  fire-eighths  ;  and  weighs  three  ounces 
and  a  half.  The  stone  consists  of  twenty-nine  pieces,  the  facets  of 
■which  are  regularly  fitted  together  ;  indicating  that  its  formation  took 
place  in  the  crypts  of  the  prostate,  separately,  and  that  the  pieces 
coalesced  by  subsequent  absorption  of  the  glandular  substance,  thus 
resulting  in  this  multiple  calculus. 

By  these  characters,  prostatic  calculus  may  be  distinguished  from 
a  vesical  calculus,  when  lodged  in  the  prostatic  sinus  ;  and  it  differs 
also  from  the  inspissated  calcareous  matter  of  a  chronic  abscess,  and 
from  phleboliths,  which  form  within  varicose  prostatic  veins. 

The  symptoms  to  which  prostatic  calculi  give  rise,  depend  princi- 
pally on  their  size.  When  small,  there  may  be  no  symptoms,  or  such 
slight  inconvenience  as  not  to  attract  attention.  When  of  larger  size, 
they  are  attended  with  pain  and  weight  in  the  perineum,  and  uneasi- 
ness at  the  neck  of  the  bladder  ;  there  is  frequent  micturition,  some- 
times retention,  and  difficulty  in  the  emission  of  semen,  although 
attacks  of  priapism  may  have  misled  the  sufferer  to  more  frequent 
sexual  intercourse.  All  these  symptoms  point  to  an  enlarged  and 
irritated  prostate ;  and,  by  urethral  or  rectal  exploration,  one  or  more 
stones  can  be  touched  with  an  instrument,  or  felt  through  the  prostate 
with  the  finger  (Fig.  1029).  On  passing  a  sound  through  the  urethra, 
a  distinct  click  or  grating  is  heard  and  felt,  just  before  the  beak  of 
the  instrument  enters  the  bladder  ;  a  deeply  imbedded  calculus  may 
be  felt,  on  passing  the  finger  up  the  rectum,  or  by  simultaneous  ex- 
amination with  the  finger  and  sound.  A  large  number  of  small  stones 
communicate  to  the  finger  a  crackling-  or  grating  sensation,  like  that 
of  small  marbles  in  a  bag'.  Commencing  with  microscopic  size  after 
puberty,  these  prostatic  concretions  are  found 
chiefly  in  patients  of  middle  age  or  advanced 
life. 

As  the  result  of  prolonged  irritation,  sup- 
puration may  ensiie,  forming  prostatic  ab- 
scesses, and  perhaps  leading  to  the  discharge 
of  concretion,  through  fistulous  communica- 
tions— perineal,  rectal,  urethral,  or  vesical. 
Or,  from  the  retention  of  urine,  chronic 
cystitis  results,  and  the  other  backward  con- 
sequences of  prolonged  urethral  obstruction. 
Having  found  a  calculus  in  the  prostate, 
what  treatment  should  be  adopted  ?  When 
there  are  no  urgent  symptoms,  the  case  may 
be  wisely  left  alone,  so  far  as  reg'ards  any 
attempts  to  remove  the  stone  by  operative 
interference.  Symptoms  of  irritatioii  can 
perhaps  be  subdued  by  opiate  suppositories, 
and  careful  regulation  of  the  bowels  to  prevent  any  rectal  constipation  ; 
while  retention  of  urine  is  relieved  by  using  the  catheter  as  occasion 
requires.     If  the  calculi  are  small  and  movable,  they  may  admit  of 

*  Eoy.  Coll.  Surg.  Mus.,  2039.  (Prostatic  ?)  Calculus,  of  large  size,  remaining  in 
the  prostatic  urethra  and  neck  of  the  bladder,  after  lithotomy.  The  patient,  aged 
fifty,  lived  for  two  years  after  the  operation,  with  all  the  symptoms  of  stone,  and 
the  wound  remaining  open.      (Listen.) 


Fig.  1029.* 
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extraction  through  the  urethra,  by  means  of  a  long  urethral  forceps. 
But  this  mode  of  operation  is  not  easily  accomplished.  When  the 
stones  are  large,  and  not  more  than  two  or  three  in  number,  median 
lithotomy,  or  perhaps  the  recto-vesical  operation,  should  be  performed, 
and  extraction  effected  with  scoop  or  forceps.  A  larger-sized  calculus 
had  better  be  removed  by  the  lateral  operation.  la  either  procedure, 
it  will  be  necessary  to  completely  remove  the  whole  formation,  by 
washing  out  the  prostate  and  bladder  ;  any  bit  remaining  would  be 
the  nucleus  of  fresh  concretion. 

Sometimes  the  Surgeon  has  to  deal  Avith  a  urinary  calculus  or 
fragment,  lodged  in  the  prostatic  urethra.  Here  the  urethral  forceps 
can  more  often  be  employed  Avith  advantage  ;  or  failing  thus  to 
remove  the  stone,  it  may  be  pushed  back  into  the  bladder,  and  sub- 
mitted to  lithotrity  or  lithotomy. 

Lastly,  the  occasional  co-existence  of  prostatic  and  A^esical  calculus 
presents  a  difficulty  in  the  way  of  the  lateral  operation.  Yet,  under 
these  circumstances,  this  mode  of  removing  both  calculi  may  alone  be 
practicable. 


CHAPTER  LXVII. 

DISEASES    OF    THE    URETHRA. 

These  diseases  ha\'e  been  incidentally  alluded  to,  as  associated  Avith 
vesical  and  prostatic  affections,  and  may  be  thus  enumerated  : — -(1) 
Inflammation  of  the  Urethra,  or  Urethritis,  and  its  more  specific  form, 
Gonorrhoea  ;  (2)  Stricture  or  contraction  of  the  canal,  in  some  part 
or  pai'ts  of  its  extent, — as  a  structural  or  organic  and  permanent  con- 
dition, or  as  a  spasmodic,  or  an  inflammatory  state ;  (3)  Tumours 
occasionally  ;  (4)  Urethral  Calculus.  The  results  of  Urethral  obstruc- 
tion comprise — Retention  of  Urine ;  Extravasation  ;  Rupture  of  the 
Bladder;  and  Urinary  Fistulge, — penile,  scrotal,  perineal,  urethro- 
vaginal, and  A'esico-vaginal  fistula. 

Urethritis. — Simple  inflammation  of  the  urethral  mucous  mem- 
brane may  arise  from  various  causes,  at  any  age,  and  in  either  sex. 
Any  one  Avho  may  be  thus  affected  experiences  heat,  pricking,  and 
tension  in  the  urethra  for  a  day  or  two,  with  some  smarting  or  perhaps 
scalding  sensation  in  passing  Avater  ;  symptoms  which  are  followed  by 
a  muco-purulent  discharge.  Sometimes  the  only  symptom  is  this 
whitish  discharge  from  the  urethra,  unaccompanied  with  any  inflam- 
matory character. 

The  diagnosis  of  this  urethral  affection,  in  either  form,  is  very  im- 
portant, from  its  resemblance  to  Gonorrhoea.  In  the  active  condition 
of  simple  urethritis,  the  distinction  from  Gonorrhoea  is  extremely 
difficult ;  in  the  -passive  condition,  it  resembles  gleet,  but  differs  in  the 
thicker  and  more  opaque  character  of  the  urethi-al  discharge.  The 
causes  of  simple  inflammation  of  the  urethra  differ  also  from  that  of 
gonon'hoea,  Avhich  arises  from  a  specific  contagion ;  though  here,  it 
must  be  confessed,  the  line  of  distinction  is  even  less  definite. 

Certain  constitutional  causes,  gout,  rheumatism,  scrofula,  and  the 
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influence  of  oarticular  medicines,  as  cantharides,  guaiacum,  or  cayenne 
pepper,  frequently  induce  urethritis.  Some  such  causes  seem  to  aif ecfc 
the  urethra  by  morbid  states  of  the  unne,  as  when  it  is  loaded  with 
uric  or  with  oxalic  acid :  thus  producing  direct  irritation  in  the  pas- 
sage of  such  urine.  They  give  rise  to  the  active  form  of  urethritis, 
and  the  discharge  usually  disappears  immediately  upon  the  develop- 
ment of  the  constitutional  disease.  Scrofulous  urethritis  is,  however, 
apparently  a  local  manifestation  of  the  general  disease,  just  as  there 
maybe  a  discharge  from  the  nasal  mucous  membrane.  Distant  irrita- 
tion, as  gastric  derangement,  worms  in  the  intestines,  or  teething,  may 
also  excite  a  urethral  discharge  ;  but  this  is  of  a  passive  character. 
Local  causes  of  various  kinds  are  not  unfrequently  the  occasions  of 
urethral  irritation  ;  as  the  passage  of  instruments,  a  fragment  of  stone 
or  other  foreign  hodj  in  the  urethra,  injections,  sexual  intercourse 
or  excitement,  the  introduction  of  vaginal  discharges, — such  as  the 
menstrual  fluid,  or  leucorrhoeal  ma,tter.  Here,  again,  the  discharge  is 
usually  passive.  Urethral  tubercular  deposit  may  also  be  attended 
with  discharge,  of  which  Ricord  gives  an  instance.  The  development, 
or  recurrence,  of  secondary  or  tertiary  syphilitic  eruptions  has  been 
followed  by  a  muco-purulent  flow  from  the  urethra — according  to  the 
observations  of  Bassereau,  Bumstead,  and  Van  Buren. 

All  these  causes  should  be  taken  into  consideration  before  pro- 
nouncing a  professional  judgment  as  to  the  particular  cause  in  any 
case  of  urethritis.  Thus,  in  a  young  child,  the  existence  of  vaginal 
and  urethral  discharge  is  not  absolute  evidence  that  a  rape  has  been 
committed;  and  in  persons  who  are  subjects  of  stricture  and  irritable 
urethra,  a  discharge  apparently  gouorrhoeal  sometimes  exists,  or 
appears  after  sexual  intercourse  or  excitement,  or  debauch,  or  other 
cause  of  urethral  irritation. 

Simple  urethritis  generally  subsides  in  a  week  or  ten  days,  unlike 
gonorrhoea,  which  continues  some  weeks  or  even  months.  Bat  the  dis- 
cbarge often  becomes  chronic  in  gouty  persons,  or  when  associated 
with  stricture. 

Treatment  consists  in  removing  any  cause  of  urethral  irritation,  and 
allaying  the  inflammatory  symptoms.  Thus,  in  a  gouty  or  rheumatic 
case,  both  these  indications  may  be  answered  by  the  administration  of 
alkaline,  saline  aperients,  combined  perhaps  with  colchicum ;  aided 
by  a  moderate  and  non-stimulating  diet.  When  the  discharge  has 
become  passive,  weak  astringent  injections,  as  of  the  diacetate  of 
lead,  alum,  or  sulphate  of  zinc,  will  gradually  arrest  the  urethral 
secretion  and  complete  the  cure.  I  never  use  the  two  latter  forms  of 
astringents,  nor  find  it  necessary  to  have  recourse  to  copaiba  or  cubebs. 

As  associated  with  stricture,  urethritis  may  occasion  a  temporary 
retention  of  urine,  partly  spasmodic.  Then,  in  addition  to  what  is 
termed  antiphlogistic  treatment,  the  relaxing  influence  of  or)ium  or 
opiate  suppositoi'ies,  and  a  warm  hip-bath,  will  usually  overcome  the 
obstruction.  The  use  of  a  catheter  should  be  postponed  until  relief 
cannot  be  otherwise  obtained. 

Gonorrhoea  or  Blennorrhagia. — This  form  of  urethritis  is  attended 
with  muco-purulent  discharge,  of  a  specific  character  ;  and  is  generally 
produced  by  contagion  or  contact  with  a  similar  discharge,  usually 
during  sexual  intercourse.  It  may  affect,  and  infect,  either  the  male 
or  female. 
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In  the  male,  the  urethra  is  the  seat  of  gonorrhosa,  and  particularly 
the  anterior  portion  of  the  mucous  membrane, — as  far  as  the  fossa 
navicularis  within  the  glans  penis ;  but  the  urethral  inflammation 
sometimes  extends  backwards  along-  the  whole  length  of  the  passage, 
and  may  even  involve  the  mucous  membrane  of  the  bladder,  in  extreme 
cases.  When  gonorrhoeal  inflammation  subsides  into  a  chronic  state, 
the  bulbous  portion  of  the  urethra  is  more  especially  affected,  the 
intermediate  anterior  portion  up  to  the  glans  being  comparatively  free. 
Other  portions  of  the  genital  mucous  membrane  are  often  secondarily 
involved,  as  that  of  the  prepuce  and  glans. 

The  symptoms  of  gonorrhoea  differ  in  the  course  of  the  disease,  and 
which  may  thus  be  divided  into  four  tolerably  definite  stages.  Com- 
mencing generally  from  the  second  to  the  fifth  day  after  contagion,  a 
short  period  of  urethral  irritation  is  followed  by  acute  inflammation, 
which  subsides  into  a  declining  or  chronic  stage  ;  terminating  perhaps 
in  gleet,  a  chronic  state  of  peculiar  discharge  which  does  not  always 
supervene. 

Urethral  irritation  is  attended  with  very  slight  symptoms :  an 
itching  or  tickling  sensation  in  the  meatus,  its  lips  have  a  florid  red 
and  puffed  appearance,  and  are  glued  together  by  a  scanty,  viscid, 
clear  and  colourless,  or  slightly  opalescent  secretion.  In  passing  water, 
some  smarting  is  experienced,  but  no  scalding — no  ardor  urinse.  This 
stage  lasts  from  a  few  hours  to  two  or  three  days. 

Acute  inflammation  gives  rise  to  the  discharge  of  a  purulent  secre- 
tion, having  a  thick,  creamy  consistence,  and  opaque  and  greenish- 
yellow  colour  ;  it  can  be  pressed  out  of  the  urethra  in  sulphur-looking 
drops,  and  is  usually  so  abundant  as  to  stiffen  the  shirt  in  patches ;  an 
acute  scalding  pain  is  felt  in  passing  urine,  which  is  voided  with  some 
difficulty  in  a  diminished  or  forked  stream,  or  in  spasmodic  jerks,  and 
with  increased  frequency ;  although  the  patient  refrains  from  mictu- 
rition as  long  as  he  can  contain,  regarding  this  procedure  as  quite 
a  little  operation.  The  glans  penis  is  turgid  and  of  a  bright  chen'y- 
red  colour ;  the  urethral  canal  is  swollen  and  cord-like  to  the  touch ; 
the  prepuce  may  become  oedematous,  and  at  length  the  whole  penis 
looks  and  feels  turgescent.  Should  the  inflammation  pass  back  to  the 
bulbous  urethra,  a  sensation  of  weight  in  the  perinfeum  will  be  ex- 
perienced, and,  reaching  the  prostatic  urethra,  a  bearing-down  weight 
about  the  anus  is  superadded.  The  heavy  and  enlarged  penis  seldom 
remains  pendent  and  quiescent  for  many  hours  by  day  or  night ; 
under  any  rubbing  irritation  of  the  dress,  or  warmth  in  bed,  erections 
often  occur  with  troublesome  inconvenience ;  or  cliordee  not  unfre- 
quently  arises,  in  the  form  of  a  painful  arching  or  twisting  of  the 
penis  downwards  during  erection,  a  penalty  inflicted  in  oft-repeated 
attacks.  This  bent  position  of  the  organ  in  erection  seems  to  be  the 
result  of  lymph-effusion  around  the  urethral  canal,  producing  an 
inextensible  state  of  the  corpus  spongiosum  at  the  part  affected. 
Whenever,  therefore,  an  erection  would  take  place,  as  the  cavernous 
body  of  the  penis  becomes  distended,  the  unyielding  spongy  urethra 
acts  like  the  string  of  a  bow,  and  bends  the  penis  downwards.  Another 
explanation  is,  that  chordee  arises  from  spasm  of  the  muscular  fibres 
ai'ound  the  urethra. 

The  characteristic  discharge  and  scalding  micturition  constitute 
what  is  vulgarly  called  the  "  clap  "  in  England,  and  "  chaudpisse  "  in 
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France.  Some  feverishness  may  accompany  this  acute  inflammatory 
stage  of  gonorrhoea  ;  but  often  there  is  little  constitutional  disturbance. 
The  averag'B  duration  of  this  stage  is  from  one  to  three  \Yeeks  ;  its  con- 
tinuance varying  according  to  the  number  of  previous  attacks  and  the 
habits  of  the  patient. 

The  chronic  stage  is  denoted  by  the  altered  character  of  the  urethral 
discharge  ;  the  pus  subsides  into  muco-purnlent  matter,  vs^hich  is 
thinner  and  less  copious  ;  and  the  scalding  reverts  to  smarting-  or  only 
a  soreness  in  micturition.  In  about  another  three  weeks,  the  gonor- 
rhoea may  pass  off, — under  treatment ;  but  it  rarely  terminates 
spontaneously  in  less  than  three  months.  During  a  severe  and  pro- 
tracted gonorrhoea!  discharge,  the  general  health  undergoes  a  marked 
depression ;  so  that  the  individual  may  be  almost  known  by  his 
haggard,  pallid,  and  listless  appearance. 

Gleet. — Blenorrhoea  or  gleet  must  be  regarded  as  the  sequel,  rather 
than  the  concluding  stage,  of  gonorrhoea ;  for  it  does  not  invariably 
result.  The  urethral  discharge  has  now  become  a  thin,  nearly  clear 
and  colourless,  or  almost  watery  fluid,  oozing  in  small  quantity,  or  so 
scanty  that  it  has  to  be  pi-essed  out  of  the  meatus  for  examination  ;  no 
scalding  or  other  inflammatory  symptoms  remain  ;  yet  this  discharge  is 
persistent — lasting  for  many  months  or  even  years.  Thus,  we  speak 
of  an  old-standing,  gleety  urethral  discharge.  It  may  be  maintained 
by  certain  constitutional  conditions  :  a  scrofulous,  rheumatic,  or  gouty 
diathesis  ;  a  lymphatic,  weakly  temperament ;  or  simply  by  a  state  of 
debility.  The  indiilgence  in  alcoholic  stimulants,  or  in  sexual  inter- 
course, or  the  combination  of  both  sources  of  urethral  excitement  in  a 
dissipated  life,  is  equally  provocative  of  continued  gleet.  The  dis- 
charge retains  its  contagious  nature  for  a  long  or  indefinite  period ; 
and  it  is  ever  liable  to  be  developed  into  a  more  virulent  puriform 
secretion  by  slight  exciting  causes.  Sexual  intercourse,  therefore,  is 
always  unsafe,  so  long  as  anij  discharge  exists,  of  whatever  kind,  or  in 
the  smallest  oozing  of  secretion. 

I  have  already  noticed  the  diagnosis  of  gonorrhoea  from  simple 
urethritis.  ISTo  positive  distinction  can  be  trusted  from  the  appearance 
of  a  urethral  discharge,  its  contagious  character,  or  from  its  having 
been  produced  by  contagion.  As  Ricord  truly  observes,  "  Gonorrhoea 
often  arises  from  intercourse  with  women  who  themselves  have  not  the 
disease  ;  "  and,  yet  more  explicitlyj  Diday  affirms  "  that  from  the  very 
fact  of  a  woman  having  a  discharge,  no  matter  what  its  origin,  she  is 
liable  to  give  a  discharge  to  a  man."  Bumstead  bears  similar  testimony 
as  to  the  possibly  non-specific  origin  of  gonorrhoea  in  a  man  from  an 
uncontaminated  woman.  It  is,  therefore,  of  the  utmost  social  import- 
ance not  to  overlook  the  difficulty  or  impossibility  of  a  diagnosis,  as 
affecting  the  moral  character  of  any  woman,  who  as  a  wife  or  mother 
would  suffer  the  most  wrongful  and  cruel  imputation  by  a  rash  or 
erroneous  professional  judgment ;  blighting  also  the  domestic  happiness 
of  those  with  whom  she  is  connected.  IS'or  need  I  dwell  on  the 
further  responsibility  of  the  practitioner  respecting  any  such  question, 
when  made  the  subject  of  Medico-legal  inquiry ;  as  perhaps  criminally 
affecting  a  chaste  woman.  In  the  male  sex  also,  any  persistent 
urethral  discharge — whether  from  gonorrhoea,  as  gleet,  or  of  non- 
specific nature — may  equally  prove  contagious  to  a  woman. 

These   considerations  give   a  wider  significance   to   the   causes  of 
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gonoxThooa  than  was  formerly  understood.  Gonorrlia>al  matter  or  virus. 
and.  occasionally  any  other  discharge — as  meiistrual  fluid  or  leucorrhceal 
matter,  or  even  the  ordinary  uterine  or  vaginal  secretions — may 
severally  communicate,  or  give  rise  to,  true  gonorrhoea.  The  distinction 
between  gonorrhoea  and  simple  urethritis,  in  virtue  of  the  specific 
nature  of  gonorrhoeal  pus,  is  now  generally  acknowledged  to  be  no 
longer  tenable.  The  contagions  character  of  gonorrhoeal  pus  is  more 
virulent,  and  the  symptoms  induced  ai^e  generally  more  severe ;  but, 
from  a  causative  point  of  view,  the  only  distinction  is,  that  simple 
urethritis  arises  from  other  causes, — constitutional  and  local,  as  well  as 
from  any  contagious  discharge. 

The  following  additional  practical  facts,  although  not  perhaps 
exclusively  chai-acteristic  of  gonorrhoeal  contagion,  appear  to  be  well 
established: — (1.)  The  disease  is  not  communicable  by  sexual  inter- 
course before  the  discharge  appears.  (2.)  Mei'e  contact  is  sufficient, 
without  any  abrasion  of  the  urethral  mucous  membrane.  And  con- 
tact alone,  without  any  sexual  act,  may  effect  contagion.  (Baumes, 
Rodet.)  (3.)  After  the  discharge  is  established,  if  the  urethra  be 
previously  washed  out  by  means  of  a  water-injection,  the  disease  will 
probably  not  be  communicated.  (4.)  The  corpuscular  element  in  the 
secretion  is  alone  the  contagium,  the  filtered  fluid  being  inoculable. 
(Rollet.)  Hence,  the  more  puriform  the  discharge,  the  more  con- 
tagious is  it.  (5.)  The  matter  retains  the  power  of  infection  for  an 
indefinite  period ;  in  one  case  Titley  found  that  a  girl  had  communi- 
cated the  disease  immediately  on  leaving  the  Magdalen  Hospital,  after 
a  seclusion  of  one  year ;  and  in  another  case,  according  to  Hunter, 
after  two  years'  seclusion.  (6.)  With  gleet,  two  persons  thus  affected 
may  have  intercourse  'with  impunity  ;  but  either  of  them  will  com- 
municate gonorrhoea  to  a  sound  person.  (7.)  The  violence  of  the 
symptoms  depends  very  much  on  constitutional  conditions,  as  the 
gouty  diathesis,  and  habits  of  life,  as  intemperance ;  consequently, 
the  same  woman  may  give  a  very  mild  gonori^ioea  to  one  man,  and  a 
most  severe  one  to  another.  (8.)  The  first  attack  of  the  disease  is 
generally  the  most  severe ;  a  kind  of  urethral  tolerance — the  acclima- 
tation  of  Ricord — being  commonly  induced  by  repeated  attacks.  (9.) 
The  severity  and  the  continuance  of  gonorrhoea  are  often  inverse  ;  it 
is  most  severe  in  young  and  plethoric  persons,  in  the  gouty  or  rheu- 
matic diathesis,  and  in  the  first  attack  ;  but  most  obstinate  in  scrofu- 
lous and  phlegmatic  constitutions,  in  persons  affected  with  chronic  skin- 
diseases,  and  after  repeated  attacks.  (10.)  The  disease  seems  to  be 
much  milder  now  than  formerly. 

The  generation  of  gonorrhoea,  apart  from  exposure  to  any  discharge, 
is  a  question  which  may  be  so  far  entertained  that  it  has  not  been 
entirely  disproved  ;  but  many  apparent  cases  of  origin  are  rendered 
very  doubtful  by  the  persistently  contagious  character  of  the  slightest 
gleety  discharge.  In  relation  to  syphilis,  the  virus  of  gonorrhoea  differs 
entirely  in  its  nature  from  that  of  chancre  or  of  chancroid  ;  neither 
disease  being  capable  of  reproducing  the  other  under  any  circum- 
stances.    The  two  diseases  are  distinct,  not  convertible. 

An  ordinary  case  of  gonorrhoea  passes  through  an  unchequered 
course,  until  the  discharge  runs  itself  out.  But  several  morbid  con- 
ditions of  the  urethra  or  of  adjoining  parts  may  co'mplicate  the  natural 
history  of  the  disease.      Ohordee,   a  bent  and  painful  erection  of  the 
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penis,  has  been  already  noticed.  Sometimes,  instead  of  the  corpus 
spongiosum  being  the  seat  of  Ijmph-effusion,  the  corpora  cavernosa 
are  thus  affected,  with  an  tipivard  arching  of  the  penis,  during  erec- 
tion. Occasionally,  inflammatory  induration  of  the  lymphatics  on 
the  dorsum  or  on  one  side  of  the  penis,  produces  a  chordee-like 
carving  upward,  or  a  lateral  twist,  of  the  organ, — apart  from  an 
erectile  condition.  Urethral  licemorrhage  is  apt  to  occur,  from 
rupture  of  tiie  engorged  vessels  during'  violent  erections,  and  espe- 
cially in  chordee.  This  event  is  unimportant  ;  the  loss  of  blood 
usually  being  slight,  it  affords  relief.  Inflammation  and  suppuration 
of  some  of  the  raucous  follicles  of  the  urethra  may  occasion  some 
temporary  obstruction  ;  until  the  abscess  bursts  into  the  urethra,  or 
perhaps  externally,  as  a  less  favourable  issue.  Abscess  occurs, 
sometimes,  in  the  spongy  tissue  around  the  urethra,  in  any  part  of 
its  extent ;  but  more  often  adjoining  the  fossa  navicularis  in  the 
glans,  or  adjacent  to  the  bulb  in  the  perinaeum.  Peri-urethral  abscess, 
in  either  situation,  may  burst  into  the  urethra,  or  open  externally, 
leaving  perhaps  a  fistulous  communication.  Irritation  or  inflamma- 
tion of  the  urinary  organs  is  a  far  more  serious  complication  of 
gonorrhoea  ;  sometimes  affecting  the  posterior  portion  of  the  urethra, — 
giving"  rise  to  severe  perineal  pain,  with  spasmodic  stricture,  and  more 
or  less  retention  of  urine  ;  sometimes  extending-  back  to  the  bladder, — 
as  denoted  by  the  more  urgent  and  painful  micturition,  with  mucous 
deposit  in  the  urine  ;  or  there  maybe  the  symptoms  of  renal  irritation, 
amounting  even  to  nephritis, — announced  hj  pain  in  the  loins,  shiver- 
ing, vomiting,  and  albuminous,  bloody,  or  purulent  urine.  This  state, 
with  or  without  cystitis,  is  likely  to  be  induced  by  early  or  strong 
urethral  injections,  intemperance,  or  the  use  of  copaiba  in  larg-e  doses. 
Inflammation  of  the  inguinal  lymphatic  glands,  or  sympathetic  hubo, 
occurs  during  the  second  or  inflammatory  stage  of  gonorrhoea.  But 
such  buboes  rarely  proceed  to  suppuration,  unless  when  subjected  to 
irritation,  or  in  persons  of  "a  scrofulous  and  debilitated  constitution. 
Balanitis — an  inflammatory  affection  of  the  mucous  membrane  of  the 
prepuce  and  glans — is  known  by  a  thin,  opalescent  discharge  from  this 
part,  often  profuse  and  excoriative.  Persons  who  have  a  long  prepuce 
are  most  liable  to  it ;  but  it  is  engendered  by  uncleanliness,  hot  weather,- 
or  disordered  health.  As  the  result  of  swelling  of  the  prepuce  and  glans, 
fhinfiosis  or  p)araphi')nosis  is  not  unf  requently  met'with  in  conjunction  with 
gonorrhoea.  Thus,  the  prepuce  cannot  be  retracted,  or  not  easily,  behind 
the  glans,  so  as  to  uncover  it ;  or  the  prepuce  cannot  be  drawn  forwards 
from  behind  the  glans,  so  as  to  cover  that  part  of  the  penis.  Various 
cutaneous  eruptions  on  the  prepuce  are  occasionally  concomitants  of 
gonorrhoea.  Herpes  prceputialis  appears  in  the  form  of  small  vesicles, 
containing  a  thin,  opalescent  fluid  ;  and  which  are  disposed  in  clusters 
of  two,  three,  or  four,  upon  the  internal  or  external  surface  of  the  pre- 
putial fold.  Roseola,  pityriasis,  and  psoriasis  sometimes  make  their 
appearance  ;  usually  from  six  weeks  to  three  months  after  the  com- 
mencement of  gonorrhoea!  discharge. 

A  patient  having  escaped  any  mishap  in  the  course  of  gonorrhoea, 
is  yet  liable  to  the  consequences  of  this  urethritis.  Orchitis,  or  inflam- 
mation of  the  testicle,  is  not  uncommon  ;  commencing  as  epididymitis, 
and  resulting  in  a  swollen  state  of  the  organ.  This  occurs,  according 
to  Foumier,  about  once  in  every  eight  or  nine  cases  of  gonorrhoea  ;  and 
YOL.  II.  3  s 
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at  a  period  from  the  tliird  to  the  eighth  -week.  The  inflammation  ter- 
minates in  resolution,  seldom  in  abscess.  Both  testes  are  often  affected, 
but  rarely  at  the  same  time  ;  and  there  is  a  liability  to  relapse.  One 
attack  predisposes  to  another  from  the  slightest  urethritis.  Gonor- 
rhoeal  rheumatism — whether  in  the  form  of  synovitis,  or  as  affecting 
the  fibrous  textures — will  be  noticed  presently.  Gonorrhoeal  ophthalmia, 
an  acute  purulent  inflammation  of  the  conjunctiva,  may  occur  in  con- 
sequence of  the  accidental  application,  of  the  urethral  discharge  to  the 
eye, — an  inoculation  of  gonorrhoeal  matter  to  another  mucous  mem- 
brane. This  mode  of  origin  does  not  seem  to  be  always  indisputable  ; 
for  both  eyes  are  often  affected,  and  usually  at  an  interval  of  a  few 
days,  the  eye  attacked  last  generally  suffering  least.  G-onorrhceal 
sclerotitis,  an  inflammatory  infection  of  the  sclerotic  or  fibrous  coat  of 
the  eye,  may  be  of  a  rheumatic  character.  Occasionally,  gonorrhoea 
or  gleet  is  followed  hj  prostatorrhoea,  a  chronic  inflammation  of  the 
prostate  gland  ;  characterized  by  the  discharge  of  a  few  drops  of  clear, 
transparent,  or  slightly  turbid,  viscid  mucus,  after  micturition  or  any 
straining  effort  of  defalcation.  This  fluid  is  not  semen,  as  it  contains 
no  spermatozoa.  There  is  also  much  irritability  about  the  neck  of  the 
bladder,  and  sensitiveness  of  the  prostatic  urethra  in  passing  an  instru- 
ment; with  loss  of  strength,  and  mental  languor  or  hypochondriacal 
lowness  of  spirits.  Stricture  of  the  urethra,  one  of  the  most  ordinary 
consequences  of  gonorrhoea,  is  considered  in  connection  with  the 
general  pathology  of  this  disease. 

The  treatment  of  Gonorrhoea  varies  according  to  the  stage  of  the 
disease. 

During  the  incipient  stage — urethral  irritation  of,  say,  forty-eight 
hours'  duration — it  may  be  possible  to  prevent  the  accession  of  the 
inflammatory  stage,  by  means  of  "abortive"  or  "revulsive"  treatment, 
which  comprises  astringent  urethral  injections,  and  the  specific  in- 
fluence of  copaiba  or  cubebs.  But  any  such  agents,  if  used  for  that 
purpose,  are  very  hazardous,  by  perchance  exciting  intense  inflamma- 
tion. So  far  as  opportunity  may  offer  for  this  practice,  I  believe  it  is 
genei-ally  abandoned. 

Inflaramatory  stage — acute  and  chronic. — From  the  commencement 
of  a  gonorrhoeal  purulent  discharge,  reducing  measures,  followed  by 
suppressive  injections,  may  be  employed, — according  to  the  degree  of 
urethral  inflammation.  When  acute, — with  an  abundant,  thick,  opaque 
yellow,  or  creamy  discharge,  and  scalding  in  passing  urine, — the  appro- 
priate treatment  consists  in  gentle  saline,  alkaline,  aperient  medicine, 
an  unstimulating  diet,  abstinence  from  wine,  beer,  or  spirits,  with  rest 
and  recumbency.  As  a  topical  application,  immersion  of  the  penis  in 
very  hot  water,  for  a  few  minutes,  is  said  to  afford  great  relief ;  and 
Fournier  recommends  a  similar  application  of  cold  water.  When  the 
inflammation  has  passed  into  the  chronic  stage, — with  a  diminished, 
thinner,  and  clearer  discharge,  and  the  absence  of  scalding  in  micturi- 
tion,— the  previously  reducing  measures  should  be  discontinued,  and 
succeeded  by  acid  tonics ;  or  perhaps  copaiba  or  cubebs,  and  astringent 
urethral  injections,  may  be  used.  In  gleet — the  discharge  having  now 
become  scanty,  thin,  clear,  and  colourless,  as  a  watery  oozing  from  the 
urethra,  and  lasting  for  a  considerable  period — the  same  suppressive 
measures  will  also  be  appropriate. 

By  the  foregoing  plan  of  treatment,  I  have  almost  invariably  pre- 
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scribed  witli  success,  in  some  thousands  of  cases.  Commencing  with 
an  aperient  and  alkaline  mixture — containing  sulphate  of  magnesia,  in 
about  drachm  doses,  with  a  little  senna,  and  bicarbonate  of  potash,  or 
the  sesquicarbonates  of  soda  and  ammonia,  in  doses  sufficient  to  nearly 
neutralize  the  urine — in  three  weeks  or  more  the  urethral  inflammation 
will  have  safely  subsided;  the  patient  having  abstained  from  any 
indulgence  in  wine  or  other  alcoholic  beverage,  and  stimulating  food, 
especially  peppers  and  condiments,  any  sexual  excitement,  and  active 
exercise.  The  discharge  has  now  undergone  the  characteristic  change 
in  quantity  and  appearance  to  that  of  the  chronic  stage ;  and  the 
scalding  pain  on  micturition  has  also  ceased,  leaving  only  a  slight 
smarting  or  soreness  in  passing  urine.  Then,  the  discharge  may  be 
safely  suppressed,  gradually,  by  using  an  injection  twice  a  day ;  con- 
sisting of  about  5ij-  of  the  liquor  plumbi  diacetatis  to  ^ij.  of  distilled 
water.  Other  injections,  if  not  preferable,  may  be  preferred.  Thus,  the 
subnitrate  of  bismuth  in  mucilage,  grs.  x.  to  ^j-  of  water,  with  a  little 
morphia  or  belladonna;  nitrate  of  silver,  grs.  i. — ij.  to  5J-  5  chloride  of 
zinc,  grs.  i. — iv.  to  '^\y.  ;  snlphate  of  zinc,  gr.  i.,  gradually  increased  to 
grs.  iv.,  to  ^^j.  ;  sulphate  of  zinc  and  acetate  of  lead,  ana  grs.  xxx.  to 
5vj.,  an  injection  long  in  use  at  the  old  Lock  Hospital;  or  acetate  of 
zinc,  grs.  xii.  to  "^iY.  of  water,  is  the  favourite  injection  of  Sigmund, 
Milton,  and  Bumstead  ;  slxim-exsiccatum,  grs.  v. — x.  to  ^i.,  forms 
another  useful  astringent ;  or  tannic  acid  solution  of  the  same  strength. 
In  obstinate  gleet,  the  bichloride  of  mercury  may  prove  successful,  gr.  j 
to  ^.  of  water;  other  formulae  also  are  in  use :  sulphate  of  copper,  gr.  i.  to 
^i. ;  permanganate  of  potash,  grs.  i. — iii.  to  ^i-;  or  that  which  Bumstead 
recommends, — the  persulphate  of  iron,  5ss.  to  ^vi.  of  water.  Before 
using  any  injection,  the  patient  had  better  pass  his  urine,  in  order  to 
clear  the  urethra  of  gonorrhceal  matter,  which  would  prevent  contact 
with  the  mucous  membrane  ;  and  also  to  avoid  the  necessity  of  empty- 
ing the  bladder  again  for  som^  time,  care  being  taken  to  drain  away 
any  urine  from  the  urethral  canal.  These  two  latter  pi^ecautions  have 
regard  to  any  decomposition  of  the  injected  solution  by  the  action  of 
the  urine.  Owing  to  such  change,  a  lead  injection  becomes  opaque 
and  curdled  when  discharged ;  and  nitrate  of  silver  acquires  a  milky- 
white  opacity  ;  both  solutions  having  been  made  with  distilled  water. 
An  injection  is  thrown  up  the  urethra  by  means  of  a  small  glass 
syringe  ;  and  so  that  it  shall  be  applied  only  to  the  affected  portion  of 
the  urethral  tract,  the  finger  is  placed  under  the  canal,  just  in  front 
of  the  scrotum.  For  deeper  injection,  as  mostly  in  gleet,  various 
forms  of  catheter-syringe  have  been  devised,  principally  by  Tiemann. 
Astringents  in  the  form  of  powder  can  be  injected  to  any  particular 
of  the  urethra,  by  means  of  Mallez's  breech-loading  metallic  tube. 
No  injection  should  cause  pain,  but  only  a  feeling  of  warmth  or  smart- 
ing, and  which  ceases  in  a  few  minutes. 

Bougies  besmeared  with  an  ointment  of  nitrate  of  silver,  or  the 
balsam  of  copaiba,  may  be  passed  along  the  urethra ;  but  this  mode  of 
making  topical  applications  is  not  in  general  use.  In  old-standing  gleet, 
the  introduction  of  a  bougie — or  preferably,  a  cold  steel  sound — occa- 
sionally, even  where  no  stricture  exists,  is  highly  beneficial.  It  should 
be  of  sufficient  size  to  occupy  the  urethra  without  distending  the 
passage ;  be  left  in  for  about  ten  minutes  at  a  time,  and  be  passed 
twice  or  thrice  a  week, — taking  care  never  to  reintroduce  any  instru- 
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ment  until  irritation  and  increase  of  discharge  shall  have  passed  off 
for  twenty-four  hours.  Blistering  the  penis,  in  obstinate  gleet,  has 
found  favour  with  some  Sui'geons ;  the  unguentum  lyttse,  spread  on 
lint,  is  wrapped  around  the  body  of  the  organ,  and  applied  for  not 
longer  than  two  hours.  The  effect  is  said  to  be  singularly  curative, 
when  the  gleety  discharge  is  uncomplicated  by  stricture  or  orchitis. 
Sometimes,  a  congenitally  small  urethral  meatus  maintains  an  obstinate 
discharge ;  a  small  pouch  having  formed  behind  the  lower  commissure 
of  the  orifice,  into  which  a  bent  pi'obe  can  be  introduced,  a  slight 
incision  in  this  direction  will  relieve  the  meatus,  and  soon  stop  the 
gleet. 

The  medicinal  treatment  of  chronic  suppurative  discharge,  and  of 
watery  gleet,  is  best  fulfilled  by  an  acid-tonic  mixture  of  cinchona  with 
sulphuric  acid ;  but  towards  the  close  of  the  case,  the  perchloride  or 
the  sulphate  of  iron  should  be  given,  to  repair  the  antemic  condition. 
Such  treatment  as  may  be  suitable  in  the  various  other  constitutional 
conditions,  must  not  be  overlooked ;  as  in  the  scrofulous,  rheumatic, 
or  gouty  diathesis,  on  which  a  gleety  discharge  may  depend.  Certain 
medicinal  agents  have  apparentl^'a  speci/ic influence  in  arresting  the  dis- 
charge, and  especially  the  two  renowned  specifics— copaiba  and  cubebs. 
Some  Surgeons  urge  the  employment  of  these  medicines  in  the  acute 
stage  of  gonorrhoea.  Neither  should  be  administered  when  it  mani- 
festly disagrees  with  the  patient ;  nor  continued  on  trial  beyond  a 
week  or  ten  days,  when  no  beneficial  effect  has  been  obtained  by  that 
time.  Both  these  specifics  are  apt  to  disturb  the  digestive  organs, 
and  produce  symptoms  of  renal  irritation;  and  copaiba  sometimes  in- 
duces a  cutaneous  rash,  in  the  form  of  small  red  patches,  more  or  less 
circular,  somewhat  like  nettle-rash  ;  or  it  may  occasion  headache  and 
vertigo.  But  the  various  preparations  of  these  medicines  are  not 
equally  to  be  commended.  Copaiba  may  be  given  in  capsule,  pill,  or 
draught.  The  capsule — an  envelope  or  coating  of  gelatine,  containing 
a  small  bolus  of  copaiba — is  an  elegant  and  convenient  preparation  ; 
the  envelope  disguising  the  nauseous  taste  and  peculiar  odour  of  the 
balsam.  Six  or  eight  capsules  may  be  taken  daily.  The  French  dragees 
are  also  much  used,  particulai-Iy  in  America.  In  the  form  of  a  pill, 
consolidated  with  magnesia,  copaiba  sometimes  acts  more  effectually, 
a  drachm  being  taken  thrice  daily  ;  or  combined  with  dilute  sulphuric 
acid,  fifteen  minims,  and  mucilage  in  infusion  of  roses,  as  a  mixture, 
this  medicinal  agent  is  better  tolerated  by  the  stomach.  Cubebs  may 
agree  when  copaiba  will  not.  The  dose  of  the  powder  is  a  drachm, 
three  times  a  day.  The  fluid  extract,  in  similar  cases,  is  more  pala- 
table. But  the  oleo-resin  is  the  ruost  active  preparation  ;  and  given  in 
capsule,  containing  ten  drops,  one,  two,  or  three  may  be  taken  at  a 
time,  according  to  the  effect  of  this  remedy.  Any  specific,  or  any  in- 
jection, that  may  be  employed,  had  better  be  continued  for  a  week  or 
ten  days,  after  the  discharge  has  ceased  ;  although  a  slight  oozing  may 
perchance  be  maintained  by  prolonged  injections.  Both  specifics  are 
sometimes  advantageously  taken  together,  in  such  proportions  as 
to  form  the  consistence  of  an  electuary ;  of  which  a  drachm  will  be 
the  dose,  thrice  daily.  I  never  find  it  necessaiy  to  prescribe  either 
copaiba  or  cubebs,  and  have  for  some  years  discarded  them.  More 
recently,  the  oil  of  yellow  sandal-wood  has  come  into  use  as  a  specific  ; 
ten  to  twenty  drops  being  given  on  a  lump  of  sugar,  or  in  capsule, 
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and  the  dose  increased,  when  this  remedj  agrees  with  the  stomach, 
although  it  is  apt  to  induce  pain  in  the  loins.  In  the  course  of  a  week, 
with  full  doses  two  or  three  times  a  day,  the  curative  elSect  will  be 
attained.  All  these  specifics  operate  through  excretory  changes  in 
the  urine,  directly  acting  on  the  inflamed  urethral  mucous  membrane, 
by  contact  from  micturition.  Hence,  they  are  inert  in  the  female, 
unless  the  urethra  be  involved  in  gonorrhoea — as  affecting  the  vagina. 
In  concluding  the  treatment  of  gonorrhoea,  hygienic  resources  may 
prove  singularly  beneficial.  The  tepid  or  cold  sponge-bath,  with  fric- 
tion afterwards,  sea-bathing,  an  open-air  life,  avoiding  horse-exercise, 
will  often  succeed  in  finishing  off  an  otherwise  lingering  case. 
Smoking  should  be  prohibited.  As  any  persistent  urethral  discharge 
might  be  contagious,  sexual  intercourse  must  be  strictly  forbidden. 

Chordee  is  best  prevented  or  overcome  by  a  nightly  pill  of  opium 
and  camphor, — say,  one  to  two  grains,  as  an  anodyne  antispasmodic  ;  or 
conium  and  camphor,  in  pilJ,  I  have  often  ordered  with  marked  relief. 
Camphor  alone  may  be  taken,  as  Mr.  Milton  directs ;  one  drachm  of 
the  tincture  in  water,  before  going  to  bed,  and  repeated  every  time  the 
patient  wakes  with  chordee.  Or  Ricord's  suppository — of  opium,  the 
watery  extract,  one  grain,  with  camphor  ten  grains — may  be  introduced 
into  the  rectum  an  hour  before  bedtime.  The  patient  must  deny  him- 
self supper  or  any  excitement  before  going  to  bed,  and  then  bathe  the 
parts  with  cold  water,  or  preferably  with  hot  water  until  a  sensation 
of  faintness  is  produced;  he  should  lie  on  a  hard  mattress,  and  be 
lightly  covered  with  bed-clothes.  If  the  sufferer  from  chordee  be 
tempted  to  forcibly  straighten  the  penis^-"  to  break  the  chordee  " — he 
will  indeed  obtain  immediate  relief,  but  at  the  expense  of  a  traumatic 
stricture  in  consequence ;  and  of  which,  therefore,  he  should  be 
warned. 

In  the.  event  of  urinary  retention,  from  spasmodic  stricture,  the 
warm  bath  and  a  full  dose  of  opium,  repeated  as  may  be  necessary, 
will  probably  sodn  give  relief.  But,  with  symptoms  of  prostatitis  or 
of  cystitis,  these  measures  must  be  followed  up  by  hot  fomentations 
over  the  bladder,  and  topical  blood-letting, — fifteen  or  twenty  leeches 
to  the  perinaeum.  The  urine  should  be  kept  neutral  and  diluted  by 
alkaline  drinks. 

Gonorrhoeal  epididymitis  and  orchitis  may  be  treated  by  rest  in  the 
recumbent  position,  warm  fomentations,  and  leeches  if  necessary  ;  but 
sedative  measures,  especially  hyoscyamus  in  full  doses,  with  camphor 
mixture,  will  often  prove  sufficient  to  subdue  the  pain  and  swelling  of 
the  testicle  ;  while;  if  the  urethral  discharge  has , been  suddenly  sup- 
pressed, I  am  in  the  habit  of  soliciting  its  return  by  enveloping  the 
penis  in  a  poultice. 

Gonorrhoeal  rheumatism  is  an  inflammatory  affection,  which  bears 
a  general  resemblance  to  ordinary  rheumatism,  but  which  arises  fi'om 
gonorrhoeal  urethritis.  It  attacks  the  synovial  membranes,  or  the 
synovial  sheaths  of  tendons,  and  sometimes  the  bursas ;  or  it  may 
affect  the  fibrous  textures,  as  the  fasciae  and  sheaths  of  muscles,  or 
possibly  of  the  nerves,  and  rarely  visits  the  pericardium  or  endocardium, 
the  testes,  or  the  eyes.  In  the  form  of  synovitis,  the  inflammation  is 
marked,  usually,  by  an  abundant  serous  effusion  into  the  capsule, — 
constituting  hydrarthrosis  ;  it  is  attended  with  little  pain,  unless  after 
moving  the  joint,  and  there  is  no  heat  or  redness  of  the  integument. 
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The  disease  terminates  by  resolution, — without  any  disorganization  of 
the  joint,  or  it  proceeds  to  fibrous  anchylosis  ;  occasionally,  to  suppura- 
tion, and  destruction  of  the  joint.  In  either  of  these  states,  the  affec- 
tion is  of  an  indolent  character,  lasting  for  weeks  or  months,  perhaps 
a  year  or  two.  Commonly,  the  knee-joint  is  attacked,  the  ankle  or 
elbow  less  frequently  ;  but  any  joint  is  subject  to  gonorrboeal  synovitis. 
When  a  large  joint  is  attacked,  only  one  is  affected ;  sometimes  two, 
as  both  knees.  The  fibrous  form  of  gonorrhoeal  rheumatism  is  mani- 
fested, by  pains,  more  or  less  severe  and  fixed,  or  wandering,  in 
various  muscular  parts  of  the  body ;  as  in  the  shoiilders  and  back,  or 
in  the  thighs  and  legs.  Lingering  as  an  obstinate  complaint,  there 
is  no  tendency  to  suppuration.  In  both  these  forms  of  the  disease, 
the  disproportionately  slight  febrile  disturbance  is  even  more  dia- 
gnostic from  that  of  ordinary  rheumatism,  than  the  comparatively 
painless  character  and  absence  of  acute  inflammatory  symptoms,  in 
the  synovial  and  fibrous  affections.  The  pyrexia  is  unattended  with 
the  profuse  and  acid  sweatings  of  rheumatic  fever,  and  the  urine 
undergoes  no  marked  changes  of  hyperacidity  or  deposit  of  urates. 
The  blood — when  drawn  and  coagulated — scarcely  exhibits  the  buffy- 
coat ;  and  there  is  not  the  same  hyperinosis,  or  excess  of  fibrin, 
found  in  rheumatic  pyrexia. 

The  complications  of  pericarditis  and  endocarditis  are  almost  un- 
known in  this  disease. 

In  tracing  the  caihses  of  gonorrhoeal  rheumatism,  exposure  to  cold 
and  moisture  has  no  tendency  to  beget  an  attack,  even  in  persons  of  a 
pronounced  rheumatic  diathesis, — unless  there  be  a  co-existing  gonor- 
rhoea. The  disease  is  thus  distinct  in  its  etiology  from  ordinary  rheu- 
matism. Some  peculiar  predisposition  must  exist,  as  evinced  by  the 
small  proportion  of  persons  who  become  affected  in  the  course  of 
gonorrhoea  ;  but  the  occurrence  of  one  attack  entails  a  singular  liability 
to  rejjeated  attacks,  whenever  the  individual  acquires  gonorrhseal 
urethritis. 

The  causative  relation  of  the  urethral  discharge  to  the  production 
of  a  rheumatoid  attack,  has  not  been  satisfactorily  determined.  Com- 
mencing— according  to  Fournier's  observations — between  the  sixth 
and  fifteenth  day  of  gonorrhoea,  and  rarely  at  any  later  period,  as  the 
second  or  third  month  of  chronic  discharge  or  gleet — the  rheumatoid 
disease  is  not  generally  preceded  by  an  arrest  or  any  diminution  of  the 
discharge,  and  when  arising  from  gleet,  an  actual  increase  of  the 
secretion  occurs  before  the  supervention  of  synovial  inflammation. 
Gonorrhceal  rheumatism,  therefore,  would  not  appear  to  be  a  sudden 
metastasis  of  the  urethral  inflammation  ;  and  the  same  order  of  events 
would  seem  to  'preclude  pyceviic  infection  from  the  urethral  discharge. 
Sometimes,  however,  the  discharge  stops  abruptly,  just  before  a  rheu- 
matoid outbreak ;  and  it  always  declines  or  disappears  after  the 
development  of  rheumatoid  symptoms.  Thence  the  possibility  of  either 
mode  of  origin,^metastasis  or  pysemic  infection,  at  least  in  such  cases. 

The  treatment  of  this  disease  is  similar  to  that  for  rheumatism,  of 
a  subacute  or  chi-onic  character.  Experience  has  attested  the  remedial 
efficacy  of  alkalies  with  colchicum,  or  of  iodide  of  potassium  with 
tonics,  in  the  form  of  quinine  especially.  The  marked  anaemia  which 
supervenes  in  advanced  cases,  will  suggest  the  use  of  the  sulphate  of 
iron,  and  other  ferruginous  preparations.     Mercurials,  particularly  the 
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bichloride  of  mercury,  may  be  advantageously  conjoined  with,  the  ordi- 
nary treatment,  in  cases  where  a  syphilitic  taint  is  associated.  Cod- 
liver  oil  often  improves  the  defective  nutrition  witnessed  mostly  in 
scrofulous  subjects.  The  joint-aifections  yield  slowly  to  rest  with 
counter-irritation,  and  the  support  of  strapping  ;  while  muscular  pains 
and  stiffness  may  be  dispersed  by  frictions,  or,  in  due  time,  passive 
movements,  and  the  influence  of  galvanism.  The  urethral  inflamma- 
tion is  to  be  treated  as  usual ;  and  no  attempt  should  ever  be  made  to 
reinduce  the  discharge. 

Urethral  lesions. — In  the  development  of  gonorrhoea,  the  urethral 
inflammation  commences  at  the  meatus,  and  passes  backwards  slowly, 
reaching  even  to  the  bulb,  and  perhaps  involving  the  prostate,  seminal 
vesicles,  and  bladder.  Examinations  with  the  endoscope,  by  Desor- 
meaux,  have  demonstrated  the  changes  which  the  urethral  mucous 
membrane  presents,  in  the  successive  stages  of  gonorrhoea.  On  the 
eighth  day  of  discharge,  the  inflammation  has  extended  to  the  anterior 
half  of  the  urethra ;  the  membrane  is  congested,  and  has  lost  the 
polish  of  epithelium,  being  beset  with  little  denuded  spots.  In  a 
more  advanced  stage,  the  posterior  half  of  the  membrane  has  become 
invaded ;  but  the  inflammation  tends  to  assume  a  localized  form,- — in 
the  fossa  navicularis,  the  sinus  of  the  bulb,  or  in  some  intermediate 
part  where  chordee  exists.  These  patches  of  inflammatory  congestion 
are  not  only  denuded  of  epithelium, — they  may  be  covered  with  granu- 
lations, having  the  same  appearance  as  that  of  granular  lids  from 
conjunctivitis,  or  even  present  the  character  of  polypoid  excrescences. 
This  localized  state  of  gonorrhoeal  urethritis  is  especially  coincident 
with  gleet, — the  congested,  and  perhaps  granular,  patches  of  mucous 
membrane  maintaining  the  serous,  or  puriform,  discharge.  At  some 
part,  where  the  inflammation  has  been  more  intensely  concentrated — 
as  towards  the  urethral  bulb — the  submucous  tissue  is  infiltrated,  and 
becomes  thickened,  so  as  to  form  an  organic  stricture ;  this  also  being 
the  source  of  gleety  discharge. 

Urethral  examination  may  be  made  by  means  of  a  bulbous  bougie, 
or  with  the  endoscope.  On  passing  a  full-sized  instrument,  having 
a  bulbous  end,  down  the  urethra,  a  congested  or  granular  spot  may 
be  detected  by  the  painful  sensation  elicited  when  the  instrument 
reaches  that  spot,  and  which  ceases,  as  the  instrument  passes  beyond 
into  healthy  urethra  again.  Sometimes,  before  any  disturbance  of 
the  urethral  passage  by  an  instrument,  some  evidence,  as  to  the  exist- 
ence of  a  congested  patch,  may  be  derived  from  examination  of  the 
urine.  During  micturition,  the  surface  of  any  such  patch  is  washed 
by  the  flow  of  urine  ;  and  thus  a  sort  of  soft  scab  of  adherent  pus- 
corpuscles  may  be  detached,  which  being  twirled  round  in  the  stream, 
is  brought  away  in  a  filamentous  form.  On  examining  the  urine, 
immediately  after  its  transmission  into  a  glass  vessel,  one  or  more  of 
these  filaments  will  be  seen  sinking*  in  the  fluid ;  and  if  a  filament  be 
caught  and  placed  under  the  microscope,  its  nature  will  be  at  once 
discovered — it  being  found  to  consist  of  adherent  pus-corpuscles.  The 
difficulty,  however,  of  distinguishing  between  these  cells  and  mucous 
corpuscles  renders  the  evidence  thus  obtained  ambiguous.  The  shred- 
like character  of  the  desquamation  points  to  a  urethral  lesion — in 
the  state  of  an  abrasion,  which  is  destitute  of  the  ordinary  columnar 
epithelium  of  the  urethra.     In  the  diagnosis  of  a  congested  patch  at 
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any  part  of  the  canal,  it  should  he  rememhered  that  the  escape  of  a 
thready  shred  might  proceed  from  the  mucous  membrane  behind  a 
stricture;  but  then  the  existence  of  this  urethral  condition  will  be 
detected  in  passing  an  instrument.  Examination  Avith  the  endoscope, 
or  urethral  speculum,  may  be  resorted  to,  if  necessary,  to  settle  any 
diagnostic  difficulty.  A  congested  or  granular  patch  can  be  plainly 
seen,  as  the  end  of  the  tiibe  traverses  the  urethra. 

The  treatment  of  any  such  lesion  consists  in  the  topical  application 
of  Tarious  stimulant  solutions,  usually  by  means  of  a  long,  fine  probe, 
armed  with  a  twist  of  cotton  saturated  with  the  solution.  Nitrate  of 
silvei-,  sulphate  of  copper,  or  tannic  acid,  will  each  prove  remedial,  in 
different  cases  ;  when  one  fails,  another  stimulant  succeeds.  And, 
much  stronger  solutions  can  be  applied  topically  through  the  endoscope 
than  could  otherwise  be  used ;  the  urethral  mucous  membrane  in 
front  of  the  lesion,  being  protected  by  the  tube.  The  application  is 
to  be  renewed  once  or  twice  a  week,  as  occasion  requires,  after  any 
painful  sensation  has  worn  off ;  and  this  method  may  have  to  be  con- 
tinued for  some  months,  until  the  patch  of  mucous  membrane  has 
resumed  a  healthy  appearance.  In  the  course  of  treatment,  the 
endoscope  enables  the  Surgeon  to  ascertain  the  progress  effected,  and 
when  a  cure  is  attained. 

Gonorrhosa  in  the  Female  is  a  much  less  common  affection  than  in 
the  male  sex.  But  the  inflammation  and  discharge  is  rarely  restricted 
to  the  urethra;  the  vagina  is  the  chief  seat  of  gonorrhoea.  The  symp- 
toms are  heat  and  itching  in  the  vagina,  with  smarting  or  scalding 
in  the  urethi'a  when  the  urine  is  passed;  on  examination,  the  vaginal 
passage  is  found  to  be. red  and  swollen;  these  early  symptoms  being 
soon  followed  by  a  copious,  greenish-yellow,  muco-punilent  discharge, 
proceeding  more  especially  fi*ona  the  upper  wall  of  the  vagina.  The 
labia  usually  become  involved,  appearing  red  and  puffed,  while  the 
secretion  from  the  sebaceous  follicles  gives  an  offensive  character  to 
the  discharge.  Sometimes  the  inflammation  extends  backwards  to  the 
OS  utei'i,  which  presents  small  patches  of  superficial  ulceration,  accom- 
panied with  discharge  from  the  cervix.  Thus,  the  gonorrhceal  inflam- 
mation affects  an  extensive  tract  of  mucous  membrane,  in  the  form  of 
vaginitis  and  vuhatis,  with  urethritis  ;  while  the  perineal  and  anal 
integument  has  often  a  reddish,  excoriated  appearance  from  the  irritant 
nature  of  the  discharge.  But  all  the  sj'mptoms  are  usually  milder 
than  in  the  male ;  and  although  perhaps  of  longer  duration,  the  dis- 
charge does  not  generally  pass  into  gleet.  Simple  vaginitis  must  not  be 
mistaken  for  gonorrhoea  ;  and  yet  their  diagnosis  cannot  be  determined 
by  any  one  symptom,  or  by  the  combination  of  symptoms,  nor  by  the 
appearance  of  the  discharge  or  its  inspection  with  the  microscope. 
This  absence  of  any  distinctive  evidence  is  a  very  important  consider- 
ation, in  relation  to  medico-legal  inquiry  respecting  supposed  gonor- 
rhoea in  young  females  and  children,  who  are  very  liable  to  simple 
inflammation  of  the  vagina  from  various  causes,  both  constitutional 
and  local.  The  diagnosis  is  scarcely  less  doubtful  wdth  regard  to 
vaginal  uterine  discharges,  at  any  period  of  life. 

Fewer  untoward  events  are  likely  to  complicate  the  course  of  the 
disease  in  women  than  in  men.  Not  unfrequently  one  of  the  swollen 
labia  suppurates,  the  abscess  pointing  on  the  inner  side.  There  may 
be  some  inguinal  sympathetic  bubo,  but  perhaps  only  in  cases  where 
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the  urethra  is  affected ;  and  sometimes  the  vaginal  inflammation 
creeps  up  into  the  cavity  of  the  uterus,  and  may  even  pass  np  the 
fallopian  tubes  to  the  ovaries  ;  the  ovaritis  thus  induced  corresponding 
to  epididymitis  in  the  male.  Gronorrhoeal  rheumatism  is  a  rare 
occurrence,  and  g'onorrhoeal  ophthalmia  is  seldom  met  with. 

Treatment  may  be  comprised  in  a  few  words.  During  the  inflam- 
matory stage,  saline,  alkaline  aperients  should  be  given,  and  an  un- 
stimulating  diet  enjoined,  with  rest  and  recumbency.  The  pain  and 
swelling  may  be  subdued  by  warm,  anodyne  fomentations  ;  or  cold, 
sedative  applications  may  be  preferable.  Thus,  flannels  steeped 
in  decoction  of  poppy  heads,  or  weak  lead  lotion,  afford  relief;  and 
similar  injections  will  allay  the  vaginal  inflammation.  In  the  chronic 
stage,  no  special  remedial  measures  are  requisite,  but  the  topical 
applications  must  be  made  directly  to  the  part  affected.  Thus,  injec- 
tions must  be  thrown  up  the  vagina  so  as  to  reach  the  seat  of  inflam- 
mation, and  lotions  should  be  applied  by  means  of  a  fold  of  lint  placed 
well  in  between  the  labia.  Plugging  the  vagina  with  lint  dipped  in 
lotion,  will  often  prove  more  eSicacious  than  injection ;  partly  by 
separating  and  insulating  the  diseased  portions  of  the  mucous  walls. 
This  dressing  must  be  reapplied  night  and  morning.  Uterine  gonor- 
rhoea maybe  treated  by  exposing  the  os  with  a  speculum  ;  then,  having* 
mopped  away  the  discharge  with  a  piece  of  spong'e  introduced  by  long 
forceps,  the  mucous  membrane  of  the  os  and  cervix  should  be  cauterized 
or  lightly  pencilled  with  nitrate  of  silver.  Specifics,  as  of  copaiba  or 
cubebs,  can  be  of  no  service  in  the  g'onorrhoea  of  women,  unless  the 
urethra  be  affected ;  these  medicines  acting  through  the  urine.  Of 
astringents,  I  prefer  the  diacetate  of  lead  to  the  sulphate  of  zinc, 
alum,  or  other  solutions;  ordering  the  former  in  the  proportion  of  an 
ounce  or  more  of  the  liquor  plumbi  to  a  pint  of  water,  to  be  injected 
with  a  rose-topped  syi'inge,  two  or  three  times  a  day.  Xitrate  of 
silver,  two  or  three  grains  to  the  ounce,  was  recommended  by  Carmichael 
and  Ricord. 

Stricture  op  the  Urethra. — Among  diseases  of  the  Urethra, 
Stricture  justly  ranks  high  in  its  importance  ;  whether  on  account  of 
its  frequency,  the  distress  it  occasions,  its  serious  and  fatal  conse- 
quences w^hen  neglected,  or  the  unquestionable  means  for  cure  or  relief. 

The  term  Stricture  of  the  Urethra  signifies  an  unnatural  narrowing 
or  contraction  of  this  passage,  at  one  or  more  points  in  its  extent. 
This  may  depend  on  either  of  three  distinct  conditions  : — (1)  Lymph- 
deposit  in  the  mucous  and  submucous  tissues,  as  the  result  of  chronic 
inflammation, — and  thence  known  as  Organic  or  Permanent  Stricture  ; 
(2)  Spasmodic  contraction  of  the  muscular  fibres  encii"cling  the  mucous 
membrane, — Spasmodic  Stricture;  (3)  Inflammatory  congestion  of 
the  mucous  membrane, — Inflammatory  Stricture.  The  two  latter 
conditions  of  stricture — spasm  and  inflammation — often  co-exist  ;  and 
either  may  be  engrafted  for  a  time  on  organic  stricture. 

Organic  oe  Permaxext  Stricture. — Pour  forms  of  organic  stricture 
of  the  urethra  may  be  recognized,  according  to  Sir  H.  Thompson'.s 
accurate  observations  : — linear  stricture,  in  which  the  urethral  canal 
is  obstructed  by  a  thin,  membranous  septum,  having  a  central  apei^- 
ture ;  or  a  crescentic  septum,  which  obstructs  a  segment  only  of  the 
calibre  of  the  canal ;  thus  forming  the  "  bridle  stricture  ;  " — annular 
stricture,  a  thicker  and  broader,  contracted  portion  of  the  urethral 
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Fig.  1030.* 


Fig.  1031.t 


canal,  as  if  a  piece  of  cord  had  been  tied  around  it  at  one  point,  leaving 
the  remainder  free  (Fig.  1030)  ; — indurated  annular  stricture,  a  more 
confirmed  contraction,  in  which 
the  induration  involves  thetissues 
of  the  urethra  to  the  depth  of 
half  a  line  or  a  line,  limited  in 
length  from  before  backwards  to 
less  than  half  an  inch  of  the  canal, 
and  forms  an  hour-glass  contrac- 
tion, usually  thicker  on  the  floor 
than  at  the  upper  aspect  of  the 
urethra  ;  —  tortuous  or  irregular 
stricture,  owing  apparently  to  ad- 
hesion of  the  rugfe  of  the  nrethra 
to  a  short  extent,  or  to  a  cica- 
tricial patch,  of  induration,  or  a 
longitudinal  contraction  and  in- 
duration to  an  extent  of  one  or 
more  inches  (Fig.  1031).  In  this 
condition  of  stricture,  the  indura- 
tion may  involve  the  entire  substance  of  the  corpus 
spongiosum,  presenting  the  most  obstinate  and  undilatable  form  of 
stricture. 

Situation  of  Stricture. — The  urethral  canal  is  liable  to  stricture  in 
three  situations: — (1.)  At  the  junction  of  the  spongy  and  mem- 
branous portions,  or  within  an  inch'  before,  and  three-quarters  of  an 
inch  behind,  that  point.  Of  these  situations,  the  most  common  seat  of 
stricture  is  the  bulbous  part  of  the  spongy  portion,  or  in  the  mem- 
branous portion — anterior  to  the  triangular  ligament,  rarely  behind ; 
and  most  rarely  as  far  back  as  the  posterior  part  of  the  membranous 
portion.  Ifo  instance  has  been  found  of  stricture  of  the  prostatic 
portion  of  the  urethra.  The  above  strictures  correspond  to  the 
subpubic  curvature. 

(2.)  In  the  centre  of  the  spongy  portion,  or  that  portion  of  the 
urethra  which  extends  fi'om  the  anterior  limit  of  the  preceding  to 
within  two  inches  and  a  half  of  the  external  meatus,  a  length  of  about 
three  inches. 

(3.)  At  the  external  orifice,  and  within  a  distance  of  two  inches 
and  a  half  of  it. 

These  definitions  as  to  the  situations  of  urethral  stricture  result 
from  a  laborious  examination,  by  Sir  H.  Thompson,  of  270  prepara- 
tions in  our  principal  public  Museums,  and  comprising  320  distinct 
strictures.  In  region  (1),  were  found  215,  or  67  per  cent,  of  the 
entire  number;  in  region  (2),  51,  or  16  per  cent.;  in  region  (3),  54, 
or  17  per  cent.  Mr.  H.  Smith  made  a  similar  investigation  of  this 
question  on  a  smaller  scale  ;  the  preparations  numbering  98,  as  pre- 


.  *  St.  Thomas's  Hosp.  Mus.,  DD.  44.     Annular  stricture  of  the  urethra,  situated 
in  the  spongy  poiiion,  nearly  three  inches  from  the  external  meatus. 

t  Eoy.  Coll.  Surg.  Mns.,  2.552.  Long,  narrow  stricture  of  the  membranous  urethra, 
and  in  the  first  inch  of  the  bulbous  and  spongy  portions ;  with  a  false  passage  just 
in  front,  and  a  large  irregular  abscess  in  the  perinsenm,  having  numerous  fistulous 
openings, — perineal,  scrotal,  and  in  the  right  buttock ;  but  the  abscess  does  not 
communicate  with  the  urethra.     (Hunterian.) 
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served  in  the  different  London  Museiims.  Of  these,  77  were  stric- 
tures situated  anterior  to  the  triangular  ligament ;  and  21  only,  in  the 
membranous  portion  of  the  urethra. 

Several  strictures  may  co-exist  in  the  same  urethra.  John  Hunter 
records  an  instance  of  six  strictures  in  one  urethra  ;  Lallemand  and 
other  French  writers  describe  seven  or  eight ;  Sir  H.  Thompson  has 
never  been  able  to  find  any  such  examples,  and  he  limits  the  highest 
number  of  co-existing  strictures  to  three,  or  at  the  most  foiir.  In  the 
above  number  of  270  preparations,  eight  were  cases  of  stricture  in  all 
three  regions ;  ten  in  regions  (1)  and  (2)  only ;.  ten  in  regions  (1)  and 
(3)  only ;  thirteen  in  regions  (2)  and  (3)  only. 

Symptoms. — The  urethral  obstruction  occasioned  by  stricture  gives 
rise  to  symptoms  which  are  individually,  or  collectively,  significant  of 
this  condition.  Increased  frequency  of  micturition  arises,  owing  to 
the  inability  to  completely  empty  the  bladder ;  the  stream  of  urine 
becomes  smaller  than  is  natural  to  the  individual,  and  altered  in  form, 
being  either  flattened,  twisted  or  corkscrewed,  forked,  or  turned  aside  ; 
and  discharged  with  a  less  forcible  propulsion,  so  that  the  current  is 
not  ejected  as  far  from  the  person  as  formerly,  and  at  length  issues 
as  a  mere  dribbling  or  in  drops.  When  consequent,  usually,  on 
gonorrhoea,  some  such  symptoms  of  stricture  generally  occur  within 
a  year  of  the  attack ;  but,  when  resulting  from  injury  to  the 
urethra,  the  symptoms  commence  at  an  earlier  period — about  four 
months. 

As  the  obstruction  increases,  the  muscular  coat  of  the  bladder 
gradually  strengthens,  and  hypertrophies,  in  order  to  compensate  for 
the  difficulty  in  ejecting  the  urine  through  the  strictured  urethra ; 
and  as  this  thickening  of  the  bladder  proceeds,  its  capacity  is  propor- 
tionably  diminished,  less  urine  can  be  retained,  and  micturition  must 
be  even  more  frequent.  This  state,  annoying  and  inconvenient  during 
the  day,  is  distressing  at  night,  when  exhaustion  would  invite  to  rest ; 
the  sufferer  being  repeatedly  aroused  from  his  temporary  doze,  and 
the  night  passed  in  restless  efforts  to  obtain  relief.  After  each  act  of 
micturition  is  apparently  completed,  another  significant  symptom  is 
experienced  ;  a  certain  portion  of  urine  still  escapes  as  a  dribbling 
leakage,  owing  to  the  propulsive  force  of  the  remaining  urine  being 
insufficient  to  overcome  the  resistance  of  the  stricture,  which  was 
dilated  by  the  stream  passing  when  the  bladder  was  full.  After  the 
act  of  micturition  is  actually  quite  finished,  a  certain  portion  of  urine 
can  sometimes  be  squeezed  out  by  pressure  behind  the  seat  of  stricture, 
from  the  dilatation  of  the  urethra  in  that  situation.  Pain  is  usually 
felt  in  the  canal  behind  the  stricture,  during  the  effort  to  pass  urine ; 
and  by  constant  straining,  some  feculent  matter  or  flatus  escapes  at 
such  times,  and  a  tendency  to  prolapsus  of  the  bowel  is  established. 
In  a  paroxysm  of  straining  effort,  rupture  of  the  urethra  may  occiir, 
behind  the  stricture ;  and  then  extravasation  of  the  urine  takes  place  into 
the  cellular  texture  of  the  perinseum,  scrotum,  and  supra-pubic  region. 
In  the  act  of  coitus,  much  pain  is  experienced  about  the  ejaculatory 
ducts,  and,  as  the  semen  escapes  with  difficulty  through  the  urethra 
but  passes  back  into  the  bladder,  there  may  be  no  seminal  emission  ; 
and  the  unhappy  patient  believes  himself  actually,  as  he  may  be 
virtually,  impotent.  The  urine  undergoes  those  changes  which 
result  from   chronic   cystitis,  consequent   on   retention.     It  becomes 
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ammoiiiacal,  cloudy,  and  deposits  more  or  less  nmcus  and  pus,  with 
phosphates.  Hi^maturia  is  an  occasional  concomitant  of  stricture;  the 
blood  coming  from  the  mucous  membrane  of  the  bladder,  or  perhaps 
from  the  urethra  after  catheterism  or  an  erection  of  the  penis  affecting 
the  seat  of  stricture.  A  gleety  discharge  not  unfrequentlj  attends  old 
strictui'e  of  the  urethra.  The  genital  organs  are  affected  by  the  more 
or  less  constant  retention  of  urine.  Congestion  of  the  penis  occurring 
from  straining  mictui-ation,  the  organ  becomes  enlarged  and  some- 
what indurated,  and  sometimes  the  prepuce  is  oedematous.  From 
irritation  of  the  prostatic  nrethi-a,  epididymitis  not  unfrequently  occurs, 
perhaps  on  both  sides,  resulting  in  knotty  induration  of  the  part ;  and 
the  canal  sometimes  becoming  obstructed  with  deposit,  sterility  ensues. 
In  elderly  men,  attacks  of  prostatic  congestion  aggravate  the  reten- 
tion ;  and  may  at  length  give  rise  to  inflammation  and  prostatic 
abscess. 

The  general  health  fails,  the  patient  losing  flesh  and  strength  :  he 
has  an  anxious  and  carewoi'n  appeai'ance  ;  suffers  from  pains  in  the 
loins,  lower  part  of  the  belly,  the  peringeum,  and  testicles ;  and  is  subject 
to  severe  attacks  of  rigors.  Any  irritation  of  the  urethra,  as  by  passing 
an  instrument  or  the  application  of  an  irritant  substance,  will  often 
provoke  such  an  attack,  especially  in  those  who  have  lived  in  hot 
climates ;  or  it  not  uncommonly  excites  genei'al  feverishness — hence 
named  "urethral  fever,"  and  which  has  sometimes  an  intermittent 
character. 

Certain  varieties  of  organic  stricture  may  be  recognized  by  some 
peculiarity  of  their  respective  symptoms  : — 

Simple  stricture ;  chiefly  denoted  by  diminution  in  the  size  of  the 
stream  of  urine,  with  the  other  ordinary  symptoms  of  stricture. 

Sensitive  or  irritable  stricture. — Proneness  to  disturbance  of  the 
nervous  system,  as  manifested  by  chilliness  or  rigors  on  very  slight 
urethral  irritation ;  and  pain  sometimes  persistent,  from  the  gentlest 
passage  of  an  instrument.  A  disposition  to  hemorrhage  is  evinced 
in  a  few  cases. 

Contractile,  resilient,  or  recurring  stricture — distinguished  by  a 
constant  tendency  to  further  diminution  of  the  urethral  canal  in  the 
absence  of  treatment ;  and  contraction  recurs  rapidly  after  dilatation 
has  been  effected.  Traumatic  sti'icture  often  has  this  character,  and 
the  same  condition  may  result  from  the  use  of  strong  injections. 

Examination  of  the  Urethra. — Catheterism,  or  what  I  would  term, 
bougieism — the  use  of  a  bougie — supplies  the  most  direct  and  conclu- 
sive evidence  as  to  the  existence  of  stricture ;  evidence  analogous  to 
that  of  sounding  for  stone  in  the  bladder.  The  presence  of  stricture, 
its  situation,  its  calibre,  the  extent  of  the  canal  involved,  and  the 
amount  of  induration,  may  be  thus  severally  determined  ;  and  whether 
also  there  be  one  or  more  strictures.  Instruments  of  various  compo- 
sition and  foi'm  are  used  for  this  purpose :  catheters,  which  may  be 
inflexible,  as  the  ordinary  silver  instrument,  or  flexible,  as  gum- 
catheters  ;  and  bougies,  which  are  solid  instruments  of  flexible  metal, 
or  flexible  and  more  or  less  elastic,  as  the  ordinary  gum-elastic  bougie, 
wax  or  catg-ut  bougies ;  sounds  are  also  employed,  which  being  in- 
flexible, solid  metallic  instruments,  are  stronger  than  a  metal  catheter 
of  any  small  size  ;  and  the  steel  sound,  admitting  of  the  highest  polish, 
is  the  smoothest  instrument  which  can  be  used.     Catheters  may  be 
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curved  or  straight.  The  former  shape  is  generally  applicable ;  and 
the  curve  most  commonly  suitable  is  that  which  corresponds  most 
nearly  with  the  bend  of  the  urethra  at  its  inner  third — an  arch  rather 
less  than  one-fourth  of  the  circumference  of  a  circle  three  inches  and 
a  quarter  in  diameter.  Straight  instruments  are  preferable  for  stric- 
tures in  the  ante-scrotal  portion  of  the  urethra. 

Probe-jJointed  catheters — metallic  or  flexible — are  more  penetrating 
instruments.  An  inflexible  one,-  therefore,  must  be  used  carefully. 
Thompson's  catheter  of  this  kind,  as  modified  by  Otis,  is  the  best ;  the 
eye-portion  above  the  conical  end  was  liable  to  break  ;  but  an  opening- 
having  been  made  at  the  end  instead,  the  instrument  can  thus  be  used 
also  to  follow  a  whalebone  filiform  bougie.  The 
jprohe-pointed  steel  stricture-staff,  such  as  that  used  Fig.  1032. 

in  pei'ineal  section,  aft'ords  the  surest  indication  as 
to  the  situation  of  stricture  in  the  course  of  the 
urethra;  the  shoulder  of  the  instrument  being 
•arrested  by  the  constriction,  its  anterior  limit  is 
thus  declared.  At  the  same  time,  on  passing  the 
finger  into  the  rectum,  the  narrow  portion  of  the 
staff  can  be  felt  to  have  passed  through  the  stric- 
ture at  the  membranous  urethra. 

The  catheter,  or  bougie,  olivaire  (Fig.  1032) 
possesses  two  advantages  — ■  a  bulbous  or  spear- 
headed end,  and  flexibility  ;  it  can  tberefore  be  in- 
sinuated, or  passed  with  a  screvv^like  action,  into  a 
tight  stricture,  and  readily  takes  the  course  of  an 
irregular  urethra,  without  causing  a  false  passage, 
paiuj  hemorrhage,  spasm,  or  rigors.  This  instru- 
ment, invented  by  Lioutt  and  originally  advocated 
by  Mr.  Teevan,  in  this  country,  is  now  much  used. 
The  bougie  a  boule,  having  a  conical-shaped  ex- 
tremity, is  another  flexible  and  elastic  instrument 
of  much  use  in  the  diagnosis  of  stricture. 

Sounds  are  made  with  either  rounded  or  conical 
ends  ;  the  latter  so  far  resembles  a  conical  bougie  ; 
but  the  inflexible  nature  of  a  solid  steel  sound,  with 
a  probe  point,  renders  this  instrument  fitted  only  for 
the  penetration  of  a  tight  stricture.  It  is  even  a 
more  forcible  instrument  than  the  probe-pointed 
catheter.  By  using  a  stylet  which  shall  completely 
occupy  the  bore  of  that  catheter — as  Otis  suggested 
— it  becomes  equivalent  to  a  solid  probe-pointed 
sound. 

The  introduction  of  a  catheter  may  be  performed 
in  either  of  two  ways  :  in  the  recumbent  position,  and  with  the  curve 
of  the  instrument  directed  upwards;  or  in  a  standing  position,  and 
with  the  curve  of  the  instrument  looking  downwards.  Of  these  two 
methods,  the  former  is  usually  more  easy  and  convenient  both  to  the 
patient  and  Surgeon.  The  patient  lying  on  his  back,  with  the  shoulders 
a  little  raised,  the  legs  thrown  easily  apart  and  slightly  drawn  up,  an 
instrument  of  appropriate  size — No.  7  or  8 — is  selected,  and  warmed 
by  a  little  friction  up  the  sleeve  for  a  few  seconds,  and  then  oiled  or 
smeared    with   lard.     In  introducing  it,   the   handle  should  be   held 
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Fig.  1033.* 


lightly  between  the  thumb  and  the  fore  and  middle  fingers  of  the 
right  hand,  the  concavity  of  the  curve  looking  upwards  towards  the 
left  groin  of  the  patient,  and  the  direction  of  the  instrument  being 
nearly  horizontal  (Fig.  1033).  Raising  the  end  of  the  penis  with  the 
thumb  and  finger  of  the  left  hand,  so  as  to  draw  it  up  to  its  full  length, 
the   double  curve  of  the  urethral  passage,  somewhat  I'eserabling  an 

italic  8,  is  thus  changed  into  one 
curve,  commencing  from  just  in  front 
of  the  scrotum  ;  and  this  single  curve 
corresponds  to  the  curve  of  the  instru- 
ment, as  it  passes  along  the  urethra 
from  that  point  downwards  and  up- 
wards into  the  bladder.  The  point 
cif  the  instrument — held  as  directed — 
is  now  inserted  into  the  urethral  mea- 
tus and  carried  slowly  onwards  along 
the  upper  surface  or  roof  of  the  canal, 
to  avoid  the  lacunte  on  its  floor,  until 
four  or  five  inches  have  disappeared  ; 
the  handle  is  brought,  at  the  same 
time,  to  the  middle  line,  but  still 
parallel  and  near  to  the  patient's  ab- 
domen ;  then  it  should  be  gently  raised, 
and,  as  the  point  of  the  instrument 
passes  under  the  subpubic  curve,  the 
handle  is  cai'ried  forwards  and  lightly 
depressed  until  it  sinks  below  the 
horizontal  line,  when  the  opposite  end 
will  turn  upwards  into  the  bladder. 
(See  Fig.  1033.)  After  the  point  of  the  instrument  has  passed  below 
the  scrotum,  its  further  progress  in  the  right  direction  may  be  facili- 
tated or  maintained  by  guiding  it  between  the  fore  and  middle  fingers 
of  the  left  hand,  under  the  pubes ;  and  sometimes  the  introduction 
of  the  forefinger  into  the  rectum  will  aid  in  determining  the  middle 
line  onwards  to  the  bladder.  That  the  bladder  is  entered  is  announced 
by  some  escape  of  urine  through  the  catheter,  on  withdi^awiug  the 
stylet,  and  by  freedom  of  the  point  on  attempting  to  rotate  the  instru- 
ment from  side  to  side.  But  no  urine  will  escape  when  there  is  only 
a  small  quantity  in  the  lower  fundus  of  the  bladder,  and  the  patient 
recumbent ;  and  I  have  noticed  that,  in  the  sitting  or  standing  posi- 
tion, there  may  be  a  small  or  dribbling  stream,  even  when  the  bladder 
is  nearly  full,  owing  apparently  to  temporary  atony  or  paralysis  of 
the  organ.  After  a  few  minutes,  the  urine  may  be  drawn  off  freely,  or 
discharged  in  a  full  stream.  The  instrument  is  withdrawn  slowly, 
and  without  force,  the  hand-end  being  raised  upwards  towards  the 
abdomen  again  as  the  point  of  the  curve  returns  under  the  subpubic 
arch.  In  passing  a  catheter,  any  slight  resistance  may  be  obviated 
by  manipulating  the  instrument,  in  respect  to  its  direction,  or  with- 
drawing it  for  an  inch  or  so  and  then  repassing  it.  Thus  the 
point  of  the  instrument  may  be  released  when  caught  in  a  lacuna,  or 
redirected  when  arrested  by  the  triangular  ligament,  on  passing 
through  the  narrow  membranous  urethra  in  the  subpubic  arch.  There 
*  The  instrument  here  represented  is  a  sound,  instead  of  a  catheter. 
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also  the  grasp  of  spasmodic  contraction  maj  be  cMefly  felt,  and  is  to 
be  overcome  by  resting  the  point  of  the  catheter  against  the  obstruction, 
for  a  minute  or  two,  lintil  the  spasm  relaxes.  Obstruction  in  this 
situation  will  be  noticed  by  bulging  of  the  peringeum,  from  the  con- 
vexity of  the  instrumental  curve.  A  flexible  catheter  or  bougie  pro- 
duces no  projection,  w'hen  the  instrument  is  obstructed  in  its  passage  ; 
but  as  the  shaft  doubles  up,  the  urethra  is  distorted,  and  the  hand-end 
rebounds.  The  presence  of  stricture  is  determined  by  an  arrest  of  the 
instrument  point-blank,  and  at  the  same  part  of  the  urethra,  on  each 
reintroduction.  If,  however,  the  point  of  the  instrument  is  only  stuck 
in  a  lacuna  or  some  fold  of  the  mucous  membrane,  the  point  will  feel 
loose,  and  should  be  disengaged  ;  whereas,  when  it  has  entered  fairly 
into  the  stricture,  the  point  is  felt  to  be  tight,  and  then  it  should  be 
gently  urged  onwards.  Remembering  the  situations  of  stricture,  this 
obstruction  will  be  found  usually  behind  the  scrotum,  in  the  subpubic 
curvature ;  less  frequently  in  the  ante- scrotal  portion  of  the  urethra. 
No  force  should  ever  be  used  ;  nothing  more  than  the  pressure  of  a  light 
hand,  exercised  slowly,  continuously  or  intermittently,  and  with 
patience.  Any  departure  from  this  injunction  may  lead  to  perforation 
of  the  urethra  and  the  formation  of  a  "false  passage ;  "  and  this  mis- 
adventure is  the  more  likely  to  happen  when  the  handle  of  the  instru- 
ment is  being  depressed,  whereby  the  shaft  acts  as  a  powerful  lever  on 
the  point  in  the  urethral  passage. 

The  other  method  of  introducing  a  catheter — ^when  the  patient 
stands  upright — is  performed  in  the  opposite  manner  to  that  in  the 
recumbent  position.  It  is  the  "  tour  de  maitre  "  of  French  authors. 
The  patient  standing  with  his  back  to  a  wall,  so  that  the  nates  shall 
not  recede  during  the  procedure,  and  with  his  legs  a  little  apart,  the 
instrument  is  introduced  with  the  curve  looking  downwards,  and  the 
handle  in  a  perpendicular  line  beneath,  the  penis  being  drawn  straight 
forward.  Having  passed  the  instrument  in  this  direction  as  far  as  the 
subpubic  arch,  it  is  swept  round  to  the  right  and  raised  upon  the 
abdomen,  thus  describing  a  semicircle,  of  which  the  catheter-point  is 
the  centre ;  then  the  handle  is  gradually  depressed,  so  as  to  carry  the 
point  of  the  instrument  through  the  subpubic  curve  into  the  bladder. 
I  have  never  found  any  manipulative  advantage  in  this  method  of 
passing  a  catheter  ;  and  if  the  patient  should  suddenly  become  faint — 
as  often  happens  when  the  urethra  is  sensitive — some  damage  may  be 
done  to  the  canal,  before  the  instrument  can  be  withdrawn,  as  the 
patient  slides  down  to  the  floor,  or  perchance  falls  over  the  Surgeon, 
which  I  have  seen  occur. 

The  existence  of  stricture  having  been  ascertained  by  the  obstruc- 
tion offered,  at  some  point,  to  the  introduction  of  a  catheter  along  the 
urethra,  its  situation  may  be  estimated  by  feeling  the  end  of  the  in- 
strument behind  the  scrotum,  or  in  front,  as  the  case  may  be,  and 
noted  more  accurately  by  the  length  of  the  instrument  passed  from  the 
external  meatus.  The  degree  of  constriction  or  the  calibre  of  the  canal 
at  that  point  can  be  estimated  by  the  size  or  number  of  the  instrument 
used  ;  the  extent  of  the  canal  involved,  by  the  length  of  the  instrument 
"  held  "  or  "  grasped  "  from  the  point  of  entering  the  narrowed  portion 
of  the  urethra ;  while,  at  the  same  time,  the  amount  of  induration  may 
be  judged  of  by  an  experienced  tact.  To  measure  the  amount  of  con- 
striction, Otis  has  devised  a  "  urethrometer ;  "  an  instrument  havinc  a 
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dilating'  end,  which  reacts  on  an  index  affixed  to  a  dial-plate  near  the 
handle.  The  end  having  been  passed  thronghtbe  stricture,  it  is  made 
to  expand,  and  as  the  instrument  is  slowly  withdrawn,  the  constriction 
is  registered.  A  second  or  third  stricture  is  discovered  in  like  manner, 
by  continuing  the  urethral  examination, — with  the  catheter,  or  by 
means  of  the  nrethrometer,  if  the  latter  instrument  be  deemed  necessary. 

To  complete  the  examination  of  any  one  or  more  strictures,  several 
instruments,  of  different  sizes,  will  perhaps  be  necessary.  In  the 
English  scale  of  12,  the  five  series  froni  7  downwards  will  generally 
be  found  most  serviceable  for  this  purpose.  The  French  scale  possesses 
three  advantages  over  the  English  scale  :  it  commences  with  a  smaller 
size — one  millimetre,  or  one-third  of  an  inch,  instead  of  five  milli- 
metres, and  ascends  by  a  series  of  smaller  intervals  between  each 
number ;  the  intervals  are  more  regular ;  and  the  number  of  the  catheter 
represents  the  calibre  or  size  of  the  instrument — No.  1  being  one  milli- 
metre, No.  2  is  two  millimetres,  and  thence,  by  similar  gradations,  up 
to  thirty  millimetres.  Nos.  3  to  21  about  equal  Nos.  1  to  12,  English 
scale.  No.  7  or  8  (English)  size  should  always  be  tried  first ;  a 
smaller-sized  instrument  is  liable  to  hitch  in  one  of  the  urethral 
lacuna,  or  against  the  verumontanum,  or  in  the  sinus  pocularis,  as  if 
it  were  fixed  in  the  stricture ;  or  it  mig'ht  pass  through  the  stricture 
imperceptibly.  Either  occurrence  would  mislead  the  Surgeon.  The 
smaller  the  instrument,  the  greater  caution  and  delicacy  must  be 
observed  in  using  it ;  lest,  incautiously,  the  urethra  be  perforated.  A 
soft  wax  bougie  has  been  recommended  with  the  view  of  taking  an 
impression  or  mould  of  the  size  and  extent  of  the  strictui'e.  Any 
such  supposed  advantage  is  more  than  neutralized  by  the  difficulty  of 
finding  the  stricture,  as  compared  with  the  facility  in  using  an  inflexible 
instrument. 

The  introduction  of  bougies,  which  are  .now  much  employed,  requires 
no  special  directions  for  their  use. 

Causes. — Two  classes  of  causes  may  be  recognized  as  resulting  in 
the  formation  of  an  organic  stricture. 

(1.)  Inflammation  of  the  urethra,  with  plastic  deposit  in  the  mucous 
and  submucous  tissues  ;  thereby  glueing  together  the  organic  mus- 
cular layer  which  immediately  underlies  the  mucous  membrane,  and 
in  virtue  of  which  the  canal  naturally  undergoes  temporary  alterations 
of  calibre,  by  relaxation  or  contraction.  This  kind  of  cause  comprises 
gonorrhoea ;  the  inflammation  extending  along  the  canal,  and  being  of 
a  severe  or  long-continued  character.  The  symptoms  of  stricture 
supervene  very  slowly  and  insidiously  ;  a  period  of  many  years  perhaps 
elapsing  before  the  existence  of  this  organic  constriction  is  declared. 
Simple  urethritis  may  have  the  same  result,  but  only  under  the  .opera- 
tion of  some  persistent  constitutional  condition.  Injections  for  the 
cure  of  gonorrhoea  tend  to  the  formation  of  stricture,  when  used  in 
the  inflammatory  stage,  or  of  too  great  strength,  or  long  continued. 
Thus,  an  injection  of  nitrate  of  silver,  one  to  two  grains  to  the  ounce 
of  water,  can  do  no  harm  ;  but  in  the  proportion  of  ten  grains  to  the 
ounce,  it  may  certainly  produce  stricture.  Abscess  in  a  lacuna  of  the 
urethra,  followed  by  contraction  of  the  cicatrix,  is  an  occasional  cause  ; 
and  cancerous  or  other  ulcers  may  similarly  result  in  the  formation  of 
stricture,  usually  near  the  external  meatus.  Amputation  of  the  penis 
sometimes  issues  in  like  manner. 
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(2.)  Injury  to  the  urethra  by  external  violence  on  the  perinseum, 
bruising,  lacerating",  or  rupturing  the  urethra,  is  followed  by  a  cicatrix, 
the  contraction  of  which  is  very  apt  to  result  in  stricture  of  the  most 
severe  and  intractable  character.  This  kind  of  cause  comprises  kicks 
on  the  perinseum ;  falls  on  some  hard  projection,  as  across  spars, 
scaffolding,  ladders,  chairs,  saddles,  gates,  wheels,  etc.  ;  puncture  of 
the  perineum,  by  palisading,  by  an  earthenware  vessel  breaking  under 
the  sitter,  etc.;  laceration,  by  pelvic  fractures  involving  the  urethra; 
and  lastly,  by  the  forcible  introduction  of  urethral  instruments. 

The  age  at  which  stricture  of  the  urethra  usually  occurs  corresponds, 
of  course,  with  the  period  when  its  causes  are  most  frequent.  Gonor- 
rhoeal  stricture,  therefore,  is  most  common  from  early  manhood  to 
middle  age ;  but  traumatic  strictiire  may  be  produced  more  probably 
at  any  period  of  life. 

Congenital  stricture  is  occasionally  met  with,  near  the  external 
meatus.  In  early  life  its  existence  is  unattended  by  any  inconvenience; 
but  in  adult  life  it  gives  rise  to  serious  obstruction  of  the  passage  of 
urine,  when  the  urethral  tissue  has  become  less  extensible. 

Consequences,  and  Te^-minations. — The  course  of  stricture  is  very 
similar  to  that  of  chronic  enlargement  of  the  prostate.  Retention  of 
urine  gradually  results  fi'om  the  diminished  calibre  of  the  urethral 
canal,  at  the  seat  of  stricture.  Chronic  cystitis,  or  a  state  of  the 
bladder  bordering  on  it,  commonly  ensues  from  this  habitual  retention 
of  urine  and  distension  of  the  bladder.  The  characters  of  the  urine 
are  in  accordance  with  that  condition.  The  general  health  gradually 
declines,  as  the  result  of  broken  rest  from  ineffectually  relieving  the 
bladder,  and  of  constitutional  disturbance  owing  to  the  state  of  the 
organ,  aggravated  by  occasional  attacks  of  spasmodic  retention;  or 
the  constitutional  symptoms  may  be  those  of  increasing  nervous  pro- 
stration with  oft-repeated  rigors,  induced  sometimes  by  each  act  of 
micturition,  or  simply  by  the  use  of  an  instrument ;  and  rapid  depres- 
sion may  supervene,  either  from  ulceration  or  sloughing  of  the  bladder, 
with  recurring  hgemorrhage,  or  from  profuse  pui'ulent  dischai'ge. 

Urinary  abscess  is  apt  to  form,  from  the  irritation  of  urine  in  the 
adjoining  dilated  portion  of  urethra,  immediately  behind  the  stricture; 
and  by  opening  into  the  canal  and  externally,  VLVvti?iYj  fistula  is  estab- 
lished. The  symptoms  of  urinary  abscess — usually  in  the  peringeum,  are 
notable.  Unusual  difficulty  is  experienced  in  micturition,  and  increased 
retention  of  urine,  therefore,  distresses  the  patient.  Some  fulness 
may  be  felt  behind  the  scrotum,  and  the  part  is  tender;  it  becomes 
cedematous,  and  the  scrotum  maybe  somewhat  involved;  on  deeper 
examination  with  the  finger,  induration  is  perceptible  ;  this  advancing 
to  the  surface,  fluctuation  can,  at  length,  be  detected,  and  the  integu- 
ment is  overspread  with  a  diffused  redness.  The  abscess  bursts,  or  is 
opened,  and  discharges  an  offensive  mixture  of  pus,  urine,  and  slouo-h. 
In  time,  contraction  taking  place,  a  fistulous  passage  remains,  which 
presents  a  pouting,  granular  orifice, — a  fistula  in  perineo ;  and  pos- 
teriorly, the  abscess  communicates  directly  with  the  urethra.  During 
the  course  of  urinary  abscess,  the  constitutional  symptoms  undero-o 
significant  changes.  When  forming,  the  abscess  is  attended,  perhaps, 
with  some  shivering,  and  then  with  the  usual  febrility  of  deep-seated 
suppuration  ;  varied  only  in  degree  by  the  age,  and  pre-existing  state 
of  the  patient  fi-om  stricture.     But,  when  the  abscess  communicates 
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with  tlio  urethra,  tlic  previously  more  or  less  sthenic  symptoms  of  a 
full,  hard  pulse,  and  hot  skin,  with  sleepless  excitement,  ai^e  exchanged 
for  typhoidal  depi-ession,  a  weak,  rapid,  and  perhaps  irregular  pu.lse, 
while  the  tongue  becomes  dry  and  encrusted  with  a  brown  fur.  As 
soon  as  the  abscess  opens,  all  these  symptoms  are  relieved,  and  any 
previous  retention  of  urine  ceases. 

Eupfitre  of  the  urethra  is  liable  to  occur  also,  from  dilatation  of 
this  part  of  the  canal ;  followed  by  extravasation  of  urine,  with  its 
attendant  symptoms.  This  may  happen  at  a  more  or  less  remote 
period.  I  have  known  extravasation  occur  in  traumatic  stricture, 
twenty-six  years  after  the  injuiy, — a  fall  on  the  perinajum  across  a 
beam ;  and  also  in  stricture  from  gonorrhoea,  five  years  previously. 
Rupture  of  the  bladder  is  a  very  rare  event.  Both  these  consequences 
of  Stricture  are  dependent  on  Retention  of  Urine,  and  they  will  be 
noticed  under  the  head  of  Extravasation  of  Urine.  Suppression  of 
tirine,  Avith  urgemia,  sometimes  arises  from  slight  urethral  irritation  ; 
as  by  the  introduction  of  an  instrument  only  one  size  or  number 
larger  than  that  to  which  the  patient  is  accustomed,  or  in  consequence 
of  a  slight  urethral  abrasion,  or  from  the  mere  passage  of  an  instru- 
ment. Severe  rigors  and  suppi'ession  of  urine  are  both  far  more  apt 
to  occur  wdien  disease  of  the  kidneys  exists,  so  that  the  one  becomes 
a  tolerably  sui^e  indication  of  the  other ;  and  the  fatal  issue  is  more 
rapid  and  inevitable. 

Certain  pathological  conditions  of  the  urethra,  prostate,  vesicula3 
seminales,  bladder,  ureters,  and  kidneys,  result  from  the  mechanical 
eifect  of  long-continued  retention  of  urine.  These  secondary  diseases 
are  discovered,  mostly  after  death.  The  tirethra  is  contracted  in 
calibre  befoi-e,  and  dilated  sometimes  into  a  sacculus  just  behind,  the 
seat  of  stricture.  In  the  latter  or  dilated  pouch,  sabulous  matter  and 
even  calcareous  concretions  occasionally  collect.  Rupture  of  the 
urethra  may  have  taken  place  in  this  dilated  portion  ;  and  in  con- 
nection with  an  abscess,  usually  perineal.  This  abscess  may  have 
opened  externally,  as  well  as  communicate  with  the  urethra, — con- 
stituting a  fistula  in  perineo,  with  perhaps  several  branch  fistulous 
openings  and  surrounding  consolidation.  The  ejaculatory  ducts  also, 
in  the  sinus  pocularis,  are  enlarged.  The  prostate  gland  has  been 
found  converted  into  an  abscess,  multilocular,  or  as  a  single  cavity, 
bounded  by  the  fibrous  capsule;  and  communicating  by  one  or  more 
ulcei'ated  openings  with  the  prostatic  urethra.  The  vesiculce  seminales 
are  then  often  distended  with  glairy  and  fetid,  purulent  matter.  The 
bladder,  subjected  to  the  constant  backward  pre.ssure  of  urine,  which 
distends  its  cavity,  is  fasciculated  internally,  and  perhaps  sacculated  ; 
the  one  alteration  of  this  organ  representing  an  hypertrophied  state 
of  its  muscular  bands  ;  the  othei",  intervening-  pouch-like  protrusions 
of  the  mucous  membrane.  The  general  result  is  a  diminution  in 
the  capacity  of  the  bladder  for  the  retention  of  urine  (Fig.  1034), 
or  its  total  capacity  may  be  thus  much  increased.  Rupture  of  this 
organ  may  have  happened,  though  very  rarely.  Sometimes,  it  takes 
place  in  consequence  of  a  small  pin-hole  aperture  of  ulceration  in 
the  mucous  membrane  of  one  of  the  sacculi.  The  ureters  have  under- 
gone dilatation  by  the  tendency  to  reflux  of  urine,  and  the  pelvis 
of  these  tubes  may  thus  be  found  much  enlarged ;  while  the  kidneys 
are   more   or  less  degenerated  and  atrophied  in  their  pyramidal  and 
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corbical  portions,  i^esulting  perhaps  in  sacculated,  remnant  kidneys,  or 
in  the  formation  of  mere  bags  or  cysts.  Sometimes  these  organs  are 
beset  with  multiple  abscesses,  as  the  result  of  pyelitis  or  nephritis 
from  the  backward  irritation  of  pro- 
longed retention.  Hence  the  suppres- 
sion of  urinary  secretion,  with  ursemic 
blood-poisoning". 

The  various  forms  of  kidney-disease 
which  are  thus  consequent  on  chronic 
retention  of  urine,  and  which  give  rise 
to  urseraia,  have  received  the  name  of 
"  Surgical  Kidney  ;  "  a  very  inapt  ap- 
pellation, as  seeming  to  indicate  the 
results  of  surgical  interference,  which 
would,'  however,  have  prevented  the 
supervention  of  these  renal  conditions. 

Treatment. — The  object  of  treatment 
is  twofold :  to  restore  the  urethral 
canal  to  its  natural  calibre,  and  to 
maintain  that  state  of  patency.  But 
for  the  accomplishment  of-  this  object, 
different  modes  of  treatment  are  nece?;- 
sary  according  to  the  various  states  of 
stricture  :  its  degree  of  contraction  and 
induration  or  dilatability  ;  its  sensitive- 
ness and  proneness  to  disturbance  of 
the  nervous  system ;  its  contractility 
and  disposition  to  return.  All  the 
modes  of  treatment  may  be  reduced  to 
four:  (1)  Grradual  Mechanical  Dilata- 
tion ;  (2)  Immediate  and  Forcible  Dilatation,  or  Rupture ;  (3)  Caus- 
tics ;  (4)  Division  of  the  Stricture,  either  by  internal  urethrotomy,  or 
by  external  urethrotomy, —  usually  perineal  section. 

Gradual  Mecha^'ICAL  Dilatation, — inducing  absorption  of  the 
plastic  deposit  around  the  seat  of  stricture.  This  method  of  treat- 
ment is  mo.st  generally  applicable  ;  the  other  methods  being  resorted 
to  when  it  proves  ineffective,  or  when  it  is  contra-indicated  by  one  of 
the  adverse  states  of  stricture  above  mentioned. 

The  instruments  commonly  used  for  gradual  dilatation  are  bougies 
and  catheters, — inflexible,  or  flexible  and  elastic  ;  and  always  of  gradu- 
ally increasing  size.  Sounds  are  more  serviceable  to  maintain  dilata- 
tion ;  and  especially  in  irritable,  or  in  resilient  strictures. 

The  selection    of   an    appropriate    instrument,  in    respect    to    its 

*  Eoy.  Coll.  Surg.  Mus.,  2540.  Close  annular  stricture  at  the  anterior  part  of 
the  membranous  urethra.  Immediately  in  front  is  a  small,  round,  and  deep  de- 
pression, produced  probably  by  the  points  of  instruments  passed  down  to  the 
stricture ;  just  behind  is  a  dilated  saccnlus,  containing  a  small,  imbedded  calculus. 
The  walls  of  the  bladder  are  much  thickened,  from  hypertrophy  of  its  muscular 
coat,  and  thickening  of  the  mucous  membrane,  which  is  partly  covered  with  lymph, 
from  acute  cystitis ;  the  ureters  and  pelves  of  the  kidneys  are  much  dilated, — the 
mid-portion  of  the  left  ureter  being,  however,  almost  closed ;  and  the  substance  of 
both  kidneys  is  atrophied  and  sacculated.  The  prostate  gland  is  healthy.  In  this 
case,  the  patient  was  only  thirty-six  years  old,  of  very  intemperate  habits,  and  had 
suffered  from  strictiu'e  for  six  or  seven  years.     (T.  G.  Crosse.) 
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material,  terminal  shape,  size,  and  c-urve,  if  an  inflexible  instrument, 
will  depend  on  the  degree  of  contraction  and  the  situation  of  the 
strictnre  ;  both  these  points  having  been  determined  by  urethral  explo- 
ration with  a  catheter  or  bougie,  as  already  explained  in  completing 
the  diagnosis  of  stricture.  A  catheter  is  generally  preferable  for 
that  purpose ;  as  not  unfi-equently  the  patient  tirst  seeks  relief  when 
suifering  from  an  attack  of  retention,  and  the  Surgeon  having  suc- 
ceeded in  getting  an  instrument  into  the  bladder,  may  be  very  glad  to 
leave  it  thei'e.  Hence,  also,  a  catheter  is  generalh-  most  suitable  in 
the  commencement  of  treatment. 

The  introduction  of  a  catheter  ma}-  be  performed  in  either  of  the 
two  ways  already  described,  and  accoi'ding  to  the  directions  given. 
An  instrument  of  such  size  only  should  be  used  as  shall  be  found  to 
enter  the  stricture  easily,  and  can  pass  fairly  through  it  without 
feeling  tightly  held  by  the  contraction.  Dilatation  is  then  effected  by 
leaving  the  instrument  in  this  contracted  portion  of  the  canal;  so  as 
to  continue  the  slight  expansion,  and  induce  absorption  of  the  plastic 
deposit  in  the  mucous  and  submucous  tissues  forming  the  stricture. 
The  -^YO^ev  period  for  maintaining  the  dilatation  is,  in  my  judgment, 
about  five  minutes, — some  say  twenty  minutes ;  then  the  instrument 
should  be  withdrawn,  and  its  size  or  number  noted  as  a  standard  of 
comparison  in  the  subsequent  introduction  of  gradually  larger-sized 
instruments.  Professor  Spence's  three  recommendations  are,  I  am 
sure,  here  advisable  : — always  pass  the  size  of  instrument  used  on  the 
pi-evious  occasion,  before  proceeding  to  the  next  larger  size  ;  never  omit 
any  one  size  to  pass  a  higher  one ;  never  pass  two  larger  sizes  on  the 
same  occasion.  By  disregarding  either  of  the  two  latter  rules,  undue 
in-itation  will  almost  certainly  be  excited,  and  the  Surgeon  is  more  likely 
to  lose  than  gain  ground.  An  instrument  may  be  reintroduced  every 
two  or  three  days.  But  the  intervals  of  catheterization  must  be  regu- 
lated by  the  state  of  the  urethra,  and  the  constitutional  disturbance 
induced.  When  bleeding,  pain,  or  smarting  in  micturition  follow  or 
continue  after  the  operation — events  very  hkely  to  happen  after  the 
first  passage  of  an  instrument  through  the  stricture  — further  dilatation 
must  be  postponed  for  a  day  or  two,  until  this  urethral  condition  has 
subsided.  Rigor  or  shivering,  faintness  or  sickness,  may  also  super- 
vene, especially  under  similar  circumstances  ;  postponing  any  reintro- 
duction  of  an  instrument  until  this  state  of  constitutional  disturbance 
has  passed  off.  Chloroform,  therefore,  often  becomes  an  invaluable 
agent  in  the  treatment  of  tig'ht  stricture  by  dilatation.  Spence  is 
inclined  to  believe  that  rigor  arises  from  the  irritation  produced  by  the 
instrument  in  passing"  over  the  prostatic  ui"ethra  and  neck  of  the 
bladder.  Hence,  in  using  the  smaller-sized  instruments,  when  the  flow 
of  urine  shows  that  the  bladder  is  entered,  the  catheter  should  be 
withdrawn,  and  left  only  in  the  stricture ;  or  in  using  those  of  larger 
size,  the  instrument  is  passed  only  through  the  stricture,  and  no 
farther. 

Flexible  and  Elastic  Bougies  are  now  much  more  employed  as  a  sub- 
stitute for  catheters — metallic  or  gum-elastic, — in  the  treatment  of 
stricture  by  dilatation,  as  well  as  in  the  diagno.sis  of  stricture.  These 
insti'uments  owe  their  advantage  not  only  to  their  flexible  and  elastic 
character,  but  also  to  the  peculiar  shapes  of  their  distal  extremities. 
The  forms  more  commonly  employed  are — the  bougie  olivaire,  having 
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an  olive-bulb  end,  whereby  the  instrument  can  be  insinuated  or  twirled 
into  a  stricture,  aided  by  the  flexible  nature  of  the  shaft,  without  the 
liability  of  making  a  false  passage ;  the  bougie  C07iiqtie,  having  a 
conical  tapering-  point,  can  enter  a  stricture  more  readily,  but  it  is 
liable  to  lodge  in  a  lacuna  and  make  a  false  passage,  which  is  prevented 
by  the  olive ;  the  boicgie  olivaire  a  ventre,  having  a  sj^indle-shaped 
enlargement  above  the  olive  end,  thus  specially  dilates  the  stricture, 
and  up  to  the  largest-sized  catheter  without  painfully  distending  the 
comparatively  narrow  external  meatus  of  the  urethra ;  the  bougie 
conique  a  ventre  is  similar  to  the  last,  and  used  for  a  similar  purpose, 
but  its  conical  end  has  some  disadvantage  relative  to  the  formation  of 
false  passage;  the  bougie  a  trois  noeuds  having  three  conical  enlarge- 
ments, of  successively  increasing  size,  this  instrument  is  specially 
suitable  for  rapid  dilatation. 

For  very  tight  strictures,  the  filiform  elastic  bougie  may  be  twisted 
with  an  onward  movement  through  the  urethra,  inch  by  inch  from  the 
glans,  any  obstruction  being  indicated  by  the  shaft  of  the  bougie 
springing  back,  when  it  should  be  withdrawn  a  little,  and  rotated 
onwards  again,  until  it  is  arrested  and  held  in  the  stricture.  The 
olivary  whalebone  bougie,  though  almost  filiform,  is  much  stiffer,  yet,  - 
being  provided  with  an  olive  end,  is  safe  in  its  passage;  this  instru- 
ment thus  seems  specially  suited  for  very  tight,  indurated,  and  perhaps 
extensive  stricture,  as  when  of  traumatic  origin.  The  previous  injec- 
tion of  the  urethra  with  warm  oil,  to  distend  the  passage,  will  much 
facilitate  the  transit  of  any  filiform  bougie,  through  a  tight  and  tortuous 
stricture.  Elastic  instruments  were  originally  introduced  into  surgery 
by  Bernard,  a  French  goldsmith,  who  brought  them  before  the  Aca- 
demy in  1779.  Recently  they  have  come  into  general  use  in  America; 
and  in  this  country  principally  by  the  advocacy  of  Mr.  Teevan. 

This  plan  of  treatment — by  gradual  dilatation — must  be  jorolonged 
until  the  urethral  canal  is  restored  to  its  natural  size,  and  the  stream 
of  urine  fully  established.  The  urethra  may  then  admit  a  catheter  of 
full  size — No.  12 — or  a  bougie  of  eqaal  size,  with  ease  ;  when  it  should 
be  passed  less  frequently,  once  in  a  week  or  ten  days.  Lastly,  it  will 
be  necessary  to  maintain  the  patency  of  the  canal,  by  an  occasional  use 
of  the  instrument  once  in  a  month  or  six  weeks. 

In  the  course  of  treatment  by  dilatation,  the  general  health  should 
be  attended  to  ;  especially  with  regard  to  the  digestive  organs,  and  the 
state  of  the  skin  and  kidneys. 

Gontimious  dilatation  may  be  advantageously  resorted  to  when  the 
stricture  proves  obstinate  under  the  ordinary  plan  of  gradual  dilata- 
tion. Indurated  stricture,  therefore,  may  be  so  treated  ;  or  an  irregular 
stricture,  cooiplicated  perhaps  with  false  passage,  which  may  render 
the  repeated  introduction  of  an  instrument  difficult.  Sir  B.  Brodie 
always  alleges  that  continuous  dilatation  is  far  less  likely  to  induce 
rigors — the  urine  escaping  through  the  catheter,  and  not  passing  over 
the  surface  of  the  dilated  stricture.  And  in  all  cases,  this  method  is 
far  more  expeditious,  where  time  is  of  consequence, — for  as  much  can 
thus  be  accomplished  in  two  weeks  as  in  two  months  by  more  gradual 
dilatation.  The  principle  is  that  of  rapid  dilatation  and  dissolution  of 
the  stricture,  by  retaining  the  instrument  in  the  contracted  portion  of 
the  canal  for  a  period  varying  from  forty-eight  to  seventy-two  hours 
at  a  time.     The  catheter  is  fastened  by  means  of  tapes  passed  through 


1014  SPECIAL   PATHOLOGY    AND    SURGERY. 

the  eyes  of  the  instrument,  on  either  side,  and  thence  under  the 
buttocks  and  over  the  thighs  to  a  waist-band.  If  a  g-um-elastic 
cathetex'  be  used,  it  can  be  secured  by  a  strip  of  adhesive  plaster  to  the 
penis.  A  peg  of  Avood  or  bit  of  cork  is  inserted  into  the  orifice  of  the 
catheter,  and  the  water  drawn  off  as  occasion  requires. 

In  the  management  of  this  process,  three  points  must  be  ob- 
served : — the  catheter  should  occupy  the  stricture,  without  fitting 
tightly  or  being  grasped  by  it;  the  instrument,  when  tied  in,  should 
not  pi'oject  against  the  interior  of  the  bladder;  and  after  using  a 
silver  instrument  on  the  fii'st  occasion,  the  succeeding  instrument  may 
be  gum-elastic,  as  causing  less  irritation. 

When,  in  about  forty-eight  hours,  the  catheter  has  become  loosened 
in  the  stricture,  and  a  slight  purulent  discharge  has  taken  place 
around  the  instrument,  it  should  be  withdrawn.  In  two  or  three 
days,  this  procedure  is  renewed,  and  an  instrument  larger  by  two  or 
three  sizes  may  be  at  once  introduced ;  and  so  on  until  a  full-sized 
one  can  be  passed  easily.  Recontraction  must  then  be  prevented  by 
occasionally  passing  an  instrument,  at  gradually  increasing  intervals 
of  time. 

Di'fficulties  and  Accidents  in  Catheterism. — Induration  or  hardening 
of  the  strictui'e  sometimes  presents  considerable  difficulty  to  insei-tion 
of  the  point  of  the  instrument.  This  may  perhaps  be  overcome  by 
using  a  conical-pointed  elastic  catheter,  or  bougie.  But,  if  the  stricture 
be  not  very  sensitive,  continued  pressure  on  the  face  of  the  induration 
will  probably  cause  the  stricture  to  yield.  Injecting  the  urethra  Avith 
four  or  five  drachms  of  olive  oil  seems  to  exercise  an  hydi'aulie 
pressure  on  the  stricture  b}"  joenet ration  of  the  fluid  into  the  narrowed 
passage. 

Spasmodic  action  must  be  overcome  by  the  means  appropriate  for 
spasmodic  stricture. 

False  passage. — A  false  passage,  or  a  passage  leading  out  of  the 
natural  urethral  canal,  is  made  by  forcible  and  misdirected  pressure 
with  the  point  of  any  instrument  in  its  course  throug'h  the  urethra. 
The  passage,  therefore,  usually  takes  a  direction  downwards  and  back- 
Avards,  and  to  one  side  of  the  urethral  passage  ;  in  an  opposite  direction 
to  the  stream  of  urine,  the  free  discharge  of  which  remains  unaffected. 
An  inflexible  instrument,  as  the  ordinary  silver  catheter,  will  be  more 
apt  to  cause  this  misadventure  than  a  flexible  instrument ;  but  the 
latter  is  more  liable  to  enter  a  false  passage  already  existing. 

The  preA-ious  existence  of  such  a  passage  or  passages  is  perhaps 
the  most  common  and  perplexing  occasion  of  difliculty  in  using  an 
instrument ;  and  its  production,  an  accident  most  to  be  avoided.  The 
importance  of  these  considerations  in  relation  to  catheterism,  lies  in 
the  fact  that  the  difficulty  of  entering  the  right  opening  is  increased 
by  the  facility  Avith  Avhich  the  instrument  slips  into  the  wrong  one. 

A  false  passage  varies  in  its  situation  and  extent.  When  the 
stricture  is  far  forwards,  the  passage  may  run  into  the  corpus  spon- 
giosum;  AA-hen  further  backwards,  in  the  usual  situation,  the  jiassage 
may  perforate  either  lateral  lobe  of  the  prostate  (Fig.  1035),  or  run 
up  between  it  and  the  rectum  (Fig.  1036)  ;  this  latter  direction  being 
especially  dangerous.  The  floor  of  the  urethra  is  most  commonly  the 
seat  of  a  false  passage;  and  it  is  most  liable  to  happen  in  connection 
with  a  tight  stricture,  and  the  introduction  of  a  small-sized  instrument. 


OKGANIC    STKICTURE    OF    THE    URETHRA. 


1015 


Fig.  1035.* 


Fig.  1036.t 


Hence,  in  the  treatment  of  such  a  stricture  more  particularly,  and 
when  it  has  been  subjected  to  the  previous  nse  of  instruments,  an 
important   practical  injunction  in  passing  the  catheter  is    this — the 

point  of  the  instru- 
ment should  be 
kept  against  the 
roof  or  upper  sur- 
face of  the  urethral 
canal. 

Certain  signs  at 
once  indicate  to  the 
Surgeon  that  a  false 
passage  has  been 
commenced,  or  en- 
tered if  pre-exist- 
ing. The  point  of 
the  instrument  is 
felt  to  make  a  sud- 
den slip,  and  the 
shaft  inclines  to  one 
side  of  the  urethra  ;  the  point  also  feels  fi'ee  and 
movable,  and  communicates  a  rough  or  grating" 
sensation,  while  it  can  be  easily  withdrawn  ;  all 
these  peculiarities  being  more  notable  when  oc- 
curring after  the  instrument  had  been  felt  to  be  held  or  grasped  by 
the  stricture.  The  patient  experiences  sudden  and  severe  pain,  and  is 
often  conscious  that  something  has  given  way ;  on  withdrawing  the 
instrument,  it  is  found  besmeared  with  blood,  and  there  will  be  free 
heemorrhage  from  the  urethra,  with  perhaps,  as  I  have  noticed,  some 
degree  of  turgid  priapism.  But  an  old  false  passage,  with  consolidated 
walls,  will  communicate  the  same  sensation  as  if  the  instrument  were 
passing  through  a  stricture,  and  is  unattended  with  pain  or  hsemor- 
rhage  ;  the  only  obvious  sign,  perhaps,  being  some  deviation  from  the 
natural  direction  in  the  course  of  the  urethra. 

To  avoid  accidentally  dilating  a  false  passage,  instead  of  the 
urethra,  it  has  been  proposed  to  preoccupy  that  passage  with  a  fine 
probe-pointed  whalebone  bougie,  before  using  the  urethi'al  bougie  ;  a 
practice  chiefly  in  vogue  among*  continental  Surgeons.  Thus,  one  of 
the  fine  bougies  is  slid  along  the  urethra,  and  if  it  slip  into  a  false 
passage,  it  is  left  there ;  a  second  and  a  third  such  passage  may 
perchance  be  preoccupied  in  like  manner  ;  then,  the  urethral  bougie 
can  be  thus  guided  almost  with  certainty  into  and  through  the  stric- 
ture. This  resource  would  seem  to  be  suitable  only  in  the  dilatation 
of  -a  tight  stricture,  and  when  the  false  passages  are  not  more  in 
niimber  than  for  the  urethral  canal  to  accommodate  the  fine  bougies  as 
well  as  the  dilating  instrument ;  and  in  thus  taking  possession  of 
existing  false  passages,  care  must  be  taken  not  to  make  fresh  ones  ! 
Hcernorrhage   must   be   regarded   as   another    accident   attending 

*  Eoy.  Coll.  Surg.  Mus.,  2508.     (Liston.) 

t  St.  Mary's  Hosp.  Mus.,  H.  h.  25.  False  passage,  or  tunnelling,  tLrough. 
enlarged  middle  lobe  of  prostate,  this  passage  commencing  from  the  membranous 
Tiretbra  ;  there  is  also  another  false  passage  almost  opposite  the  bulb.  (William 
Coulson.) 
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catheterism ;  but  it  is  also  liable  to  occur  independently  of  any 
uretliral  lesion,  from  the  mere  passage  of  an  instrument,  in  inflam- 
matory stricture. 

InfJavimation  affecting  the  urethra  or  testes  may  be  induced  by 
dilatation  ;  especially  with  instruments  of  too  large  a  size,  or  rapidly 
increased. 

Other  evil  concomitants,  or  consequences,  have  already  been 
alluded  to  :  pain  in  micturition,  rigors,  faintness,  sickness.  These 
unpleasant  symptoms  usuall}'  pass  off;  but  they  may  continue  for 
some  hours,  or  recur  ;  until  the  patient,  having  had  a  succession  of 
shivering  fits,  dies  suddenly  from  syncope,  or  siiccumbs  from  exhaustion. 
In  an  enfeebled  and  prematurely  aged  state  of  the  constitution,  espe- 
cially if  accompanied  with  kidney-disease  and  a  tendency  to  ursemic 
blood-poisoning,  rigors  are  more  apt  to  occur.  The  symptoms  then 
are  always  jierilous,  the  patient  sinking  perhaps,  and  sometimes  rapidly, 
from  the  supervention  of  coma.  An  attack  of  rigors  should,  therefore, 
be  treated  promptly,  by  measures  to  promote  reaction.  Hot  brandy- 
and- water,  or  ammonia,  having  been  given,  and  the  haggard-looking 
sufferer  lying  wrapped  in  blankets,  a  sweat  breaks  out  as  the  shivering 
abates,  and  the  temperature,  which  had  previously  been  high, 
now  declines.  Otherwise,  the  administration  of  stimulants  should  be 
reinforced  by  quinine  and  opium,  which  have  a  marked  influence  in 
controlling  rigor,  and  preventing  its  recurrence. 

Gradual  dilatation  having  proved  ineffective  for  the  cure  of  stric- 
ture, other  methods  of  treatment  must  be  resorted  to ;  and  they  are 
especially  applicable,  when  either  the  sensitive  state  of  the  stricture  or 
its  contractile  and  recurring"  tendency  would  render  that  mode  of 
treatment  inapplicable,  as  being  intolerable  or  unsuccessful.  The 
degree  of  tightness  of  the  stricture  and  the  amount  of  induration, 
together  representing  an  undilatable  state  of  stricture,  will  be  found 
to  determine  the  particular  mode  of  treatment  then  to  be  adopted — 
whether  Forcible  Dilatation  or  Rupture,  or  Division  by  incision,  in- 
ternally or  externally.  Traumatic  strictures  especially  represent  the  con- 
ditions for  which  these  methods  of  treatment  are  generally  requisite. 

Immediate  and  Forcible  Dilatation,  or  Rupture. — In  estimating 
the  applicability  and  advantage  of  this  method  of  treatment  for  sti'ic- 
ture  of  the  urethra,  it  would  certainly  appear  that  the  vital  character 
and  constitutional  relations  of  the  urethral  tube  should  foi'bid  any 
dilatation  of  an  immediate  and  forcible  character;  and  still  more  so 
any  rupture  of  its  component  tissues.  Yet  experience  has  now  shown 
that  not  only  may  this  mode  of  treatment  be  practised  with  impunity  ; 
but  that  a  tight  stricture,  undilatable  gradually  beyond  a  certain 
degree,  and  any  further  distension  of  which  would  excite  severe  con- 
stitutional disturbance,  can  be  forcibly  dilated  or  ruptured  up  to  the 
natural  size  of  the  urethra  and  without  producing  any  such  symptoms. 

Forcible  dilatation  is  effected  by  means  of  distending  instruments, 
which  when  passed  through  the  stricture  exert  an  expanding  force 
from  within  outwards.  Such  force  may  be  accompanied  by  a  series  of 
instruments,  consisting  of  sliding  tubes,  passed  successively  over  a 
slender  urethral  director  or  guide,  which  is  first  passed  through  the 
stricture  ;  or,  it  can  be  effected  by  means  of  a  single  instrument  which 
expands  in  situ. 

Sliding  tribes  were   originally  employed   by  Desault    (1797),  and 
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Fig.  1037. 


afterwards  by  Dr.  Bachanan,  of  Glasgow  (1831),  Dr.  Hutton,  of 
Dublin  (1835),  and  by  Maisonneuve  (1845).  Mr.  Thomas  Wakley, 
with,  whom  this  mode  of  treatment  was  originally  identified  in  this 
country,  contrived  a  series  of  accurately  fitting-  tubes  and  a  urethral 
director.  This  having  been  first  passed  through  the  stricture,  each 
sliding  tube,  in  succession,  cannot  fail  to  take  the  same  course.  The 
difiiculty,  and  the  risk,  will  always  be  to  first  introduce  the  slender 
director  through  a  tight  stricture  ;  a  difficulty  propor- 
tionate to  the  degree  of  contraction,  and  the  existence 
of  false  passages,  or  the  liability  of  making  them.  Single 
instruments  of  various  kinds  have  been  devised,  which 
expand  in  situ,  in  the  place  of  several  instruments  of 
increasing  calibre  ;  and  thus  save  the  necessity  of  passing 
them  successively  through  the  constricted  part  of  the 
urethra.  With  this  object,  Mr.  Luxmore  (1812)  em- 
ployed diverging  metal  rods  ;  Leroy  d'Etiolles  the  same 
method,  some  years  later,  and  Perreve  a  somewhat  similar 
plan  (1847).  Dr.  Neil  Arnott,  on  the  same  principle, 
commenced  the  employment  of  fluid  expansion  (1819). 
Both  these  forms  of  contrivance — the  series  of  sliding 
tubes  and  the  single  expanding  instruments — have  a 
similar  action  upon  the  urethra, — distension  of  the  con- 
tracted portion  from  loithin  its  area.  They  thus  differ 
from  the  large  conical  metallic  bougie  formerly  used  for 
the  purpose  of  forcible  dilatation,  which  was  driven  into 
the  stricture ;  thereby  running  the  risk  of  pushing  the 
stricture  down  the  canal  and  detaching  its  connections, 
and  inevitably  inducing  inflammation  and  severe  con- 
stitutional disturbance. 

Rupture  or  Splitting  of  the  Urethra. — Mr.  Holt  has 
recently  revived  this  mode  of  forcibly  opening  stricture  of 
the  urethra.  It  seems  to  be  most  applicable  to  tight 
stricture,  ivitliout  much  induration ;  so  that  the  plastic 
deposit  does  not  form  a  mass  too  thick  or  dense  to  be 
entirely  ruptured.  Rupture  may,  therefore,  possibly 
supersede  the  necessity  for  division  by  a  cutting  operation. 

The  "  dilator  "  (Pig.  1037)   used  by  Mr.  Holt  is  pre- 
cisely similar  to  that  of  Perreve.     Its  construction,  and 
his  mode  of  operating,  he  thus  describes  : — The  instru- 
ment consists  of  two  grooved  blades  fixed  in  a  divided 
handle,  and  containing  between  them  a  wire  welded  to 
their   united  point;    on  this  wire  a  tube — which  when 
introduced  between  the  blades  corresponds  to  the  natural 
calibre  of  the  urethra — -is  quickly  passed,  and  thus  rup- 
tures or  splits  the  obstruction.      Having  introduced  the      jtK  \ 
instrument,  and  reached  the  bladder,  it  should  be  gently      ^J 
rotated,  to  prove  that  the  end  is  fairly  within  that  viscus  ; 
and  being  thus  assured,  the  Surgeon  is  next  to  place  the  point  of  the 
tube  he  had  previously  selected,  upon  the  wire  between  the   blades, 
and  thrust  it  quickly  onwards  to  the  end.     The  stricture  beino-  now 
fairly  split,  the  dilator  should  be  rotated,  to  still  further  separate  the 
sides  of  the  rent,  and  then  be  withdrawn;  a  catheter,  corresponding 
to  the  number  of   the   tube,   being    substituted    for  the    purpose  of 
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removing  the  urine.  The  catheter  is  then  withdrawn,  the  patient  treated 
with  quinine  and  opium  for  the  tirst  twentv-four  houi's  ;  and  the  same 
catheter  introduced  occasionally  pei'haps  during  that  period,  to  prevent 
any  risk  of  urinary  infiltration  in  micturition;  or  in  forty-eight  hours, 
to  maintain  dilatation;  and  again  on  alternate  days  for  a  week  or  two, 
gradually  lengthening  the  intei"val.  Voillemiers  instrument  differs 
from  Holt's  in  an  important  particular :  the  tube  is  provided  with 
lateral  grooves,  so  as  to  slide  along  the  blades,  instead  of  upon 
a  central  wire-conductor ;  the  expanded  instrument  thus  assumes  a 
circular,  instead  of  an  oval  form,  whereby  the  dilating  force  is  expended 
equally  upon  the  whole  circumference  of  the  urethral  canal. 

The  results  of  this  procedure  in  the  hands  of  Mr.  Holt  have  been 
eminently  successful ;  and  the  experience  of  other  Surgeons  has  gene- 
rally confirmed  its  value.  I  have  not  seen  much  constitutional  dis- 
turbance follow  the  operation  of  splitting  the  urethra  ;  but  in  one  case, 
operated  on  in  another  hospital,  extravasation  of  urine  ensued,  for 
which  I  treated  the  patient  at  the  Royal  Free  Hospital,  and  he  recovered. 
j\Iany  deaths,  however,  have,  I  believe,  occuri-ed, — Mr.  Teevan  says 
fifteen  in  number,  which  have  not  been  recorded  in  the  Reports  of 
Cases  hitherto  published.  It  would  also  be  very  desirable  to  diagnose 
more  correctly  the  pathological  conditions  of  strictui-e  operated  on, — if 
indeed  the}-  can  always  be  determined  clinically;  since  it  will  be 
obvious  that  the  mere  splitting  up  a  number — say,  some  scores — of 
urethrte,  many  of  which  were  perhaps  scarcely  strictured  at  all,  can 
have  nothing  to  do  with,  the  propriety  or  eligibility  of  this  mode  of 
treatment.  The  splitting  of  urethi'se,  in  almost  a  healthy  state,  would 
necessarily  swell  the  resultant  proportion  of,  apparently,  successful 
cases.  I  do  not  ap^oly  this  remark  to  Mr.  Holt's  cases,  but  to  an 
extraordinarily  large  series  which  has  been  published. 

Sii'  H.  Thompson  has  contrived  a  screyv-distending  instrument  for 
this  operation,  and  it  seems  to  possess  three  advantages : — distension 
of  the  stricture  alone  is  accomplished,  without  involving  the  healthy 
portion  of  the  urethra  in  its  action  ;  the  distension,  as  indicated  by 
the  scale  near  the  handle,  can  be  carried  to  a  calibre  of  14  or  16  of  the 
catheter  scale,  beyond  the  size  which  the  external  meatus  will  admit, 
and  is  thus  more  efficient ;  and  the  distending  force  is  applied  very 
slowly,  continuing  from  seven  to  ten  minutes  before  reaching  the 
maximum  point  of  distension, — the  object  being  to  overstretch  the 
morbid  tissues  as  much,  and  to  rupture  them  as  little  as  possible,  in 
order  to  destroy,  or  greatly  impair,  the  natural  tendency  of  the  stricture 
to  undergo  contraction. 

Another  screw-distending  instrument,  devised  by  Dr.  J.  Thebaud, 
of  K"ew  York,  is  worthy  of  notice.  The  terminal  portion  consists  of 
two  blades,  which  can  be  separated  to  such  an  extent  as  to  rupture  the 
stricture.  Distension  or  rupture,  as  thus  effected,  involves  more  than 
the  constricted  part  of  the  canal, — a  disadvantage  compared  with 
Thompson's  instrument ;  while — relative  to  Holt's  dilator — Thebaud's 
instriiment  has  the  disadvantage  of  being  too  large-pointed  for  tight 
strictures ;  but  the  special  advantage  of  carrying'  distension  to  any 
known  degree  is  supplied  by  the  index  near  the  handle. 

Strictures  of  very  tight  character  may  be  penetrated  by  a  filiform 
boiTgie  guide,  adapted  to  the  end  of  any  such  instruments  ;  an  addition 
originated  by  Van  Buren,  and  completed  by  Charriere. 
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Caustics. — Cauterization,  in  tbe  treatment  of  stricture,  has  been 
practised  with  two  objects  in  view  :  the  deadening  of  sensibility  or 
spasm,  and  the  destruction  of  induration ;  in  both  ways  permitting 
subsequent  recourse  to  dilatation.  For  the  former  purpose,  cauterization 
may  be  of  some  use,  and  received  the  sanction  of  Sir  B.  Brodie's  large 
experience.  But  he  acknowledged  the  grave  objections  to  this  method 
of  treatment — the  liability  to  induce  spasm,  as  well  as  to  relieve  it,  to 
provoke  retention  of  urine,  or  to  be  followed  by  severe  hasmorrhage 
or  rigors  ;  and  possibly  to  result  in  the  formation  of  perineal  abscesses 
and  fistula?.  Hence,  this  practice  was  never  resorted  to  in  the  first 
instance,  and  was  reserved  for  quite  exceptional  cases  of  stricture, 
complicated  by  spasm.  Even  then,  if  a  false  passage  already  existed, 
there  would  be  the  obvious  risk  of  the  dissolved  caustic  finding  its 
way  so  as  to  produce  great  mischief. 

As  to  the  destruction  of  an  indurated  stricture  by  cauterization, 
such  a  result  can  only  be  produced  by  ulceration  or  sloughing  ;  and 
this  method  of  treatment  is  too  little  under  the  control  of  the  Surgeon, 
and  too  perilous  in  itself,  to  be  warrantable  in  the  case  of  a  urethral 
disease.  But,  the  possibility  of  stricture  being  removed  by  ulceration 
would  appear  from  the  history  of  a  remarkable  and  probably  uniqioe 
case  which  occurred  in  the  experience  of  the  authority  I  have  just 
referred  to, — where  a  urethral  stricture  underwent  apparently  a  spon- 
taneous cure  in  this  way.  "  A  gentleman  had  laboured  under  a  stric- 
ture of  the  urethra  for  a  great  many  years.  He  voided  his  nriue  with 
the  greatest  difficulty,  the  stricture  being  very  rigid  and  unyielding; 
but  a  catgut  bougie  was  passed,  and  this  enabled  him  to  make  water 
in  a  small  stream.  Under  these  circumstances  he  was  seized  with 
pain  in  the  act  of  making  water,  which  lasted  for  some  minutes  after- 
wards, being  felt  in  the  situation  of  the  stricture  in  the  posterior  part 
of  the  urethra.  The  pain  became  more  severe,  and  the  patient  declared 
it  to  be  intolerable,  saying  that  he  could  compare  it  to  nothing  but 
the  sensations  which  he  supposed  might  be  produced  if  melted  lead 
were  poured  into  the  canal.  Every  half-hour  he  had  a  desire  to  make 
water,  and  his  groans  might  be  beard,  not  only  through  the  whole 
house,  but  even  in  the  street.  In  the  course  of  a  few  days  these 
symptoms  began  gradually  to  abate,  and  now  it  was  discovered  that 
the  urine  flowed  in  a  much  larger  stream.  When  the  attack  had 
completely  subsided  the  condition  of  the  patient  was  much  improved, 
and  he  made  water  more  easily  than  he  had  done  for  many  years." 

Cauterization  can  be  effected  by  the  introduction  of  an  instrument 
armed  with  caustic,  such  as  nitrate  of  silver  or  potassa  fusa,  which  is 
carried  down  to,  and  allowed  to  rest  against  the  stricture  for  two  or 
three  minutes.  The  patient,  who  previously  could  only  strain  out 
urine  in  drops,  may  now  be  able  to  pass  a  full  stream,  the  irritability 
of  the  stricture  being  exhausted,  at  least  for  a  time.  A  gleety  discharge 
is  established,  and  the  caustic  may  be  reapplied  every  two  or  three 
days  until  a  catheter  can  be  passed,  and  gradual  dilatation  made  to 
complete  the  cure. 

This  method  of  treatment  was  formerly  in  vogue,  havino-  been  in- 
troduced by  John  Hunter,  and  recommended  by  Sir  E.  Home,  in 
certain  cases ;  it  was  also  practised  by  the  late  Mr.  Wade  ;  it  still,  I 
believe,  has  one  or  two  advocates  in  this  country,  and  is  less  uro-ed  bv  Mr. 
H.  Smith ;  but  the  experience  of  the  best  Surgeons,  both  here  and  in 
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France,  has  couclemned  cauterization  as  being  both  perilous  and  ex- 
tremely uncertain  in  its  results.  Stigmatized  by  Liston  as  "most 
atrocious,"  and  discountenanced  more  recently  by  Nelaton,  the  cure  of 
strictui'e  can  always  be  accomplished  more  safely,  and  with  greater 
probability  of  non-recurrence  ;  not  to  mention  the  liability  of  making 
a  false  passage,  and  the  contingencies  already  referred  to.  Perhaps 
some  of  the  extreme  differences  of  opinion  which  have  been  held 
respecting  this  practice  may  be  reconciled  by  the  degree  to  which  it  has 
been  carried  in  the  hands  of  different  Surgeons.  Brodie's  more  satis- 
factory experience  may  have  been  due  to  the  j.udicious  moderation  with 
which  he  applied  caustic  in  cases  of  stricture,  attended  with  spasm  or 
an  ii'ritable  state  of  the  urethra ;  for  he  expressly  mentions  that  he 
limited  the  application  to  a  quarter  of  a  minute,  and  repeated  it  not 
more  frequently  than  every  third  or  fourth  day — the  second  day  being 
much  too  often.*  Cauterization  has,  however,  now  fallen  into  general 
disuse. 

Division  of  the  Stricturk. — Section  of  the  urethra  may  be  re- 
sorted to  in  tight  stricture,  with  considerable  induration,  forming 
a  hard  and  large  nodule,  unfitted  for  rupture ;  and  accompanied 
perhaps  with  much  sensitiveness  and  irritability,  or  contractility  and 
resiliency — conditions  which  are  also  unfitted  for  gradual  dilatation. 
The  incision  is  made,  either  from  within  the  urethra,  or  from  without, 
and  usually  in  the  perineum. 

(1.)  Internal  Urethrotomy.- — Division  of  the  stricture  from  within 
the  urethra  has  been  practised  for  above  a  century.  Allies  of  France 
(1755),  Physick  of  Philadelphia  (1795),  John  Bell  (1806),  and  his 
brother  Charles  Bell  (1807),  M'Ghie  (1823),  and  Stafford  (1827),  have 
severally  advocated  this  method  of  treatment.  It  has  been  practised 
extensively  in  France,  especially  by  Civiale ;  and  occasionally  by 
modern  Surgeons  in  America  and  in  this  country. 

The  operation  may  be  pei-formed  in  two  ways  : — incision  from  hefore 
hackioards — section  being  made  by  pushing  downwards  a  lancet-like 
blade,  generally  with  a  slender  conductor  in  advance  of  it,  into  the 
obstriiction  to  be  divided  ;  incision  from  behind  forwards, — a  portion 
of  the  instrument  containing  a  small  blade,  sheathed,  is  first  carried 
down  through  the  stricture,  Avhich  is  then  divided  by  protruding  the 
blade  downwards  and  withdrawing  it,  in  the  floor  of  the  urethra, 
through  the  whole  of  the  contracted  portion,  with  a  little  of  the  sound 
urethra  in  front  and  behind,  but  taking  care  not  to  incise  too  freely  in 
depth.  Thus,  the  length  of  this  incision  may  be  from  one  to  two 
inches,  while  its  depth  should  not  exceed  more  than  half  that  to  which 
the  blade  can  be  projected  in  Civiale's  instrument.  The  penis  should 
be  stretched  to  steady  the  otherwise  movable  urethra.  Of  the  two 
methods  of  operation,  the  former  is  suitable  for  antibulbous  strictures 
— the  urethra  being  straight  in  that  portion  of  its  course,  is  not  liable 
to  perforation ;  deeper  strictures,  sittiated  in  the  curve  of  the  canal, 
had  better  be  incised  from  behind  forwards. 

Various  instruments,  ot  urethrotomes,  have  been  constructed  for  the 
internal  division  of  strictured  urethra.  For  incision  from  before  back- 
wards, Stafford's  lancet-catheter  may  be  used  ;  the  point  is  concealed 
in  the  tube  until  the  end  of  the  instrument  rests  upon  the  stricture, 
it  is  then  projected,  and  the  instrument  carried  on  through  the 
*  Works,  1865,  vol.  ii.  p.  143. 
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obstruction.  A  curved,  as  well  as  the  straight,  form  of  this  instru- 
meBt  has  been  employed.  Sir  H.  Thompson's  catheter-urethrotome 
or  Mr.  John  Wood's  instrument  (Fig.  1038)  is  more  applicable.  For 
incision  from  behind  forwards,  Civiale's  urethrotome  is  the  best  form 
of    instrument    (Fig.   1039).      Trelat's   urethrotome   can    be  used    in 


Fig.  1038. 


Fig.  1039. 


Fig.  1040. 


both  ways, — from  before  backwards, 
and.  then  from  behind,  forwards 
(Fig.  1040)  ;  thus  making  a  second 
incision  when  necessary,  and  the 
operation  more  complete.  After  either  mode  of  operation,  a  fall-sized. 
catheter  should  be  introduced,  along  the  roof  of  the  urethra,  to  avoid 
the  incision,  and  retained  for  twenty-four  hours;  althouo-h  some 
Surgeons  of  experience  think  the  latter  practice  unnecessary  or  objec- 
tionable. An  instrument  should  also  be  passed  occasionally,  for  some 
time,    to    prevent  recon traction.       A  urethrotome   provided    with   a 
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Fig.  ion. 


Fig.  101.2. 


terminal  (iliform"<b()ugie  (Fig-.  1041), — as  devised  by  IMaisonneuve,  or 
the  similar  shielded  instrament  of  Voilleniier,  will  enable  Die  operator 
to  deal  with  very  tig'hb  strictures. 

Dilating  urethrotomes  have  been  constructed,  to  stretch  and  then 
cut  the  dilated  stricture.  Instruments  of  this  kind  were  introduced 
by  Reybard  originally,  and  since  by  Otis  (Fig.  1042).  A  more  recent 
urethrotome  of  this  kind,  by  Otis,  is  provided  with  a  register  at  the 
handle,  to  indicate  the  degree  of  separation  of  the  two  parallel  blades. 
They  are  applicable  for 
the  urethrotomy  of  re- 
silient stricture,  and  stric- 
ture of  some  size, — but 
which  resists  further  dila- 
tation, or  rapidly  recon- 
tracts. 

Constriction  of  the 
meatus,  or  within  an  inch 
of  the  urethral  orifice, 
may  be  conveniently  in- 
cised by  Civiale's  con- 
cealed bistoury. 

The  immediate  effects 
and  after-consequences  of 
internal  urethrotomy  are 
very  seldom  serious. 
Hsemorrhage,  beyond  a 
few  drops  of  blood,  is  rare, 
and  easily  stopped  by 
passing  aftill-sized  instru- 
ment, and  the  application 
of  ice  externally.  Some 
feverish ness  often  ensues, 
but  soon  subsides.  Ab- 
scess and  extravasation 
of  urine  are  very  uncom- 
mon, having-  taken  place 
once  or  twice  only  in 
nearly  300  cases  operated 
on  by  Sir  H.  Thompson  ; 
while  cystitis,  nephritis, 
and  pyaemia  are  unknown. 
The  results  of  internal 
urethrotomy  are  also  satis- 
factory, as  regards  the 
immediate  restoration   of    '  '*^ 

the  urethral  canal  to  its  natural  calibre  ;  the  ultimate  result  may  be 
permanent,  or  evince  a  tendency  to  the  return  of  stricture, — genei'ally, 
however,  amenable  to  dilatation.  But  it  should  be  observed  that  in 
both  modes  of  internal  urethrotomy,  the  strictured  portion  of  the  canal 
must  be  generally  large  enough  to  admit  an  instrument  equal  in  size 
to  a  jS'o.  4  or  5  catheter  ;  and  that  with  this  degree  of  patency,  it  may 
well  be  considered  probable  that  further  and  perhaps  complete  enlarge- 
ment might  be   accomplished  by   dilatation.      I  very  rarely   find  it 
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necessary  to  have  recourse  to  internal  section  of  the  urethra.  The 
operation  is  at  least  a  safe  procedure;  only  one  death  having  occni-red 
in  the  above  series  of  300  cases. 

Otis  claims  the  advantage  for  his  method  of  dilating  urethrotomy, 
that,  the  stricture  having  been  thus  fully  dilated,  up  to  the  known  normal 
calibre  of  the  urethra,  and  then  completely  divided,  recontraction  does 
not  ensue,  and  the  cure  is  permanent.  The  results  obtained  in  large 
series  of  cases  are  adduced  as  evidence  of  this  conclusion.  ("  Genito- 
urinary Diseases,"  1883,  p.  448.)  But  the  evidence  is  not  unequivocal. 
In  Dr.  Mastin's  273  cases  quoted,  eighty  having  been  re-examined 
after  an  interval  of  from  sis  months  to  four  years  from  the  date  of 
operation,  fifty-nine  only  gave  perfect  results,  and  recontraction,  affect- 
ing one  or  more  strictures,  had  occurred  in  twenty,  or  one-fourth  of 
the  whole  nunaber  examined. 

(2.)  JExternal  Urethrotomy . — Division  of  the  stricture  by  external 
incision  is  an  alternative  operation  of  urethi-otomy,  the  earliest  instance 
of  which,  for  the  cure  of  stricture,  is  recorded  by  Wiseman  (1652). 
A  few  years  afterwards,  Solingen,  at  Livourne,  adopted  this  procedure  ; 
followed  by  Francois  Tolet  and  Colet  (1690).  J.  A.  Petit  and  Le  Dran 
(1740)  had  recourse  to  a  similar  operation;  and  John  Hunter  (1783) 
performed  the  operation  now  known  as  the  perineal  section  ;  bxit  it  was 
rarel}^  employed  until  advocated  by  Mr.  Grainger,  of  Birmingham 
(1815),  and  afterwards  by  Mr.  Arnott.  These  operations  refer  to 
cases  in  which  no  instrument  could  be  passed  through  the  stricture. 
More  recently  (1844),  Mr.  Synie  has  advocated  external  division  of 
the  stricture  in  cases  where,  although  a  catheter  can  be  passed,  no 
other  treatment  has  afforded  sufficient  or  permanent  relief. 

Perineal  section,  as  the  operation  of  external  division  of  the  stricture 
maj  be  generally  designated,  is  applicable  in  two  degrees  of  exti-eme 
urethral  contraction : — permeable  stricture,  through  which  a  slender 
grooved  staff  can  be  passed,  and  the  external  incision  made  upon  this 
instrument ;  and  impermeable  stricture,  through  which  no  instrument 
apparently  can  be  passed,  the  only  guide  being  a  full-sized  instrument 
passed  down  to  the  stricture,  towards  the  point  of  which  the  external 
incision  is  directed. 

The  condition  of  stricture  appropriate  for  perineal  section  is  that 
of  considerable,  even  cartilaginotis,  induration,  both  in  thickness  and 
extent,  appreciable  usually  by  external  examination  with  the  finger; 
coupled  perhaps  with  perineal  fistulte,  either  chronic  or  numerous. 

(a.)  Permeable  Stricture. — Perineal  section,  by  Syme's  operation,  is 
performed  as  follows  : — The  instruments  required  are — a  staff,  slender, 
slightly  curved,  and  well  grooved  in  its  lower  half,  and  the  upper  of 
full  size  ;  a  pointed  scalpel ;  a  broad  director  ;  and  a  silver  catheter,  No. 
8  or  10.  The  staff  is  passed  through  the  stricture,  so  that  the  shoulder 
or  termination  of  the  upper  thick  portion  rests  against  the  upper  part 
or  face  of  the  stricture.  The  patient  is  tied  up  as  for  lithotomy,  and 
the  staff  held  in  like  manner  by  an  assistant,  with  the  scrotum  drawn 
forwards.  The  Surgeon,  sitting  in  front,  makes  an  incision  in  the 
raphe  or  median  line  of  the  periufeum,  about  two  inches  in  extent,  and 
proceeds  cautiously  straight  to  the  shoulder  of  the  staff,  feeling  his  way 
with  the  forefinger  of  the  left  hand.  Having  clearly  reached  that 
point,  he  takes  the  staff  from  the  assistant  in  his  left  hand,  and  enters 
the  point  of  the  knife  in  its  groove,  behind  the  stricture  (Fig.  1043)  ; 
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thence  cutting-  upwards  to  tlic  sliouldri'  of  the  staiT  until  it  can  be 
passed  onwards  into  tlic  l)Iadder.  Tiiis  instrument  is  then  withdrawn, 
and  tlie  No.  8  catlieter  introduced,  and  retained  for  forty-eig-ht  hours. 
The  presence  of  a  catheter  has  been  condemned,  as  being-  possibly  a 


Fig.  104-3. 


Fig.  1044. 


source  of  irritation  ;  but  it  preserves  the  full 
patency  of  the  canal,  as  well  as  precluding 
the  escape  of  urine,  during  the  closure  of 
the  urethral  incision.  Subsequently,  a  full- 
sized  catheter  should  be  passed  every  three  or 
four  days,  and  afterwards  at  longer  intervals, 
to  prevent  recontraction, — when  the  iirethra 

has  closed,  and  during  granulation  of  the  perineal  wound.  Difficulty 
in  introducing  the  catheter,  after  withdrawing  the  staff,  may  be  over- 
come by  first  passing  the  director  into  the  urethral  wound,  along 
which,  as  a  guide,  the  catheter  glides  into  the  bladder.  But  Gouley's 
catheter-staff  (Fig.  1044)  is  especially  adapted  to  obviate  the  difficulty 
which  thus  arises  in  the  oj)eration  with  Syme's  staff.  The  former 
instrument  being  a  catheter,  is  not  withdrawn,  and  the  groove  on  its 
convexity  terminates  in  a  loop,  for  the  transmission  of  a  filiform  whale- 
bone guide  to  the  catheter,  in  passing  it  through  the  stricture  into  the 
bladder.  Instead  of  using  a  catheter,  Mr.  Syme  preferred  at  first  to 
pass  a  tube  through  the  incision  into  the  bladder,  in  order  to  guard 
the  wound  as  much  as  possible  from  contact  with  urine.  The  objec- 
tion to  this  practice  is,  that  it  kept  the  urethral,  as  well  as  the  perineal 
wound  open.  Hcemorrhage  rarely  proves  troublesome  immediately 
after  the  operation,  or  subsequently;  and  it  can  be  stopped  by  careful 
plugging  of  the  wound,  then  placing  a  compress  over  it,  and  retaining 
the  whole  in  position  by  a  T-bandage, — a  catheter  being  kept  in  the 
bladder. 

The  following  directions  are  given  by  Mr.  Syme,  as  essential  to 
the  success  of  this  operation  : — (1.)  Maintain  the  median  line  in  the 
incisions.  (2.)  Make  a  direct  opening  down  to  the  staff,  not  a  tor- 
tuous one.  (3.)  Divide  the  whole  of  the  contracted  part,  rather  more 
than  less.      (4.)   Do  not  cut  so  far  back  as  to  endanger  the  deep  fascia 


OKGANIC    STRICTURE    OF    THE    URETHRA.  1025 

of  the  perineeum,  and  use  the  knife  in  the  deep  incisions  with  the 
cutting  edge  uppermost.  (5.)  Do  not  close  the  end  of  the  inlying 
catheter,  lest  urioe  be  forced  into  or  through  the  wound,  for  want  of 
patency  in  the  instrument.  (6.)  Avoid  escape  or  displacement  of  the 
instrument.  (7.)  If  incisions  are  made  far  back,  introduce  a  curved 
tube  through  the  wound  when  the  catheter  is  withdrawn.  (8.)  Do 
not  neglect  dilatation  during  the  progress  of  recovery. 

(6.)  Impermecible  Stricture. — This  condition  of  stricture  is  very  rare, 
if  it  ever  esists.  As  Syme  justly  observes,  any  stricture,  through 
which  urine  can  escape,  will  admit  an  instrument  to  be  passed  with 
care  and  patience.  Then,  of  course,  the  operation  may  be  performed 
as  for  permeable  stricture.  Otherwise,  a  catheter  of  full  size  having 
been  passed  down  to  the  stricture,  and  held  there  firmly  by  an  assistant, 
perineal  section  is  performed;  the  jDoint  of  the  instrument  being  the 
guide  to,  but  not  through,  the  stricture.  Having  clearly  reached  that 
point,  the  Surgeon  endeavours  to  pass  a  small  grooved  director 
through  or  partly  through  the  stricture  ;  and  on  this  instrument  he 
at  once  divides,  or  successively  pursues,  the  tract  of  the  contracted 
canal.  This  latter  mode  of  performing-  the  operation  has  been  over- 
ruled by  the  more  recent  use  of  filiform  bougies ;  so  that  the  term 
impermeable  or  impassable  stricture  is  almost  equivalent  only  to  the 
Surgeon's  acknowledgment  that  he  cannot  succeed  in  passing  an  in- 
strument. A  filiform  whalebone  guide  having  been  introduced  through 
the  stricture,  the  catheter-staff  is  passed  over  it  (see  Fig.  1044) 
down  to  the  front  of  the  stricture,  and  then  the  iirethral  incision  may 
be  readily  and  safely  followed  up  along  the  black  line,  until  the  catheter 
can  be  slid  on  into  the  bladder.  When  no  director,  however  small, 
can  be  introduced,  the  urethral  canal  must  be  followed  without  any 
such  guide,  by  dissection  alone  cautiously  conducted.  Sometimes, 
the  dilated  portion  of  the  urethra  may  be  punctured,  and  a  director 
passed  up  to  meet  the  point  of  the  knife  coming  doivmvards,  from 
the  end  of  the  catheter-staff,  in  front  of  the  stricture  ;  or  the  knife 
may  be  at  once  carried  forivard,  with  the  director,  from  behind  the 
stricture,  to  the  end  of  that  instrument.  To  reach  the  urethral  dilata- 
tion behind  the  stricture,  without  a  guide,  is  the  initial  difficulty  in 
these  procedures ;  and  this  may  perhaps  be  accomplished  by  follow- 
ing up  the  opening  of  a  perineal  fistula,  when  situated  near  the  middle 
line.  Such  has  been  my  experience  of  the  various  resources  which  1 
have  found  advantageous  under  different  circumstances,  in  the  opera- 
tion of  perineal  section.  In  either  case,  as  soon  as  the  continuity  of 
the  passage  is  restored,  the  catheter  above  is  to  be  carried  on  into 
the  bladder,  and  retained  in  the  usual  manner  for  a  period  of  some 
days. 

To  meet  the  difficulty  of  hitting  the  point  of  the  staff  in  front  of 
the  stricture,  Mr.  Wheelhouse,  of  Leeds,  performs  the  operation  of 
perineal  section  with  a  straight  grooved  staff  or  director,  having  a 
slightly  hooked  extremity,  the  groove  terminating  within  a  quarter  of 
an  inch  of  the  extremity.  This  instrument  is  passed  down  until  the 
end  rests  lightly  against  the  stricture.  A  median  perineal  incision  is 
made,  reaching  the  urethra  only  a  quarter  of  an  inch  above  the  end  of 
the  director,  and  therefore  falling  into  the  groove,  without  exposing 
the  hooked  end,  which  is  then  turned  round  to  the  front,  made  to  hook 
up  the  upper  angle  of  the  wound,  and  held  steadily  in  position  by  an 
VOL.  II.  3   u      . 
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assistant.  Two  other  assistants  retract  the  sides  of  the  wound,  so  as 
to  expose  the  urethra  Avhere  the  anterior  part  or  face  of  the  stricture 
must  be  situated.  Br  searching  with  a  probe,  this  spot  will  now  be 
found  and  opened,  and  the  director  carried  thence  through  the  stricture, 
which  is  then  divided  in  its  whole  extent.  A  catheter  is  introduced 
into  the  bladder,  and  tied  in  for  a  few  days.  (British  Med.  Journ., 
June  24th,  1876.) 

It  is  iniportant  that  the  Surgeon  should  thus  follow  the  operation 
of  perineal  section  with  diffei'ent  instruments,  especially  as  regards  the 
more  dithcult,  although  exceptional,  condition  of  a  so-called  imperme- 
able stricture  ;  in  order  that  if  he  have  not  one  instrument  at  hand, 
he  may  be  able  to  accomplish  the  operation  with  another. 

Results  of  Perineal  Section. — The  .operation  of  external  incision 
without  a  urethral  guide  is  of  course  hazardous  and  uncertain  in  its 
results.  But  perineal  section,  as  performed  on 'a  grooved  staff,  has 
yielded  excellent  results^ — in  a  suitable  condition  of  stricture,  and 
when  the  operation  has  been  properly  performed.  Among  219  cases 
collected  with  scrupulous  care  by  Sir  H^  Thompson,  there  was  a 
mortality  of  between  six  and  seven  per  cent.  Of  this  percentage, 
nearly  two-thirds  died  of  pytemia  ;  the  remainder,  one  or  two  only 
excepted,  from  fever  and  suppression  of  urine.  Such  a  mortality  is 
not  large,  considering  the  extreme  cases  of  strictiire  and  broken  consti- 
tution subjected  to  the  operation.  Neither  hi^morrhage  nor  urinary 
infiltration  ranks  as  a  cause  of  death  from  perineal  section.  But  the 
stricture  almost  always  returns,  unless  catheterism  or  the  passage  of 
bougies  be  practised,  occasionally,  for  some  time  after  recovery  from 
operation. 

The  pathological  conditions  of  stricture  submitted  to  operation  will 
of  course  materially  affect  the  proportionate  result  of  appai-ently 
successful  cases.  Pei-ineal  section  is  appropriate  for  the  condition 
originally  proposed — an  almost  impermeable  stricture,  and  which  is 
otherwise  incurable  by  dilatation, — and  this  is  always  implied,  when 
properly  speaking  of  the  operation  and  its  results  ;  but  1  have  seen 
perineal  section  performed  Avhen,  at  the  time  of  operation,  a  full- 
sized  catheter  had  just  before  been  passed^  easily,  into  the  bladder, — 
and  the  operation  having  been  pei-formed  simply  for  extravasation 
of  urine. 

Complications  of  Stricture. — In  connection  with  urethral  stricture, 
various  complications  maybe  met  with  ;  mostly  occurring  in  the  cour.se 
of  the  disease, — as  the  consequences  of  stricture.  They  comprise — 
retention  of  urine  ;  cystitis  ;  urinary  abscess  ;  rupture  of  the  urethra,  or 
bladder,  with  extravasation  of  urine ;  suppression  of  urine  with  ureemia. 
But,  as  depending  also  on  various  other  causes,  these  complications 
are  noticed  under  their  respective  titles.  False  passage,  and  rigors, 
may  happen  in  connection  with  the  treatment  of  stricture. 

Spasmodic  Strictcre. — This  kind  of  stricture  is  due  to  the  spas- 
modic action  of  the  muscles  surrounding  the  urethra,  and  is  of  a  tem- 
porary character.  It  rarely  occurs  alone,  but  usually  as  a  supervention 
on  organic  stricture,  or  in  connection  with  an  inflamed  state  of  the 
urethral  canal.  Spasmodic  stricture  may  occur  at  any  portion  of  the 
urethra,  by  contraction  of  the  layer  of  involuntary  muscular  fibres 
which  encircle  it  throughout  its  course  ;  or  the  membranous  portion 
of  the  uj'ethra  may  be  constricted  by  spasm  of  the  compressor  urethra 


SPASMODIC    STRICTURE    OF    THE    URETHRA.  1027 

muscle,  acting  as  a  sphincter  on  this  portion  of  the  passage,  and  this 
is  the  usual  seat  of  a  spasmodic  stricture  of  the  urethra. 

The  symptoms'ai'e  those  of  obstruction  to  the  passage  of  the  stream 
of  urine,  but  of  temporary  duration,  although  perhaps  oft-recurring. 
They  thus  differ  from  the  same  symptoms  in  organic  or  permanent 
stricture. 

Local  and  urethral  conditions,  or  remote  and  constitutional  con- 
ditions, may  severally  give  rise  to  spasmodic  stricture.  The  first  class 
comprises,  principally — the  presence  of  organic  stricture ;  of  inflam- 
mation froiTL  suppressed  gonorrhoea!  discharge ;  irritation  of  the 
urethral  mucous  membrane  from  various  states  of  the  urine,  especially 
a  highly  acid  state, — in  various  constitutional  conditions,  as  gout ; 
foreign  matters  ingested  and  expelled  by  the  urine,  as  cantharides, 
turpentine,  condiments,  alcoholic  drinks  ;  and  the  voluntary  retention 
of  urine  for  too  long  a  time.  The  second  class  of  causes  includes, 
chiefly — rectal  irritation  ;  as  from  hemorrhoids,  fissure,  prolapsus, 
fistula,  operations  on  the  rectum,  ascarides,  and  anal  prurigo  ;  derange- 
ments of  the  dig'estive  organs,  and  of  the  cerebro-spinal  system.  The 
social  circumstances  under  which  the  practitioner  will  commonly  meet 
"with  spasmodic  stricture  are  characteristic.  As  affecting  the  more 
afiluent  classes  of  society,  the  indulg'ence  overnight  of  acid  wines, 
punch,  or  stimulating  food  and  condiments,  at  supper-parties  or  con- 
vivial meetings,  may  be  followed  next  morning  by  an  attack  of 
spasmodic  .stricture,  especially  in  persons  of  a  gouty  diathesis.  The 
restraints  of  society  with  regard  to  the  retention  of  urine,  the  outdoor 
amusements  of  hunting,  steeplechasing,  or  other  rough  riding  across 
country,  are  also  circumstances  under  which  spasmodic  stricture  is 
liable  to  occur.  Or  the  picture  may  be  reversed ;  the  combined 
effects  of  cold  and  exhaustion  drive  many  a  homeless  wanderer  to 
seek  relief  at  an  hospital  during  the  early  hours  of  our  winter  morn- 
ings. The  anxiety  and  harass  of  business,  the  pressure  of  over-study, 
or  of  writing  against  time  in  newspaper  offices,  etc.,  not  unfrequently 
subject  the  commercial  and  the  literary  classes  of  society  to  the  penalty 
of  an  attack  of  urethral  spasm. 

Treatment. — The  cause  of  spasm  must  be  sought,  and  if  possible 
removed.  In  an  attack  of  spasmodic  stricture,  remedial  measures 
should  be  directed  to  the  relaxation  of  the  muscular  contraction.  The 
most  effectual  antispasmodics  are  a  warm  bath,  and  a  full  dose  of 
opium, — the  tincture  or  Battley's  sedative.  I  have  used  a  drachm 
or  more  of  the  compound  tincture  of  camphor  wdth  advantage. 
Chloroform,  inhaled,  has  sometirues  afforded  instant  relief.  Supposi- 
tories have  not  had  much  effect.  This  antispasmodic  treatment  is 
most  succes.sful  when  the  stricture  arises  from  exposure  to  cold.  But 
if  the  gouty  diathesis  prevails,  or  the  circumstances  of  origin  point  to 
acidity  of  urine,  then  alkalies  and  other  appropriate  remedies  must  be 
combined.  Catheterism  should  be  avoided  as  long  as  possible,  the 
introduction  of  an  instrument  tending  to  provoke  spasm;  and  when 
resorted  to,  the  catheter  used  should  be  full-sized,  or  at  least  one  of 
the  higher  numbers. 

Ij^flammatort  Stricture. — An  inflamed  or  congested  state  of  the 
urethral  mucous  membrane  may  occasion  a  species  of  temporary 
stricture.  It  is  less  an  independent  condition,  than  engrafted  on  a 
pre-existing  organic  stricture,  or  coincident  with  spasm. 
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The  symptoms  are  somewhat  peculiar.  la  addition  to  obstructed 
micturition,  the  penis  is  turgid  and  erectile,  and  the  urethra  bleeds 
freely  on  the  introduction  of  even  a  moderate-sized  catheter;  there  is 
intense  scalding  in  passing  urine,  and  the  stream  narrows  rapidly 
during  the  act,  ceasing  abruptly  before  the  bladder  is  emptied.  The 
urine  is,  as  it  were,  shot  out  at  short  intervals  from  the  bladder,  itself 
in  an  irritable  state.  Perineal  heat,  fulness,  and  tenderness  are  com- 
plained of,  when  the  inflammation  extends  far  back.  In  all  these 
respects,  inflammatory  stricture  contrasts  with  that  produced  bj'  spasm. 

As  causes  of  this  kind  of  stricture  may  be  mentioned  retrocedent 
gonorrhoea,  or  suppression  of  the  discharge  by  exposure  to  cold  or  wet, 
or  by  an  inconsiderate  recourse  to  injections  during  the  inflammatory 
stage.'  Indulgence  in  alcoholic  liquors  or  a  stimulating  diet  Avill  also 
contribute  to  the  inflammatory  or  congested  state  of  the  urethra. 

Treatment  must  be  conducted  on  ordinary  principles.  This  urethral 
condition  resulting  iistially  from  suppressed  gonorrhoea,  it  will  subside 
on  the  reappearance  of  the  discharge.  Wrapping  the  penis  in  a 
poultice  is  a  simple  remedy  which  I  have  often  found  successful. 

Tu.MOURS  IX  THE  Ueethka. — Growths  within  the  urethra,  formerly 
known  as  "  caruncles  "  or  "  carnosities  "  and  sujDposed  to  be  common, 
are  extremely  rare.  Their  nature,  according  to  Sir  H.  Thompson's 
careful  examination  of  recorded  cases,  seems  to  be  of  three  kinds  : 
vascular  granulations,  situated  generally  near  the  external  meatus,  or 
projecting;  polypoid  formations,  peculiar  to  the  pi'ostatic  part  of  the 
urethra;  masses  of  tubercular  and  cancerous  origin.  Both  the  latter 
forms  of  deposit  are  rarely  primary  in  the  urethra,  but  secondary  to 
disease  of  the  kidney,  bladder,  or  prostate  ;  and  they  seldom  appear 
until  the  primary  disease  is  far  advanced.  Either  sex  is  liable  to  these 
tumours. 

The  endoscope,  an  instrument  for  inspecting  the  urethral  canal  and 
the  interior  of  the  bladder,  may  afford  some  aid  in  detecting  and 
diagnosing  urethral  formations.  Originally  suggested  by  the  late  Mr. 
Avery,  the  instruments  devised  by  Desormeaux,  Criiise  of  Dublin,  and 
Wales  of  Philadelphia,  are  more  or  less  useful ;  Wales's  endoscope 
having  the  advantages  of  simplicity  and  cheajDness. 

The  local  importance  of  any  such  urethral  tumour  is  the  degree  oE 
obstruction  thus  afforded  to  the  free  passage  of  urine,  as  a  cause  of 
retention. 

Treatment. — Urethral  growths  may  be  removed  on  the  same  prin- 
ciples as  similar  tumours  in  other  parts — by  Excision,  Ligature, 
Caustics,  or  the  Actual  Cautery.  Excision  can  generally  be  accom- 
plished by  naeans  of  scissors,  aided  by  dilatation  of  the  urethra.  In 
this  way  I  have  succeeded,  especially  as  regards  the  female  urethra,  in 
removing  vascular  and  erectile  growths,  which,  although  not  of  larger 
size,  were  very  troublesome.  Ligature  is  difiicult,  painful,  and  tedious  ; 
unless  the  growth  be  polypoid,  when  it  may  be  looped  with  silver  wire. 
Caustic  applications,  as  nitric  acid  or  potassa  fusa,  can  scarcely  be 
restricted  in  their  action  to  the  growth  alone  ;  and  the  actual  cautery 
by  means  of  the  galvanic  Avire  will  be  preferable. 

Calculus  ix  the  Urethra. — Urethral  calculus  is  generally  derived 
from  the  kidney  and  bladder,  or  from  a  fragment  of  stone  becoming 
arrested  in  some  part  of  the  canal — after  lithotrity  ;  but  rarely  the 
calculus  forms  within  the  urethra,  by  deposit  in  the  sacculus  or  dila- 
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Fig.  1045. 


tation  behind  a  stricture.  Here  urine  constantly  collecting  may  give 
rise  to  concretion,  or  it  forms  around  a  particle  of  calculous  matter  as 
a  nucleus. 

The  calculus  is  usually  of  the  uric-acid  variety  ;  it  more  than 
occupies  the  calibre  of  the  canal  transversely,  and  assumes  an  elongated 
form  ;  it  may  attain  to  a  very  large  size.  Several  calculi  are  some- 
times present;  small,  smooth,  and  faceted. 

The  symptoms  are  obvious ;  frequent  and  difficult  micturition, 
bordering  on  retention  ;  and  the  stone  may  be  felt  externally  in  the 
perin83um  or  detected  by  introducing  a  sound,  which  at  once  strikes 
against  the  calculus,  or  grates  roughly  over  it  when  imbedded  in  a 
dilated  portion  of  the  urethi'a.  Rectal  exploration  with  the  fing-er  is 
often  serviceable.  Care  must  be  taken,  in  either  case,  to  guard  the 
canal  on  the  vesical  side  with  the  finger,  lest  the  stone  be  pushed  back, 
or  might  slip  back  into  the  bladder.  Pain  in  the  situation  of  the 
calculus  is  sometimes  experienced,  especially  if  the 
stone  be  rough,  and  movable  in  the  act  of  micturi- 
tion ;  but  not  unfrequently  there  is  no  such  symp- 
tom, and  the  calculus  lies  singularly  quiescent  and 
unsuspected. 

Ulceration  and  abscess  are  liable  to  ensue,  result- 
ing in  extravasation  of  urine,  and  urinary  fistula. 

Treatment. — The  calculus  may  perchance  be 
expelled  in  the  passage  of  a  full  stream  of  urine. 
Hence,  the  Surgeon  sometimes  avails  himself  of 
this  natural  mode  of  cure,  by  directing  the  patient 
to  retain  his  water  as  long  as  possible,  and  then  to 
comjDress  the  urethra  with  his  fingers  in  front  of 
the  calculus  when  he  endeavours  to  micturate ;  the 
stream  of  urine,  coming  out  suddenly  with  a  forcible 
gush,  carries  before  it  the  stone.  The  removal  of 
a  urethral  calculus  must,  however,  generally  be 
effected  either  by  extraction  or  by  incision.  When 
situated  in  front  of  the  scrotum,  the  calculus  can 
often  be  extracted  by  passing  down  the  urethra  a 
long,  slender,  urethral  forceps  (Fig.  1045),  aided 
by  moderate  dilatation  ;  or,  failing  thus  to  remove 
the  stone,  it  should  be  pushed  back  into  the  peri- 
neum, and  then  removed  by  incision,  any  incision 
of  the  urethra  in  front  of  the  scrotum  generally 
resulting  in  a  fistulous  opening.  A  stone  lodged 
in  the  navicular  fossa  near  the  meatus,  may  be  eased 
out  with  a  small  scoop  by  dilatation  ;  or  by  a  slight 
incision  of  the  orifice  with  a  probe-pointed  bistoury,  which  I  disajoprove 
of  as  liable  to  induce  stricture. 

When  the  calculus  is  situated  in  the  perineal  portion  of  the  urethra, 
or  has  been  pushed  back  to  that  part,  it  should  be  removed  by  a  clean 
median  incision  on  a  grooved  staff — external  urethrotomy — at  the  same 
time  compressing  the  urethra  firnaly  with  the  finger  behind  the  stone, 
lest  it  accidentally  recede  into  the  bladder.  If  this  happens,  a  long 
pair  of  slender  forceps  can  perhaps  be  introduced  and  the  stone 
extracted.  After  the  perineal  section,  there  is  little  risk  of  urinary 
extravasation,  and  less  of  fistula  or  of  stricture  resultinsr. 
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In  the  'memhranous  or  prostatic  portions  of  the  urethra,  an  impacted 
calculus  may  admit  of  extraction  by  the  n^edian  operation  of  litho- 
tomy. Oi",  the  stone  can  be  p ashed  back  into  the  bladder,  either  by 
means  of  a  laro-e-sized  catheter,  or  by  urethral  injection.  It  may 
then  be  removed  by  lithotrity  or  lateral  lithotomy. 

Foreign  bodies  of  all  sorts  have  been  introduced  into  the  urethra  by 
persons,  to  gratify  some  morbid  curiosity  or  prurient  feeling  ;  and  any 
such  body  having  slipped  out  of  reach,  surgical  assistance  becomes 
necessary.  Thus,  a  hair-pin  has  been  passed  into  the  urethra,  and 
the  ends  expanding*  and  sticking*  in  the  mucous  membrane,  they  can- 
not be  secured  with  forceps.  But  if  the  pin  be  compressed  through 
the  urethra,  with  the  thumb  and  finger,  a  small  thin  tube  may  be  slid 
over  the  ends  of  the  pin,  which  can  then  be  extracted  through,  the  tube. 
In  the  Female^  the  removal  of  a  urethral  calculus,  or  other  impacted 
foreign  body,  can  be  accomplished  by  dilatation  of  the  passage  ;  or 
this  procedure  may  be  necessary  to  reach  a  urethral  growth. 

The  consequences  of  a  foreign  body  in  the  urethra  may  be  the  speedy 
supervention  of  inflammatory  swelling,  with  retention  of  urine  ;  or, 
calculous  encrustation  takes  place ;  often,  how^ever,  the  substance 
passing  back  into  the  bladder,  it  there  forms  the  nucleus  for  stone. 
Treatment  for  the  removal  of  any  foreign  body  must  be  conducted  as 
for  urethral  calculus. 

Retention  of  .Ukine. — This  term  is  understood  to  signify  an  in- 
ability, arising  from  various  causes,  to  pass  any  urine,  or  only  a  very 
small  quantity.  It  thus  differs  from  the  partial  retention  of  urine  in 
engorgement  of  the  bladder  with  occasional  overflow,  and  which  is 
dependent  on  enlargement  of  the  prostate.  Moreover,  the  one  is  a 
recent  or  acute  condition,  the  other  an  habitual  or  chronic  condition. 

The  symptoms  are  not  only  an  absence  of  micturition,  or  the  escape 
of  urine  by  drops  after  much  straining  and  painful  effort ;  but  also,  as 
the  bladder  becomes  distended  and  rises  above  the  pubes,  there  is 
dulness  on  percussion  over  that  region,  extending  upwards  at  length 
perhaps  to  the  umbilicus.  Pressure  provokes  a  desire  for  micturition, 
unless  the  bladder  has  become  insensitive.  In  the  rectum,  the  base 
of  the  bladder  can  be  felt  with  the  finger  to  be  distended,  and  supra- 
pubic palpation  produces  fluctuation.  Some  dribbling  of  urine  from 
the  urethra  at  length  betokens  extreme  distension,  but  without  affording 
any  real  relief.  This  condition  is  accompanied  with  much  distress  and 
constitutional  disturbance. 

Various  causes  may  give  rise  to  retention  of  urine,  but  they  are  all 
reducible  to  two  classes  :  (a)  that  of  defective  expulsive  poiuer, — from 
atony  of  the  bladder,  or  in  paralysis  involving  the  abdominal  muscles 
and  bladder,  and  from  hysteria,  shock,  coma,  concussion,  or  other 
cerebral  conditions,  typhus  and  other  fevers  ;  (6)  that  of  ohstructioji  to 
the  passage  of  urine,  as  dependent  on  prostatic  enlargement  from  any 
cause, — inflammation,  chronic  hypertrophy,  or  tumour  of  a  sufficient 
size  to  block  up  the  vesical  orifice  of  the  urethra  ;  perineal  abscess, 
occasionally;  stricture  of  the  urethra,  organic,  spasmodic,  or  inflamma- 
tory ;  lirethral  tumours,  calculi,  or  other  foreign  bodies  in  the  urethra, 
occasionally.  Other  more  rare  causes  of  retention  may  be  noticed  ; 
obstruction  from  within  the  bladder, — by  a  stone,  a  tumour,  coagulated 
blood,  thick  mucus,  or  a  false  membrane  ;  in  the  urethra, — by  peri- 
urethral deposit  or  tumour,  or  by  phimosis.     Pelvic  tumoui's,  e.g.  a 
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cyst  between  tlie  bladder  and  the  rectum,  or  a  growth  from  the  pelvic 
bone,  maj  also  be  mentioned ;  pregnancy,  uterine  tumours,  flexions 
and  versions  of  the  uterus,  are  occasional  soiirces  of  obstruction  ;  and 
impaction  of  the  rectum  with,  fseces  or  a  foreign  body  is  sometimes 
met  with. 

Unrelieved  retention  of  urine  leads  generally  to  rupture  of  the 
urethra,  and  especially  when  the  source  of  obstruction  is  in  the  urethra, 
the  canal  yielding  behind  that  point,  and  this  event  being  followed  by 
extravasation  of  urine ;  rarely,  ruptu,re  of  the  Madder  occurs  in  conse- 
quence of  retention. 

Treatment. — Retention  of  urine  must  of  course  be  regarded  with, 
reference  to  the  removal  of  its  cause  ;  but  the  bladder  admits  of  being 
entered,  and  the  accumulated  urine  drawn  off,  in  five  different  ways  : — 
(1)  by  catheterism  ;  (2)  incision  of  the  urethra  through,  or  behind, 
the  obstruction,  usually  in  the  perinteum  •,  (3)  puncture  of  the  bladder 
through  the  rectum,  (4)  above  the  pubes,  or  (5)  through  the  symphysis 
pubis. 

Catheterism. — This  mode  of  gaining  admission  to  the  bladder  will 
usually  succeed,  in  conjunction  with  the  treatment  for  any  temporary 
spasmodic  or  inflammatory  obstruction,  which  may  have  become  en- 
grafted on  an  organic  stricture,  from  some  excess  or  from  exposure 
to  wet  or  cold — the  circumstances  under  which  retention  generally 
arises.  Accordingly,  a  small-sized  catheter  is  selected,  about  ISTo.  4 
or  smaller,  silver  or  gum-elastic  ;  and  the  instrument  introduced  with 
due  attention  to  gentleness,  caution,  and  patience.  The  stricture 
may  often  yield  more  readily  than  might  have  been  anticipated,  when 
retention  is  present,  owing  to  the  dilatation  efliected  by  the  pressure  of 
urine  above  ;  or  on  withdrawing  the  instrument  from  just  the  entrance 
of  the  stricture,  the  urine  will  often  follow  in  a  full  stream.  Having 
passed  the  usual  seat  of  stricture— at  about  the  bulbous  portion  of  the 
urethra,  the  instrument  may  be  arrested,  owing  to  the  acute  angle  of 
the  urethra,  behind  the  triangu.lar  ligament,  as  the  distended  bladder 
rises  out  of  the  pelvis.  A  catheter  of  sharper  curve  must  be  used.  If 
the  Surgeon  fails  in  thus  affording  relief  by  catheterism,  he  should 
have  resource  to  relaxatives  or  local  blood-letting,  as  the  case  may  be.. 
Withi  spasmodic  stricture,  the  patient  should  be  placed  in  a  warm  bath, 
and  opium  given  by  the  mouth,  or  in  the  form  of  enema  or  suppository, 
or  chloroform  administered  ;  the  latter  agent  being  of  great  value  in 
overcoming  both  voluntary  and  involuntary  muscular  resistance.  With 
an  inflammatory  or  congestive  state  of  the  urethral  passage,  as  evinced 
by  a  turgid  penis  and  tender  perinseum,  local  blood-letting  from  the 
latter  region  by  cupping,  or  a  dozen  leech.es,  will  often  effectually  sub- 
due this  occasion  of  resistance.  After  either  kind  of  auxiliary  treat- 
ment, the  introduction  of  a  catheter  can  generally  be  accomplished. 
Recourse  to  auxiliary  measures  may  be  deemed  advisable  hefore 
attempting  to  pass  an  instrument,  and  certainly  this  would  be  better 
than  any  risk  of  injuring  the  urethra  by  rough  manipulation. 

Forcible  catheterism,  or  forcing  the  stricture,  as  it  is  termed,  will 
rarely  be  justifiable,  and  never  in  the  sense  of  thrusting  a  catheter 
anyhow  into  the  bladder.  The  forcible  dilatation  or  rupture  of  an  old 
indurated  stricture,  as  by  Holt's  operation,  offers  an  occasional  resource 
for  the  relief  of  retention. 

External  Urethrotomy. — Incision  of  the  Urethra  through,  or  lehind,  the 


1032 


SPECIAL   PATHOLOGY    AND    SURGERY. 


Stricture. — The  first-named  point  of  incision — throagh  the  stricture — 
is,  in  fact,  perineal  section ;  and  the  second — behind — may  be  performed 
in  a  precise!}"  similar  manner.  The  one  has  the  advantage  of  relieving 
the  stricture  as  well  as  the  retention  ;  the  other  leaves  the  stricture  un- 
touched, and  it  is  performed  without  a  guide  in  the  urethra,  by  carefully 
deepened  incisions  so  as  to  hit  the  passage  ;  the  finger  having  been 
introduced  into  the  rectum  to  indicate  the  point  in  front  of  the  prostate 
■ — the  membranoiis  nrethra.  This  procedure  was  recommended  by 
Guthine  and  Liston,  and  is  preferred  by  Mr.  Spence,  though  it  has  now 
generally  given  place  to  puncture  of  the  bladder  per  rectum.  Both 
these  urethral  modes  of  entering  the  bladder  have  the  advantage  of  not 
directly  opening  the  bladder;  and,  in  relieving  retention,  they  also 
release  any  extravasated  urine  or  matter  which  may  have  formed  in 
the  perina?um. 

Functure  of  the  Bladder  through  the  B.ectum. — Having  emptied  the 
bowel  by  an  enema,  the  patient  is  brought  to  the  edge  of  the  bed,  and 
his  legs  held  apart  as  for  lithotomy.  The  Surgeon  then  introduces 
the  left  forefinger,  oiled,  into  the  rectum,  and  feels  for  the  posterior 
margin  of  the  prostate  ;  just  beyond  which  point,  bulging  fluctuation 
should  be  perceptible,  especially  on  tapping'  the   hypogastric  region 

with    the    other    hand. 
^'G.  1046.  The  long  curved  trocar 

and  cannula  is  then 
passed  along  the  con- 
cavity of  the  finger,  as 
a  guide,  to  the  same 
point  in  the  middle  line, 
and  pushed  upwards 
into  the  bladder,  trans- 
fixing' the  rectum  and 
base  of  the  bladder  in 
the  trigone  of  the  latter 
organ,  where  it  is  un- 
covered by  peritoneum 
(Fig.  1046).  This  space 
is  free  from  adjoining 
parts  ;  the  prostate  in  front,  the  reflexion  of  the  peritoneum  be- 
hind, and  the  vesiculte  seminales  on  either  side.  The  trocar  is 
now  withdrawn,  the  bladder  emptied,  and  the  cannula  retained  by 
means  of  a  waist-bandage  and  tapes.  In  performing  this  simple 
operation,  two  additional  practical  points  are  worthy  of  notice  :  in 
passing  the  instrument  along  the  finger,  let  the  point  of  the  trocar  be 
withdrawn  into  the  cannula,  to  avoid  wounding  the  bowel ;  and  leave 
the  cannula  in,  but  only  just  within  the  bladder,  to  prevent  any  irrita- 
tion of  the  mucous  membrane  by  the  edged  end  of  this  tube.  It  is 
allowed  to  remain  for  a  few  days,  until  urine  flows  by  the  natural 
channel,  or  until  stricture  of  the  urethra  or  other  obstruction  has  been 
overcome. 

The  value  of  puncture  by  the  rectum  has  been  variously  estimated. 
Mr.  Cock,  who  has  performed  this  operation  in  a  large  number  of 
cases,  is  led  to  very  favourable  conclusions  respecting  it :  that  it  is 
more  eas}'  of  performance,  and  less  dangerous  in  its  results,  than  any 
mode  of  entering  the  bladder  for  the  relief  of  retention.     The  objections 
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Fig.  1047.* 


Fig.  1048.t 


made  to  the  operation  are  not  so  much,  the  liability  of  perforating  the 
peritoneum  or  seminal  vesicles,  both  of  which  parts  may,  with  care  in 
performing  the  operation,  be  avoided  ;  but  the  liability  to  urinary  in- 
filtration, pelvic  inflammation  and  abscess  between  the  rectum  and 
bladder,  and  a  persistent  fistulous  opening.  In  one  singular  case  tbat 
Erichsen  relates,  rectal  flatus  became  difi^used  through  the  cellular 
tissue  of  the  pelvis  and  down  the  thighs  and  nates  ;  an  emphysematous 
condition  from  which  the  patient  died. 

Puncture  through  the  rectum  should  be  resorted  to  only  when, 
with  retention  from 
stricture,  there  is  no 
sign  of  abscess  or 
extravasation  in  the 
perineeum ;  the  ure- 
thra is  apparently 
not  dilated  behind 
the  stricture,  nor 
the  prostate  much 
enlarged  (Figs- 

1047,^  1048)  ;  and 
a  catheter  cannot 
be  passed,  under 
chloroform,  with 
care  and  patience. 
As  a  rare  complica- 
tion, an  abscess  may 
have  formed  be- 
tween the  bladder  and  the  rectum  ;  or  a  cyst 
in  this  situation  has  been  known  to  cause 
symptoms  of  retention,  unrelieved  by  puncture  per  rectnm,  the  trocar 
having  entered  only  the  cavity  of  the  cyst  (Fig.  1049).  These  circum- 
stances will  considerably  restrict  the 
cases  for  having  recourse  to  this 
operation.  Surgeons  of  such  large 
experience  in  urinary  diseases  as 
Desault  and  Listen  have  each  per- 
formed rectal  puncture  only  once  in 
years  of  practice  ;  and  I  believe  this 
procedure  to  be  quite  unnecessary 
in  ninety-nine  cases  of  retention  out 
of  a  hundred. 

Puncture  of  the  Bladder  above  the 
Puhes  is  easily  performed.  A  verti- 
cal incision  in  the  middle  line,  just 
above  the  symphysis  pubis,  is  made 


Fig.  1049. 


*  Eoy.  Coll.  Surg.  Mus.,  2044a.     Puncture  of  bladder  per  rectum. 

t  Ibid.,  2045a.  Greatly  enlarged  prostate,  with,  puncture  per  rectum;  the 
trocar  had  penetrated  in  front  of  the  enlarged  gland,  and  thus  the  bladder  was 
not  entered,  but  the  prostatic  urethra.     (E.  Cock.) 

I  London  Hosp.  Mus.,  A.  e.  75.  A  large  cyst  situated  between  the  bladder  and 
rectum, in  a  boy  aged  two  years.  The  cyst  was  as  large  as  an  adult  fist;  its  inner 
surface  bore  several  large,  soft,  nodular  projections,  and  the  cavity  contained  a 
bloody  fluid.      The  whole  seems  to  have  been  a  cancer-cyst,  of  the  medullary 
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and  carried  down  through  the  h'nea  alba,  so  as  just  to  admit  the 
tip  of  the  finger  to  reach  the  distended  bladder — below  the  peritoneal 
fold,  which  will  have  receded  owing  to  the  state  of  distension.  An 
assistant  steadies  this  organ  by  even  pressure  with  his  hands  against 
the  abdominal  wall  on  either  side ;  and  a  long  curved  trocar  is  entered 

downwards  into  the  bladder  (Fig.  1050), 
Fig.  1050.*  the  nrine  drawn   ofE,  and  the  cannula 

allowed  to  remain  for  a  few  days,  as 
may  be  necessary.  It  is  secured  by 
tapes  and  a  waist-bandage. 

This  operation  was  habitually  prac- 
tised by  Maisonneuve,  and  strongly  ad- 
vocated by  ]\Ir.  Paget,  of  Leicester,  and 
is  still  in  favour  with  some  Surgeons 
of  eminence.  It  has  been  repeated  often 
in  the  same  case, — as  many  as  six  times 
in  eight  days,  without  any  adverse 
symptoms.  kSupra-pubic  puncture  is 
not,  however,  generally  adopted.  The  objections  are — some  risk  of 
urinary  infiltration,  or  of  a  fistulous  opening  remaining.  But  there 
may  be  no  alternative  between  supra-pubic  puncture  and  perineal  sec- 
tion,— when,  with  impassable  stricture,  the  prostate  is  considerably 
enlarged.  Rectal  puncture  may  then  be  absolutely  impracticable, 
from  the  impossibility  of  reaching  with  the  finger  behind  the  enlarged 
prostate. 

Aspiration  above  the  pubes  is  the  safest  method  of  evacuating  the 
bladder ;  and  is  practicable  whatever  may  be  the  cause  of  retention. 
This  procedure  may  also  be  repeated  as  often  as  occasion  requires, 
without  any  evil  effects.  In  one  case,  twenty-three  punctures  were 
made  within  eight  days  ;  in  another,  eleven  punctures  were  made 
within  a  small  area — the  size  of  a  ten-cent  silver  piece ;  and,  in  neither 
case,  the  slightest  untoward  symptoms  ensued.  As  being  far  the 
easiest  method  of  entering  the  bladder  for  the  relief  of  retention,  I 
have  practised  aspiration  under  all  circumstances, — pending  other 
measures.  A  boy,  with  ruptured  urethra,  was  thus  relieved  imme- 
diately ;  and  from  an  old  man,  with  enlarged  prostate,  I  drew  off  a 

character ;  and  the  nodular  substance  showed  under  the  microscope  nucleated  cells 
of  in-egular  forms.  The  patient  had  symptoms  of  retention  of  urine  ;  and  on  rectal 
examination  with  the  finger,  a  fluid  turaom-,  like  the  bladder,  was  found  occupying 
the  bottom  of  the  sacrum,  and  pushing  the  bladder  upwards.  The  cyst  was 
punctured,  but  only  blood  was  withdrawn ;  and  then  the  urine  was  drawn  off  from 
the  bladder  by  a  catheter. 

*  Eoy.  Coll.  Surg.  Mus.,  2043.  Snpra-pnbic  puncture  of  the  bladder,  for  reten- 
tion of  urine,  four  years  before  death.  The  track  of  the  passage  from  the  linea  alba 
to  the  anterior  wall  of  the  bladder  is  partly  laid  open.  Great  enlargement  of  the 
prostate,  the  middle  lobe  projecting  over  the  vesical  orifice  of  the  urethra.  The 
patient,  seventy  years  old,  had  symptoms  of  enlarged  prostate  for  sixteen  months 
before  the  operation  ;  a  cannula  was  retained  in  the  bladder  for  nearly  sis  months, 
and  thus  he  resumed  his  business.  Then  a  catheter  was  passed  through  the  urethra 
into  the  bladder,  with  some  difiiculty  in  overcoming  the  enlarged  prostate,  and  the 
cannula  was  withdra-n-n.  Owing  to  atony  of  the  bladder,  the  catheter  had  to  be 
introduced  twice  daily.  Symptoms  of  stone  in  the  bladder  set  in,  with  renal  pain  ; 
the  supra-ptibic  aperture  reopened  and  discharged  purulent  urine,  and  death  ensued 
from  exhaustion.  One  large  stone  and  several  small  ones  were  found  in  the  bladder ; 
and  the  ureters  and  pelves  of  the  kidneys  were  full  of  pus.     (Langstaff.) 
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quart  of  urine.  The  operation — scarcelj  worthy  of  the  name — is 
readily  performed,  by  entering  the  needle  of  the  aspirator  in  the 
middle  line,  just  above  the  pubes,  and  with  a  sharp  thrust  through, 
the  abdominal  wall  into  the  bladder.  As  the  urine  runs  off  into  the 
exhausted  receiver,  and  the  bladder  collapses  on  the  needle,  its  point 
may  wound  the  mucous  membrane.  Hence,  it  is  preferable  to  use  the 
fine  trocar  and  cannula,  in  connection  with  the  aspirator. 

The  method  of  supra-pubic  puncture  by  aspiration  allows  time  for 
renewed  attempts  to  enter  the  bladder  per  urethram  ;  rectal  puncture, 
therefore,  is,  in  my  judgment,  even  a  less  justifiable  resource  tban 
formerly.  Thus,  it  often  happens  that,  soon  after  the  relief  of  reten- 
tion by  aspiration,  the  attack  arising  from  temporary  prostatic  con- 
gestion subsides,  reducing  the  enlargement,  so  that  a  prostatic  catheter 
— metallic  or  flexible — can  then  be  passed  into  the  bladder. 

Puncture  of  the  Bladder-  through  the  Symphysis  Pubis. — An  ordinary 
hydrocele  trocar  of  medium  size  is  introduced,  with  or  without  a  small 
preliminary  incision,  about  th.e  centre  of  the  sympliysis  fi'om  aboTe 
downwards,  and  in  a  direction  at  about  right  angles  to  the  vertical 
axis  of  the  body.  It  is  thrust  onwards,  somewhat  obliqiiely  down- 
wards and  backwards  towards  the  sacrum,  this  direction  being  varied 
according  to  circumstances  ;  a  flexible  catheter  is  then  passed  through 
the  cannula  and  retained  by  a  tape.  Dr.  J.  M.  Brander,  of  Jersey, 
in  1825,  first  proijosed  this  operation ;  and  several  successful  cases 
have  since  occurred  in  his  practice,  and  in  the  hands  of  other 
Surgeons.  But  no  advantage  is  gained  by  entering  the  bladder 
through  the  pubic  symphysis,  the  bladder  being  equally  fi'ee  of 
peritoneum  just  above  the  pubes,  especially  as  the  organ  rises  in  the 
abdomen  from  increasing  retention  of  urine. 

Permanent  Relief  of  Retention.- — In  treating  the  causes  of  retention, 
as  arising'  from  obstruction  to  the  passage  of  urine,  ifc  not  unf requently 
happens  that,  eventually,  the  causative  condition — be  it  stricture  or 
prostatic  hypertrophy — so  gains  ground,  that  the  bladder  is  never  com- 
pletely emptied  of  its  contents, — there  is  always  partial  retention ; 
recourse  to  catheterism  becomes  necessary  with  increasing  frequency  ; 
the  introduction  of  an  instrument  into  the  bladder  becomes  more  and 
more  difficult ;  the  bladder,  provoked  by  the  constant  presence  of  some 
urine,  falls  into  a  state  of  chronic  cystitis,  demanding  the  yet  more 
constant  relief  of  retention  ;  and  ultimately  the  patient  is  worn  out  by 
suffering.     What  is  to  be  done  ? 

Under  these  circumstances,  in  the  course  of  urethral  stricture,  one 
operative  procedure  after  another  may  have  been  tried,  in  vain ; 
"  splitting  "  of  the  stricture  having  failed  in  its  result,  "  urethrotomy" 
— internal,  or  external — as  perineal  section,  has  been  followed  by  the 
same  issue ;  the  stricture  has  recuri-ed,  it  is  still,  or  has  become,  all 
but  impermeable  ;  and  thus  the  relief  of  retention  and  its  consequences 
have  been  only  temporary.    The  patient  must  die,  at  no  distant  period. 

Can  any  operation  be  devised  with  a  view  to  the  permanent  relief 
of  the  bladder  ? 

In  a  case  of  old-standing  stricture  under  my  care — which  had  been 
subjected  to  every  known  method  of  operation,  and  had  finally  resisted 
them  all,  in  the  hands  of  very  competent  Surgeons — there  remained 
one  small  fistulous  opening  in  the  perinteum  ;  and  I  noticed  that  this 
established  outlet  for  the  urine  afforded  great  relief  to  the  patient, 
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compared  with  the  usual  state  of  such  patients,  avIio  laboui-ed  under 
the  same  amount  of  stricture,  and  had  borne  the  trial  for  the  same 
lengthened  period.  Whenever,  from  any  circumstance,  the  fistulous 
channel  in  the  perinaeum  became  narrower,  so  as  to  interfere  with  the 
constant  discharge  of  urine,  I  noticed  that  this  man's  general  health 
relapsed ;  but  that,  after  passing  a  probe  to  clear  the  way  for  constant 
drainage,  he  speedily  regained  his  former  sleep  and  comfort.  Acting 
on  the  clinical  snggesfciou  thus  given  in  this  case,  I  detei'mined  to  per- 
form perineal  section  once  more,  just  to  gain  the  chance  of  overcoming 
the  great  tendency  to  recontraction  of  the  stricture,  by  vigilant  dila- 
tation ;  or,  that  failing,  to  see  the  effect  of  maintaining  the  perineal 
channel  from  the  bladder,  which  I  should  then  have  at  command. 
The  operation  had  to  be  accomplished  by  following  iip  the  fistulous 
passage  which  led  to  the  membranous  urethra  behind  the  seat  of 
obstruction — for  no  kind  of  instrument  could  be  got  through  the 
stricture,  which  was  gradually  divided  from  behind  forwards.  After 
operation,  the  stricture  slowly  returned,  but  the  perineal  channel 
remained  more  patent  than  evei' ;  and  I  was  agreeably  confirmed  in  my 
belief  as  to  the  previous  efiicacy  of  the  natural  outlet  for  the  urine,  by 
observing  the  advantage  which  a  larger  and  better  placed  aperture 
afforded  for  the  permanent  relief  of  retention. 

Puncture  per  rectani  would  be  obviously  out  of  the  question,  as  a 
method  of  establishing  a  permanent  opening  into  the  bladder;  seeing 
that  a  fistulous  passage  in  that  situation  would  become  a  fsecal  com- 
munication. 

Supra-intbic  puncture  has  led  to  the  same  gratifying  result,  as  that 
obtained  by  a  perineal  outlet,  in  my  case.  Mr.  Paget,  of  Leicester, 
gained  some  such  experience,  in  relation  to  the  curative  treatment  of 
retention,  from  the  final  results  of  puncturing  the  bladder  above  the 
pubes,  in  old-standing  cases  of  stricture ;  the  operation  not  having 
been  performed  for  the  purpose  of  establishing  a  permanent  opening, 
the  tube  used  at  first  subsequently  became,  for  years,  the  channel  by 
which  all  urine  passed. 

In  advanced  prostatic  hypertrophy,  the  increasing  suffering  from 
almost  complete  retention,  and  the  incessant  passing  of  a  catheter,  at 
last  culminates  in  the  crisis  of  demanding,  if  possible,  some  permanent 
means  of  relief.  Here  again,  rectal  puncture  cannot  be  entertained, 
even  if  such  a  procedur^e  were  practicable,  in  the  case  of  a  very  large, 
massive  prostate ;  and  a  perineal  outlet  for  the  urine  would  be  equally 
impracticable.  In  such  extreme  cases  of  prostatic  retention.  Sir  H. 
Thompson  was  induced  to  adopt  supra-pubic  puncture  of  the  bladder, 
thus  to  establish  a  permanent  opening  in  that  situation  ;  he  having 
witnessed  the  comfortable  condition  of  the  patients  who  had  been  thus 
relieved  by  the  incidental  result  of  this  procedure  in  Mr.  Paget's  cases 
of  stricture.  The  operation  is  simple,  and  safe  ;  but  it  must  be  remem- 
bered that  the  bladder  is  never  distended,  as  probably  in  cases  of  reten- 
tion from  stricture  ;  and  therefore  the  organ  does  not  rise  up  above  the 
pubes  to  meet,  as  it  were,  the  operator.  Accordingly,  a  large,  hollow 
sound,  having  a  strongly  marked  curve,  and  which  contains  a  bulbous- 
ended  stylet,  is  introduced  through  the  urethra,  up  the  bladder,  until 
the  end  can  be  felt  just  behind  the  symphysis  pubis.  This  instrument 
is  then  held  by  an  assistant,  who  must  retain  it  in  position,  as  the 
point  to  be  reached  by  supra-pubic  incision.     The  incision  is  made  in 
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tlie  middle  line,  at  the  upper  margin  of  the  symphysis,  for  tlie  bladder 
is  scarcely  free  of  peritoneum ;  and  the  integument  being  divided  to 
the  extent  of  not  more  than  three-quarters  of  an  inch  in  length,  just 
sufficient  to  admit  the  forefinger  tightly,  the  linea  alba  is  felt,  and 
divided  to  the  same  extent ;  then,  oa  passing  the  finger  down  closely 
behind  the  symphysis,  the  end  of  the  sound  is  felt  projecting  in  the 
bladder,  and  a  small  opening'  made  just  to  expose  its  point.  The 
operator  now  taking  the  handle  of  the  sound  makes  the  end  protrude 
in  the  wound,  the  bulbous  stylet  is  withdrawn,  and  a  tube  passed  into 
the  end  of  the  hollow  sound,  and  through  its  whole  length.  On  with- 
drawing this  instrument,  by  the  urethra,  the  tube  follows  into  the 
bladder,  and  is  left  there.  In  five  cases,  this  operation  has  yielded 
more  or  less  satisfactory  results ;  viewing"  it  as  a  last  resource,  to 
mitigate  the  suiferings  of  patients  whose  fate  was  already  sealed. 

In  the  Female,  retention  of  urine  may  arise  from  certain  special 
causes  of  mechanical  obstruction  : — as  from  the  accumulation  of  men- 
strual fluid  owing  to  imperforate  hymen  ;  during  pregnancy  or  partu- 
rition, from  compression  of  the  gravid  uterus  or  the  head  of  the  child 
iipon  the  iirethral  canal ;  and  uterine  tumours  or  displacements  of  the 
uterus  may  act  in  like  manner.  Hysterical  retention,  of  functional 
and  paroxysmal  character,  is  perhaps  peculiar  to  the  female  sex. 

Treatonent  consists  in  the  removal  of  any  cause  of  retention.  Thus, 
in  hysteria,  remedial  measures  must  be  directed  to  the  constitutional 
condition ;  and  when  retention  results  from  some  obstruction  to  the 
passage  of  urine,  the  particular  cause  must  be  discovered,  and  over- 
come if  possible.  The  introduction  of  a  catheter  may  be  necessary  to 
aiford  relief,  a  procedure  with  which,  in  regard  to  the  retention  of 
urine  in  a  female  patient,  the  young  Surgeon  should  be  familiar,  that 
he  may  perform  it  expertly  and  with  delicacy. 

The  female  catheter  is  a  silver  tube,  about  five  inches  in  length, 
somewhat  flattened,  and  slightly  curved  upwards  towards  the  vesical 
end.  It  is  provided  with  half  a  dozen  lateral  holes,  on  either  side  of 
this  end  ;  and  the  outer  extremity  is  fitted  with  a  silver  plug,  which 
can  be  withdrawn  so  far  as  to  allow  of  urine  transmitted  through  the 
tube,  to  escape  from  a  branched  outlet  just  beloAv.  This  instriiment 
is  also  made  as  a  double  tube,  down  to  the  lateral  apertures  ;  the 
inner  portion  sliding  easily  within  the  outer  tube,  so  as  to  admit 
of  elongating  the  catheter  to  the  extent  of  two  inches,  if  necessary. 
The  plug  is  finished  oif  with  a  ring,  to  retain  the  instrument  in  the 
bladder  by  means  of  a  tape.  When  the  urethra  is  longer  than  usual, 
and  altered  in  direction,  as  during  pregnancy,  a  gum-elastic  catheter 
will  be  better  adapted  for  use  than  the  metallic  instrument. 

In  passing  the  catheter,  it  is  quite  unnecessary  to  uncover  the 
patient;  unless  in  an  exceptional  case,  where,  owing  to  some  diseased 
condition  about  the  n.rethra,  its  external  orifice  cannot  be  found.  The 
patient  lying  recumbent,  with  her  legs  a  little  apart,  and  a  pillow 
under  the  buttocks,  if  requisite  to  raise  the  pelvis  of  a  stout  person, 
this  arrangement  offers  every  facility  for  passing  the  instrument, 
under  the  clothes.  On  introducing  the  forefinger  of  the  left  hand 
into  the  opening  of  the  vagina,  just  above  its  upper  margin  lies  the 
orifice  of  the  urethra — and  which  can  be  felt  as  a  small  round  opening, 
set  in  an  elevation,  this  being  sometimes  swollen  and  enlarged,  under 
the  circumstances   of  urinary  retention.     Keeping  the  left   hand  in 
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Fig.  1051.* 


position,  the  catheter  is  slid,  -with  the  right  hand,  upon  the  pahnar 
surface  of  the  left  forefinger,  and  is  thus  guided  into  the  urethral 
orifice.  Another  method  is,  to  take  the  clitoris  as  an  indication  of 
the  urethral  meatus,  lying  below.  Placing  the  forefinger  on  that 
spot,  within  the  commissure  of  the  nymphge,  or  inner  labia  of  the 
vulva,  the  catheter  is  passed  downwards,  and  Avith  an  inclination 
backwards,  it  will  almost  immediately  enter  the  meatus. 

Extravasation  of  Urixe. — This  may  result  from  unrelieved  reten- 
tion of  urine,  in  stricture  ;  and  generally  the  urethra  is  ruptured 
behind  the  seat  of  obstruction,  the  bladder  veiy  rarely.  But  the 
urethra  is  also  liable  to  be  ruptured  by  the  obstruction  arising  from 
an  impacted  calculus  ;  or  by  a  false  passage,  from  unskilful  cathe- 
terism  ;  by  a  fall  across  a  beam,  or  kick  on  the  perinteum ;  or  by 
fracture  of  the  pelvis,  implicating  the  urethra.  In  either  way,  ex- 
travasation of  ui'ine  takes  place. 

Rupture  of  the  Urethra  occurring  behind  the  seat  of  stricture,  the 
point  of  rupture  is  almost  invariably  the  membranous  portion  of  the 

urethra  and  just  in  front  of  the  tri- 
angular ligament.  Here,  the  urethra 
is  naturally  weak,  and  has  become 
dilated  in  the  form  of  a  sacculus  or 
pouch,  by  the  constant  distending 
pressure  of  the  urine,  resisted  by  the 
strictured  passage  in  front  (Fig. 
1051).  Under  this  pressure,  the  weak 
and  dilated  urethra  tends  to  yield, 
and  may  give  way  in  a  straining 
effort  of  micturition;  but  the  im- 
mediate cause  of  extravasation  is 
more  often  ulceration  of  the  mucous 
membrane,  either  fi'om  urinary  irrita- 
tion, or  as  the  result  of  an  abscess 
forming  close  to  this  part  of  the 
urethra,  externally,  and  which  induces 
ulceration  into  the  canal.  The  urine  escaping  from  the  urethra,  or 
becoming  extra vasated  into  the  adjoining  cellular  tissue,  gradually 
infiltrates  this  texture  beneath  the  deep  layer  of  the  superficial  fascia 
in  theperiniBum  ;  and  the  fluid  following  the  boundaries  of  this  fascia, 
it  forms  a  bag.  limited  by  the  base  of  the  triangular  ligament  below, 
and  the  rami  of  the  pubes  laterally  ;  thence  continuing  upwards,  tbe 
scrotum  and  penis  become  infiltrated,  then  the  lower  part  of  the 
abdomen,  and  outwards  to  the  line  of  Poupart's  ligament  on  either 
side  ;  but  there  is  no  extension  downwards  on  the  thighs. 

The  symptoms  of  extravasation  are  remarkable  : — the  characteris- 
tically  bounded    swelling,   and    its    increasing  size   and  extent ;    the 


*  St.  Thomas's  Hosp.  Mus.,  DD.  32.  Stricture  of  the  spongy  portion  of  the 
urethra,  in  the  form  of  two  tight  annular  contractions,  and  old  puckered  cicatrices 
and  membranous  bands,  transverse  and  longitudinal,  in  the  membranous  and  pro- 
static portion  of  the  canal ;  with  dilatation  of  the  urethra  behind  the  annular  stric- 
tures, great  thickening  of  the  bladder  from  hypertrophy  of  the  muscular  coat,  and 
rugous  state  of  the  mucous  membrane.  A  piece  of  Tvhalebone,  introduced  through 
a  perineal  incision,  indicates  the  course  of  a  false  passage  along  the  side  of  the 
prostate  gland,  and  which  penetrates  the  cavity  of  the  bladder. 
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Fig.  1052. 


scrotum  and  penis  especially  becoming  enormously  disfcended, — the 
one  perhaps  to  the  size  of  a  large  cocoa-nut,  the  other  to  that  of  a 
Bologna  sausage  ;  a  sensation  of  sudden  relief  of  the  distended  bladder 
is  immediately  followed  by  an  acu.te  burning  sensation  in  the  perinEeum  ; 
gangrenous  inflammation  of  the  cellular  texture  soon  supervenes,  the 
skin  assumes  a  dusk3^-red  hue,  purplish  or  black  gangrenous  spots 
appear,  and  frequently  one  such  patch  is  seen  on 
the  dorsum  of  the  penis.  Ultimately,  sloughing 
of  the  skin  and  cellular  texture  of  the  scrotum 
exposes  the  testicles,  bare  and  pendulous.  Some- 
times the  urethra  bursts  just  in  front  of  the  bulb  ; 
when,  in  addition  to  the  swelling  of  ordinary 
extravasation,  the  urine  infiltrates  also  the  corpus 
spongiosum  of  the  penis,  which  is  soon  followed 
by  gangrene  of  the  glans,  in  the  form  of  black 
spots  or  having  a  g'enerally  black  appearance  ; 
thus  indicating  this  further  urinary  extravasa- 
tion (Fig.  1052).  The  constitutional  disturbance 
is  that  of  low  typhoidal  depression  ;  a  rapid  feeble 
pulse,  dry  brown  or  black  tongue,  and  muttering 
delirium  as  death  approaches. 

The  diagnosis  might  be  misled  by  the  resem- 
blance of  the  swelling  to  that  of  phlegmonous 
erysipelas  ;  but  the  above  characters,  taken  in 
connection  with  the  retention  of  urine,  will  indi- 
cate the  nature  of  the  attack. 

Treatment. — The  primary  indication  of  treat- 
ment is  to  give  an  immediate,  free,  and  depen- 
dent  outlet  to  the  extravasated  urine,  with  the 

fetid  purulent  fluid  and  sloughs  of  cellular  texture  which  soon  form. 
This  indication  is,  therefore,  both  preventive  and  remedial.  Hence 
an  incision  or  two  should  be  made  in  the  scrotum  on  either  side  of 
the  middle  line ;  exposing  the  cellular  texture,  and  extending  from 
the  front  to  the  back  of  the  bag'.  Another  incision  maybe  nlade  on  the 
dorsum  of  the  penis,  and  perhaps  another  over  the  pubes.  A  quantity 
of  strong-smelling'  or  ammoniacal  urine  trickles  out,  and  continues  to 
ooze  for  hours  or  days  ;  at  the  same  time,  the  peculiar  appearance  of 
the  cellular  texture-^its  pearly  white  colour  and  tension,  or  its 
opaque,  sodden,  and  matted  appearance — indicates  the  urinary  infiltra-- 
tion,  or  the  supervention  of  sloughing.  Tension  having  been  thus 
relieved,  a  catheter  can  often  be  passed  through  the  stricture  into  the 
bladder.  This  should  be  done  at  once,  and  the  instrument  retained  in 
the  usual  manner  by  means  of  a  waist-band  and  tapes.  The  catheter 
is  left  unplugged,  that  the  urine  may  drain  away  from  the  bladder, 
and  as  the  instrument  occupies  the  calibre  of  the  urethral  canal,  both 
these  provisions  will  prevent  any  further  extravasation.  By  this 
ai-rangement  also,  the  ruptured  urethra  heals  over  the  instrument.  A 
large  poultice  or  warm  fomentation,  or  an  antiseptic  application,  is 
placed  around  the  scrotum  and  over  the  whole  extent  of  the  extrava- 
sation.    The  relief  afforded  by  the  incisions  is  almost  instantaneous, 

*  Roy.  Coll.  Surg.  Mus.,  2548.  Gangrene  of  the  body  of  the  penis,  from  extra- 
vasation of  urine  into  the  corpus  spongiosum ;  owing  to  ulceration  of  the  floor  of 
the  urethra,  about  three  inches  from  the  external  meatus.     (Hnnterian.) 


1040  SPECIAL   PATHOLOGY    AND    SURGERY. 

the  patient  often  soon  rallying  from  the  prev^ious  state  of  nei'vous 
prostration  and  low  fever.  Stimulants,  in  the  form  of  wine  or  brandy, 
with  supporting  nutriment,  may  now  be  given  advantageously  ;  and 
bark,  with  chlorate  of  potash  or  ammonia,  will  prove  very  beneficial. 
Opium  also  is  a  most  vahiable  agent ;  in  the  early  period,  to  counteract 
the  nervous  excitement  which  not  unfrequently  accompanies  prostra- 
tion, and  afterwards,  when  excitement  sometimes  prevails,  to  subdue  it. 

The  subsequent  treatment  of  sloughing  and  granulation,  after  a 
long  and  trying  process  of  exhaustion  and  repair,  must  be  conducted 
on  ordinary  principles. 

Rupture  of  the  Bladder — a  very  rare  consequence  of  retention — is 
attended  with  extravasation  of  urine  into  the  peritoneal  cavity ;  or 
more  commonly,  below  the  line  of  the  peritoneal  reflexion,  into  the 
pelvic  cellular  texture,  whence  it  may  secondarily  get  into  the 
peritoneum  by  ulceration. 

The  syinptoms  are  sudden  and  acute  abdominal  pain,  the  patient 
usually  feeling  that  something  has  given  way;  and  there  is  over- 
whelming collapse.  Dulness  on  percussion  over  the  region  of  the 
bladder  is  now  substituted  by  general  abdominal  fluctuation  and  dis- 
tension, with  total  inability  to  strain  out  a  drop  of  urine.  The  most 
acute  peritonitis  sets  in.  Maniacal  delirium  sometimes  appears  to 
supersede  the  collapse,  but  death  is  inevitable  in  a  period  varying  from 
thirtj'-six  hours  to  four  or  five  days. 

The  treatvient  must  be  directed  to  the  immediate  prevention  of  any 
further  extravasation  of  urine,  and  to  the  evacuation  of  that  which  has 
already  escaped  from  the  bladder.  For  this  twofold  purpose,  the 
measures  to  be  adopted  are  the  same  as  when  the  bladder  is  ruptured 
by  injury  (p.  950). 

SUPPKESSIOX  OF  Urine — Anuria — differs  entirely  from  retention, 
there  being  no  urine  secreted. 

The  symptoms  are  those  of  ursemic  blood-poisoning,  owing  to  the 
retention  of  urea,  and  the  other  ui-inary  constituents,  in  the  blood.  Com- 
mencing sometimes  with  a  rigor,  an  aching  pain  in  the  lumbar  region 
is  accompanied  with  a  sense  of  exhaustion,  succeeded  by  vomiting  and 
feverishness  of  a  typhoidal  character,  with  urinous-smelling  perspira- 
tion;  delirium,  convulsions,  and  coma  supervene,  and  the  patient  dies 
in  the  course  of  three  or  four  days,  or  perhaps  a  week.  The  suppres- 
sion is  sometimes  transient ;  urine  is  resecreted,  and  the  perilous 
symptoms  pass  off.  No  difficulty  can  be  experienced  in  distinguishing 
any  such  attack  from  that  of  retention  of  urine.  With  suppression,  in 
addition  to  the  other  symptoms,  no  urine  is  passed,  or  only  a  few 
drops,  and  the  introduction  of  a  catheter  fails  to  obtain  any;  nor 
is  there  supra-pubic  dulness  on  percussion,  the  bladder  being  empty. 

This  arrest  of  the  urinary  secretion  may  be  referable  to  various 
causes — a  symptom  of  many  diseases.  Commonly  arising  from  disease 
of  the  kidneys,  as  congestion,  or  of  a  structural  character,  as  in 
Bright's  disease,  suppression  of  urine  not  unfrequently  proceeds  from 
some  powerful  impression  on  the  nervous  system,  as  the  shock  of 
injury  or  sui-gical  operation.  But  it  may  also  occur  in  the  coui-se  of 
fevers,  or  other  blood-poisoning.  According  to  this  diversity  of  cansa- 
tion — by  renal  or  systemic  disease — the  suppression  may  be  gradual 
and  incomplete,  yet  fatal;  or  an  attack,  sudden  and  complete,  but 
perhaps  of  temporary  duration. 
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Treatment  can  do  very  little  to  restore  the  secretion  of  urine.  But 
the  effort  should  be  promptly  made,  by  cupping  the  loins,  or  dry- 
cupping  ;  with  sudorific  medicines,  the  warm  bath  or  hot-air  bath,  in 
order  to  promote  sweating,  and  purgative  enemata,  thus  also  to  aid  the 
elimination  of  excrementitious  matters.  Whether  stimulant  diuretics 
should  be  administered  to  force  the  kidneys  to  renew  their  functions,  is 
a  very  questionable  practice,  both  in  regard  to  its  efiicacy  and  safety. 
For  this  pxirpose,  however,  cantharides  has  been  given  in  grain  doses, 
coupled  with  the  application  of  a  large  blister  to  the  loins ;  and  this 
method  of  treatment  is  said  to  have  proved  successful  in  some  instances. 
Obstructive  suppression  of  urine  presents  a  different  clinical  history 
to  that  which  depends  on  renal  or  systemic  disease.  It  arises  com- 
monly from  the  impaction  of  a  renal  calculus  in  the  ureter  of  one 
kidney ;  the  other  organ  being  diseased,  or  incompetent  for  a  full 
secretion  of  urine.  At  first,  therefore,  some  urine  is  secreted  ;  but 
even  this  is  not  of  a  siifficiently  excretory  character, — it  being  pale  and 
watery,  and  having  a  very  low  specific  gravity,  although  without 
albumin.  This  partial  secretion  of  defective  urine  is  more  or  less 
completely  intermittent ;  to-day,  some  urine  is  passed ;  to-morrow, 
less ;  then  perhaps  none  for  two  or  three  days ;  followed  by  some  re- 
secretion,  and  so  on.  Thus,  in  the  course  of  suppression,  a  variable 
quantity  of  urine  is  passed,  amounting  to  a  few  ounces,  or  possibly 
pints,  ere  complete  suppression  prevails.  The  symptoms  of  anuria  pro- 
ceed slowly;  a  week,  perhaps,  elapsing  before  marked  indications  of 
ursemia  ensue ;  but  then  the  patient  succumbs  rapidly,  in  three  or 
four  days,  as  in  the  usual  period  from  suppression  depending  on  other 
causes.  The  symptoms  themselves  are  also  modified  in  suppression 
from  obstruction.  The  cerebral  functions  are  less  obscured.  Wandering 
delirium  and  drowsiness  may  subside  into  stupor  rather  than  coma ; 
but,  not  unfrequently,  rational  consciousness  is  retained  at  intervals  up 
to  the  last.  Muscular  twitchings  set  in,  but  rarely  convulsions  ;  and 
the  pupils  become  contracted.  Profuse  perspiration  often  supervenes, 
but  the  sweat  has  not  a  urinous  odour.  The  patient  lying  recumbent 
in  this  state,  with  the  laboured  respiration  of  typhoidal  oppression, 
gets  weaker  and  vi^eaker ;  at  length  dying  from  exhaustion  as  much  as 
from  uraemia. 

Treatment  should  be  directed  to  the  removal  of  the  obstructive 
cause  of  suppression,  which  is  usually  an  impacted  calculus  in  the 
ureter.  Whatever  measures,  therefore,  may  avail  for  the  treatment 
of  renal  calculus,  to  promote  its  descent  into  the  bladder,  may  be  here 
applicable.  It  does  not  appear  that  the  administration  of  stimulant 
diuretics,  to  force  the  other  kidney  to  an  increased  or  compensatory 
secretion,  would  prove  effectual,  but  rather  prejudicial. 

Urinaet  Abscess. — Suppuration  circumscribed  by  plastic  matter, 
forming  an  abscess,  is  liable  to  occur  close  to  the  urethra  in  some  part 
of  its  extent.  It  may  arise  from  any  source  of  urethral  irritation ; 
usually  the  collection  of  urine  in  the  dilatation  behind  a  stricture,  or 
from  urethritis,  or  simply  from  irritation  of  the  passage  by  the  use  of 
instruments.  The  suppuration  is  apparently  induced  either  by  ulceration 
of  the  mucous  membrane,  allowing  of  slight  urinary  extravasation  into 
the  sub-urethral  cellular  texture  (Fig.  1053),  and  which  thus  becomes 
a  direct  source  of  irritation  ;  or,  abscess  may  perhaps  result  from  the 
influence  merely  of  the  irritation  in  the  adjoining  portion  of  the 
VOL.  II.  3   X 
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•aretliral  canal  (Fig.  1054).  In  the  one  condition,  abscess,  proceeding 
from  the  canal,  may  open  externally ;  in  the  other  condition,  abscess, 
formino-  outside  the  canal,  may  open  into  it,  and  externally.  But, 
apart  from  any  urethral  irritation,  an  abscess  may  arise  from  some 


Fig.  1053.* 


Fig.  lOoi.t 


external  cause.  Thus,  I  have  known  a  perineal  abscess 
produced  from  contusion,  in  the  person  of  a  boy  who 
had  ridden  a  horse  bare-backed.  After  a  sharp 
attack  of  pain,  with  rigor,  a  swelling  appeared  over 
the  urethra,  beliind  the  scrotum  ;  an  abscess  formed, 
attended  with  much  constitutional  disturbance, 
which  subsided  immediately  the  abscess  broke,  and 
without  opening  into  the  urethra.  Urinary  abscess 
is  liable  to  form  in  varioxis  situations,  in  relation  to 
the  urethral  tract ;  and  it  is  thence  designated peHweaZ,  scrotal,  intra- 
pelvic,  and  ante-scrotal  or  jj)e«i7e.  This  also  represents  the  order  of 
frequency  in  the  situations  of  such  abscess. 

A  small,  circumscribed,  hai'd,  and  painful  tumour  is  felt,  in  the 
neighbourhood  of  tlie  urethra,  which  scarcely  attains  any  considerable 
size,  unless  in  the  perinteum.  It  is  not  attended  by  much  constitutional 
disturbance. 

Treatment. — Early  incision  is  absolutely  necessary,  to  prevent 
further  extravasation  of  urine,  or  the  formation  of  urinary  fistula.  A 
free  and  often  deep  incision,  in  the  middle  line,  will  give  instant  relief 
to  tension  or  afford  exit  to  matter.  The  part  should  then  be  well 
poulticed. 

Ukixart  Fistula:  commonly  result  from  urinary  abscess,  communi- 
cating with  the  ui'ethra,  and  externally.  The  internal  opening  is 
generally  in  the  membranous  urethra,  just  behind  the  usual  seat  of 
stricture ;  the  external  opening  is  most  fi-equently  perineal  (Fig.  1055) 
or  scrotal ;  and  the  intervening  parts  are  traversed  by  the  fistulous 
passage,  or  passages  in  various  and  often  devious  routes.  Sometimes 
the  fistula  is  ante-scrotal  or  penile ;  and  here  the  communication  with, 
the  internal  or  urethral  opening  is  almost  direct.  Less  frequently,  the 
openings  of  urinary  fistulae  are  found  in  the  groins,  the  upper  part  of  the 

*  Eoy.  Coll.  Surg.  Mus.,  2551.  Stricture  of  the  uretkra,  with  small  abscess  in 
the  hu\h,  comynunicating.     Bladder  thickened.      (Liston.) 

t  Ibid.,  2549.  A  short  but  very  narrow  stricture  of  the  urethra,  half  an  inch 
anterior  to  the  bulb;  abscesses  within,  and  adjacent  to,  the  prostate  gland,  -which 
commnnicate  with  each  other;  yet  none  of  these  abscesses  open  into  the  vrethra, 
nor  externally.     Bladder  thickened.      (LangstafP.) 
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thighs,  the  adjacent  part  of  the  nates,  or  even  above  the  pubic  symphysis. 
In  size,  the  fistnlons  passages  differ  considerably ;  some  admitting  only 
the  finest  probe,  others  readily  the  finger.  In  point  of  number  also, 
they  vary  remarkably;  penile  fistuls3  being  usually  single,  whereas 
scrotal  and  especially  perineal  fistula  are  often  numerous.  Fifty-two 
openings  Civiale  found  in  one  such  case. 
The  surrounding  structures  differ  so  much 
in  their  condition  as  almost  to  warrant  the 
distinction  of  urinary  fistulte  into  two 
classes  :  the  simple  or  healthy  fistula,  and 
the  indurated  fistula.  In  the  latter  con- 
dition, the  fistulas  are  sometimes  connected 
"with  cavities  secreting  pus,  and  detaining 
in  their  interior  some  quantity  of  the 
urinary  secretion.  The  surrounding  parts 
share  the  induration ;  the  scrotum  and 
penis  becoming  enormously  enlarged  and 
brawny,  or  almost  cartilaginous.  Another 
and  more  important  distinction  which 
characterizes  a  class  of  urinary  fistulte,  is 
that  wherein  the  urethral  opening  results 
from  actual  destruction  and  loss  of  suh- 
stance,  by  sloughing,  in  consequence  of 
urinary  extravasation,  phagedsenic  ulceration,  or  mechanical  injury. 
A  portion  of  the  floor  of  the  urethra  having  been  destroyed,  and  the 
tissues  intervening  between  it  and  the  external  surface,  the  urethral 
mucous  membrane  of  the  upper  aspect  or  roof  of  the  canal  becomes 
visible  from  the  outer  oriBce  of  the  fistula.  Such  apertures  may  be 
found  in  similar  situations  to  those  of  abscess-fistulee ;  as  perineal, 
scrotal,  and  ante-scrotal  or  penile  fistulte. 

The  symptoms  of  urinary  fistula,  having  reference  to  the  act  of 
micturition,  are  characteristic  of  the  existence  of  such  fistula ;  and 
are  tolerably  distinctive  as  to  its  situation,  size,  and  mode  of  origin. 

In  all  urinary  fistulas  the  urine  escapes,  partly  at  least,  by  the  fistu- 
lous opening  or  openings  ;  in  the  latter  condition,  the  urine  spurting 
out  perhaps  as  if  it  were  issuing  from  the  rose  of  a  watering-pot. 
This  may  be  often  seen  in  perineal  and  scrotal  fistulas,  where 
numerous  openings  frequently  co-exist.  The  situation  of  the  internal 
opening  is  less  correctly  indicated,  owing  to  the  devious  routes  of  the 
fistulous  passages.  But  the  seat  of  stricture  will  supply  this  informa- 
tion. According-  to  the  size  of  the  fistulous  communication,  more  or 
less  urine  will  escape  through  the  unnatural  passages;  and,  propor- 
tionately, less  or  more  by  the  urethra.  And  the  mode  of  micturition 
in  this  resj)ecfc  is  tolerably  diagnostic  of  fistula  which  results  from 
destruction  of  a  portion  of  the  urethral  canal ;  the  whole  or  nearly  the 
whole  of  the  urine  then  passing  by  the  artificial  channel  in  a  full  stream. 

Treatment. — When  a  strictiire,  followed  by  abscess,  is  the  cause  of 
the  fistula,  the  primary  indication  of  treatment  will  be  the  removal 
of  that  condition.  This  may  be  done  in  the  iisual  manner;  by  dilata- 
tion, internal    urethrotomy  occasionally,  external  urethrotomy  more 

*  St.  Mary's  Hosp.  Miis.,  H,  7?.  9.  Perineal  abscess,  comiminicating  with  the 
urethra,  jast  in  front  of  the  membranons  portion,  and  having  a  fistulous  opening 
externally.     (Samuel  Lane.) 
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commonly, — and  usually  the  perineal  section,  owing  to  tlie  situation  of 
the  stricture.  Ha\-iug  thus  succeeded  in  enabling  the  urine  to  flow  by 
the  natural  channel,  the  fistulous  passages  are  set  at  rest,  and  they  not 
unfrequently  contract  and  close.  Thus,  both  simple  and  even  indurated 
urinary  fistulce  may  be  cured. 

But  old,  indurated  fistulee  are  indisposed  to  heal,  although  the 
original  cause  has  been  thus  removed.  Recourse  must  be  had  to  addi- 
tional treatment  for  this  purpose.  The  measures  remedial  in  chronic 
fistulaB  generally  are  here  also  applicable,  and  may  have  to  be  tried  in 
succession.  They  are,  chiefly — stimulating  applications  to  the  fistulous 
tract ;  compression ;  and  incision  along  the  course  of  the  fistula  to 
induce  healing  from  the  bottom.  Of  stimulating  applications,  various 
agents  have  been  employed  ;  in  the  form  of  injection  by  means  of  a 
fine  syringe,  as  tincture  of  cantbarides,  solutions  of  nitrate  of  silver, 
sulphate  of  copper  or  of  zinc.  A  probe  coated  with  fused  nitrate  of 
silver  may  be  passed  along  the  tract  occasionally,  and  this  will  often 
succeed  in  causing  contraction.  The  actual  cautery  is  sometimes 
curative,  applied  in  the  form  of  a  red-hot  wire,  or  the  galvanic-wire 
cautery,  which  can  be  conveniently  introduced  along  the  tract  before 
being  heated  by  the  cui'rent.  Compression,  by  means  of  an  india- 
rubber  air-pad,  applied  to  the  perinaeum,  has  proved  successful  in  some 
cases  of  perineal  fistulse.  Division  of  the  fistulee  along  their  course 
nearly  to  their  origin  in  the  urethra,  can  be  accomplished  as  usual, 
with  a  grooved  director  and  narrow,  blunt-pointed  bistoury.  Several 
passages  may  be  thus  thrown  into  one,  and  strips  of  lint  should  then 
be  inserted  to  provoke  granulation  from  the  bottom  of  the  tract. 

During  recourse  to  these  measures  for  the  cure  of  urinai-y  fistulas, 
any  passage  of  urine  along  their  course  must  be  prevented  by  regularly 
using  the  catheter  three  or  four  times  a  day.  The  patient  may  be 
instructed  how  to  do  this  for  himself,  at  every  call  of  nature. 

Respecting  the  eligibility  of  these  modes  of  treatment ;  in  long, 
narrow,  and  tortuoiis  fistulte,  stimulation  and  compression  seem  to  be 
the  most  approYjriate  ;  when  the  fistulas  are  large  and  numerous,  incision 
is  more  suitable,  the  perinaeum  and  scrotum  being  sometimes  quite 
riddled  in  all  directions. 

Larger-sized  urethral  openings,  in  consequence  of  actual  destruction 
of  some  portion  of  the  wall  of  the  canal,  require  operative  interference 
of  a  plastic  character,  to  repair  the  loss  of  substance. 

JJretliro-plastic  operations  are  designed  to  effect  reparation  in  one  of 
two  ways  :  either  by  simple  closure  of  the  fistulous  aperture,  or  by 
borrowing  the  surrounding  integument  to  accomplish  this  object. 
These  procedures  are  severally  applicable  according  to  the  part  of  the 
canal  where  the  opening  exists. 

Perineal  fistula  may  adrtiit  of  closure  by  simply  paring  the  edges 
down  to  the  urethra,  and  uniting  them  with  quilled  sutures,  or  by 
Bozeman's  buttons. 

Ante-scrotal  or  penile  fistula  is  much  more  difiicult  to  close,  owing 
to  the  want  of  substance  in  the  coverings  of  the  larethra  at  this  part 
of  its  extent,  and  the  liability  of  the  part  to  disturbance  by  erection  of 
the  organ  or  other  motion.  When  the  opening  is  small,  Dieifenbach's 
mode  of  closing  it  may  be  adopted.  It  consists  in  first  stimulating 
the  edges,  by  frequently  touching  the  surrounding  skin  with  the 
strong  tincture  of  cantharides  the  day  before  the  operation,  and  then 
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using  the  "  lace  suture."  A  sound  is  introduced  into  the  urethra 
beyond  the  opening;  the  operator  takes  a  small  curved  needle,  sharp 
at  the  point  but  not  at  its  sides,  armed  with  a  stout  waxed  silk  thread, 
and  by  means  of  a  needle-holder  introduces  it  beneath  the  skin  at 
aboiit  three  lines  from  the  border  of  the  fistula.  The  needle  is  carried 
deeply,  but  not  into  the  iirethra,  and  made  to  emerge  at  another  point ; 
then  dipped  again,  and  so  on  by  three  or  four  stitches,  carried  round 
the  opening,  until  it  emerges  at  the  point  of  entrance.  The  thread, 
thus  imbedded  in  the  cellular  texture  around  the  fistula,  is  drawn  by 
its  two  ends  together,  so  as  to  close  the  opening,  and  then  fastened 
by  a  knot.  In  three  or  four  days  the  ligature  may  be  divided,  and 
drawn  away.  A.  larger-sized  aperture  will  probably  require  some  sub- 
stitution of  the  surrounding'  skin,  and  this  may  be 
accomplished  by  Nelaton's  operation,  as  follows  : — 
The  border  of  the  fistula  having  been  pared,  a  trans- 
verse incision  is  made  below  the  fistula,  with  a 
tenotomy-knife ;  the  blade  is  then  passed  through 
the  incision,  beneath  the  skin  around  the  fistulous 
opening  (Fig-.  1056)  ;  thus  forming  a  detached  area 
of  integument,  to  the  extent  of  about  an  inch,  which 
is  brought  together  over  the  opening,  and  the  edges 
united  by  a  few  points  of  fine  suture.  This  proce- 
dure may  sometimes  be  advantageously  modified  by 
making  lateral  incisions,  instead  of  the  transverse 
incision  beloAV ;  the  bands  of  integument  having 
been  detached  subcutaneously,  any  tension  upon  the 
fistulous  opening  is  thus  removed ;  then,  a  slip  of 
india-rubber  is  passed  across  the  urethra  underneath 
the  flaps,  to  preclude  any  escape  of  urine,  which 
would  disturb  the  process  of  adhesion  in  the  line  of 
closure  over  the  urethral  opening. 

During  the  course  of  reparation  after  any  of  these 
urethro-plastic  operations,  the  urine  must  always  be 
drawn  off  gently  by  a  catheter,  three  or  four  times 
daily. 

In  the  female,  stricture  of  the  urethra  is  very  uncommon,  and  I 
have  never  met  with  an  instance.  It  would,  apparently,  present  no 
peculiar  symptoms,  nor  require  any  special  mode  of  treatment. 

Urinary- Vaginal  and  IJteeine  Fistula. — Fistulous  openings  may 
be  established  :  (1)  between  the  urethra  and  vagina  ;  (2)  between  the 
bladder  and  vagina  ;  or  (3)  between  the  bladder  and  uterus.  These 
communications  result  from  contusions  or  laceration  in  parturition, 
the  introduction  of  foreign  bodies,  the  effects  of  calculous  coticretions' 
in  the  bladder,  or  operations  for  their  removal.  Openings  caused  by 
the  extension  of  cancerous  ulceration  are  here  omitted,  as  such  fistulse 
are  quite  incurable. 

Much  and  persevering  attention  has  been  given  of  late  years  to  the 
surgical  treatment  of  the  various  forms  of  simple  fistulse  ;  and  results 
have  been  obtained,  in  a  large  number  of  cases,  sufficient  to  establish 
the  operative  cure  of  these  distressing  conditions  as  a  finished  achieve- 
ment. We  are  chiefly  indebted,  for  this  addition  to  Surgery,  to  the 
labours  of  Dieffenbach,  Dr.  Bozeman,  Mr.  Baker  Brown,  Dr.  Marion 
Sims,  Sir  James   Simpson,  Mr.  Bryant,  Sir  Spencer  Wells,  and  Dr. 
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Emmet,  of  New  York,  who.se  clinical  treati.se  on  tlie.se  urinfiry  fi.stulaB 
is  the  most  valuable  record  with  which  I  am  acquainted.  Winckel's 
"  Handbuch  "  represents  German  literature  on  this  subject. 

The  pi'incipal  fcature.s  connected  Avith  the  operations  as  more 
i-eceutlj  practi.sed,  and  which  have  led  to  their  increasing  success,"  are 
thus  enumerated  bj  Mr,  Jonathan  Hutchinson.  Speakino-  chiefly  of 
vesical  fistulaj ;  1st,  the  iise  of  chloroform,  which  facilitates  the  diffi- 
cult step  of  the  dissection;  2nd,  the  use  of  metal  sutures  instead  of 
silk  ;  3i'd,  the  avoidance  of  the  vesical  mucous  membrane,  both  in  the 
dissection,  and  in  the  application  of  the  sutures ;  and  4th,  increased 
attention  to  keeping  the  bladder  emptj  afterwards.  It  may  be  added 
that  metallic  or  wire  shields,  adjusted  over  the  line  of  union,  were 
much  relied  on  a  few  years  since  ;  but  they  are  now  generally  discarded 
in  favour  of  sutures  alone. 

Vesico-vaginal  fistula  may  be  taken  as  the  type  of  the  three  urinary 
fistuloe,  relating  to  the  vagina  and  uterus.  The  requisite  operation 
consists  in  completely  paring  the  edges  of  the  vaginal  aspect  of  the 
fistula,  and  then  uniting  them  by  suture.     But  many  particulars  should 

be  observed,  as  tending  materially  to 
the  success  of  this  procedure  ;  and  they 
are  tersely  stated  in  the  following 
summary  bj  Hutchinson,  which  I  can 
endorse  bj  my  own  experience: — The 
instruments  used  are  small  tenotomy- 
like  knives,  forceps,  needles,  and  fine 
silver  wire.  Instruments  for  carrying 
the  wire  have  also  been  devised,  as 
Startin's  tubular  needle.  The  patient 
should  be  in  her  best  state  of  health, 
and  the  bowels  have  been  well  cleared 
out.  Chloroform  having  been  given, 
the  woman  is  placed  either  on  her  side, 
with  the  knees  well  drawn  up,  or  in 
the  usual  lithotomy  position.  The  parts 
being  thoroughly  exposed  by  a  duck- 
bill speculum  (Fig.  1057),  and  the  nates 
being  held  widely  apart  by  an  assis- 
tant, the  operator  proceeds  to  drag 
the  opening  as  low  down  as  possible, 
with  a  view  to  facilitate  the  paring 
of  the  edges.  This  may  be  accom- 
plished either  by  hooks,  blunt  or 
sharp  ;  b.y  means  of  a  metal  suture  ;  or  by  the  introduction  of  a  flexible 
sound  through  the  urethra,  which  is  brought  oiit  again  through  the 
fistula,  and  then  bent  backwards.  This  latter  plan  furnishes  the  Sur- 
geon with  a  most  efiicieut  hook,  and  one  which  cannot  easily  slip.  In 
paring  the  edges,  it  is  necessary  thoroughly  to  denude  every  part;  for 
if  the  smallest  portion  of  mucous  membrane  be  left,  it  may  prevent 
union.  None  of  the  mucous  membrane  of  the  bladder  must  be  re- 
moved. The  wound  should  present  a  bevelled  oblique  line,  slanting 
from  a  large  vaginal  openiug  to  a  smaller  vesical  one.  The  denuda- 
tion being  complete  and  free,  sutures  are  next  to  be  introduced. 
*  Sims's  duck-bill  speculum. 
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These  should  be  passed  obliquely  from  at  least  a  third  of  an  inch  out- 
side the  edge  of  the  incision.  Thej  must  not  include  the  mucous 
membrane  of  the  bladder.  The  tightening  and  tying  of  wire  sutures 
may  be  accomplished  by  the  fingers,  but  more  effectually  by  means 
of  the  depressor,  as  used  in  the  operation  for  recto-vaginal  fistula 
(See  Fig.  946,  p.  745).  Care  must  be  taken  not  to  pull  them  too 
tight,  so  as  to  invert  the  edge  of  the  vaginal  mucous  membrane. 

J/^er-treatment  is  simple.  The  small,  double-curved  silver  catheter, 
invented  by  Dr.  Sims,  or  an  ordinary  gum-elastic  one,  should  be  passed 
and  retained  unplugged,  that  the  urine  may  continuously  drain  out  of 
the  bladder.  This  should  be  constantly  watched;  and  the  instrument 
cleansed  and  then  reintroduced  twice  a  day.  The  patient  must  lie  on 
•  her  side,  with  the  knees  drawn  up,  and  her  general  health  be  well  sus- 
tained. It  is  of  the  utmost  consequence  to  prevent  the  action  of  the 
bowels  for  at  least  a  week  ;  and  this  may  be  accomplished  by  adminis- 
tering a  full  dose  of  opium  soon  after  the  operation,  and  maintaining 
its  influence  subsequently  by  smaller  doses.  Dr.  Sims  lays  much 
stress  on  this  point  as  an  element  of  success.  The  removal  of  the 
sutures  prematurely  is  a  greater  evil  than  their  unnecessary  continu- 
ance ;  they  should  certainly  not  be  withdrawn  before  the  ninth  or 
tenth  day,  and  then  with  great  caution. 

TTrethro-vaginal  fistula  is  more  easily  closed  by  a  similar  procedure  ; 
but  union  takes  place  less  readily,  owing  to  the  unavoidable  pressure  of 
the  catheter  on  the  line  of  union.  This  I  have  ex^jerienced  in  my  own 
operations.  It  is  better  therefore  to  adopt  the  practice  now,  I  believe, 
generally  pursued;  that  of  withdrawing  the  urine  occasionally,  by  gently 
passing  a  catheter,  or  even  to  allow  micturition,  from  time  to  time,  with- 
out interference.     Scrupulous  cleanliness  should  of  course  be  observed. 

Vesico-uterine  fistula  is  that  condition  wherein  the  fistulous  commu- 
nication exists  between  the  bladder  and  cervix  uteri.  Certain  modifi- 
cations in  the  plan  of  operation  will  be  required.  It  might  become 
desirable  to  obliterate  the  upper  part  of  the  vagina,  in  order  to  connect 
the  uterus  with  the  bladder;  thus  allowing  the  menstrual  fluid  to  pass 
through  this  organ,  but  preventing  incontinence  of  urine. 

Mr.  Lawson  Tait  has  brought  much  ingenuity  to  bear  on  the 
operative  treatment  of  vesico-vaginal  fistulee,  in  cases  which  were 
incurable  by  the  ordinary  methods  of  procedure.* 

These  operative  procedures  may  have  to  be  repeated  a  second  or 
third  time,  and  even  several  times,  in  the  same  case ;  partial  closure 
only  being  effected  in  the  first  instance,  and  afterwards  more  and  more 
completely.  Such  temporary  failure,  however,  will  not  weary  the 
perseverance  of  the  true  Surgeon,  nor  the  endurance  of  the  patient, 
who  is  too  glad  to  get  rid,  even  by  degrees,  of  a  most  troublesome, 
offensive,  and  socially  distressing  urinary  leakage.  But  it  not  unfre- 
quently  happens  that  a  pin-hole  opening  only  remains,  defying  any 
plastic  procedure.  In  common  with  other  Surgeons,  I  have  had  to 
contend  with  this  difficult  residue  of  the  operation.  ISTo  means  of 
closing  the  aperture  will,  I  believe,  prove  effectual,  except  the  intro- 
duction of  a  red-hot  wire,  or  better,  the  galvanic- wire  cautery. 

Treatment  by  cauterization  has  been  practised  for  the  cure  of 
vesico-vaginal  fistulse,  as  a  primary  procedure ;  when  the  aperture  is 
not  only  of  small  size,  but  situated  so  high  up  that  the  peritoneal 
*  Trans.  Obstetrical  Society,  London,  April  3,  1878. 


1048  SPECIAL    PATHOLOGY   AND    SURGERY. 

pouch  might  be  opened  in  a  cutting  operation.  Dr.  Bouque,  of  Ghent, 
especially  adduces,  in  favour  of  this  method,  the  results  of  his  expe- 
rience in  35  cases  ;  25  of  which  were  thus  cured,  4  relieved,  and  3  died. 
Bat  this  considerable  mortalitj  would  alone  deter  the  Surgeon  from 
adopting  the  practice  of  cauterization  ;  and  which,  if  it  should  fail, 
leaves  the  fistulous  opening  in  a  state  less  fitted  for  suture. 


CHAPTER  LXVIII. 

INJURIES    AXD    DISEASES    OF    THE    PEXIS. 

This  organ  is  liable  to  Injuries  and  Diseases  in  common  with  other 
parts  of  the  bodj,  presenting",  however,  special  features  of  importance ; 
and  to  certain  Malformations  or  Congenital  Defects  which  are  neces- 
sarily peculiar  to  it. 

Injuries. —  Wotmds,  and  Laceration,  of  the  Penis  have  two  important 
characters :  copious  htemorrhage,  and,  possibly,  implication  of  the 
urethra.  These  lesions  may  be  produced  by  instruments,  whether 
sharp-cutting,  penetrating,  or  lacei'ating ;  or  bj^  external  violence,  as 
gunshot  injury;  and  they  may  be  accidental,  or  sometimes  vindictively 
inflicted,  or  even  self-inflicted.  But  the  tendency  to  reparation  is 
remarkable,  especially  in  the  integumental  portion  of  the  penis  ;  leaving, 
however,  a  cicatrix  which,  from  contraction,  sometimes  distorts  the 
organ,  especially  in  erection. 

Haemorrhage. — The  erectile  structure  of  the  penis  is  not  unfre- 
quently  the  source  of  haemorrhage  ;  the  blood  issuing  either  from  the 
corpora  cavernosa,  the  corpus  spongiosum,  or  from  both ;  and  in  the 
form  of  a  free,  persistent  dripping'  or  oozing.  The  dorsal  artery  or 
the  artery  of  the  corpus  cavernosum  may,  however,  be  the  source  ;  the 
blood  issuing  in  the  usual  manner,  as  a  jetting  arterial  stream.  In 
extensive  wounds  of  the  penis,  the  blood  proceeds  both  from  the 
erectile  structures  and  from  the- arterial  trunks. 

The  treatment  will  vary  accordingly.  Oozing  haemorrhage  may  be 
arrested  by  cold  or  astringent  applications,  and  pressure.  A  large 
catheter  should  be  passed  into  the  bladder,  as  a  means  of  counter- 
support,  and  compression  effected  by  a  finger-bandage  or  circular 
strips  of  adhesive  plaster.  Compression  with  a  pad  of  lint,  thus 
retained,  is  sometimes  sufficient,  without  the  resistance  afforded  by  a 
catheter.  Arterial  h^emoi^rhage  must  be  managed  by  ligature,  or 
perhaps  torsion,  when  the  vessel  is  free  and  can  be  well  twisted  with 
the  forceps.  The  integumental  wound  .should  be  neatly  closed  with  fine 
sutures.  Any  tendency  to  inflammatory  erection,  which  would  inter- 
rupt or  reopen  the  union,  should  be  checked  by  cold. 

Rupture  of  the  Sheath  of  the  Corpora  Cavernosa  sometimes  occurs, 
from  violent  flexion  of  the  oi-gan  when  erect,  an  extravasation  of  blood 
taking  place  in  the  integument.  A  hard  lump  is  presented,  with  an 
ecchymosed  appearance.  The  intense  pain  is  almost  unendurable,  but 
is  slowly  relieved  by  absorption;  or  abscess  may  ensue,  perhaps 
sloughing.     This  subintegumental  lesion  should  be  treated  as  a  bruise, 


IXJUKIES    AND    DISEASES    OF    THE    PENIS.  1049 

by  cold  lotions ;  and  incision  made  only  when   suppuration  appeal's 
inevitable. 

The  Frcenum  I  have  known  to  be  ruptured  by  injury  in  sexual 
intercourse;  the  artery  of  the  frfenum,  being  torn,  may  bleed  pro- 
fusely, even  until  faintness  is  induced.  If  the  artery  be  partly  torn 
across,  its  complete  division,  by  a  snip  with  scissors,  will  at  once  arrest 
the  hfemorrhage ;  or,  if  the  mouth  of  the  vessel  fail  to  contract,  a 
pledget  of  lint  ruay  be  inserted  in  the  angle  of  the  wound,  and  the 
prepuce  drawn  forwards  over  it. 

Wound  of  the  Urethra. — This  lesion  may  occur  as  part  of  a  penile 
wound,  or  independently, — the  urethra  alone  being  cut  or  penetrated. 
And  the  wound  may  be  partial  or  complete  transverse  division  of  the 
urethra. 

The  signs  are — the  escape  of  blood  from  the  meatus,  or  in  micturi- 
tion,— bloody  urine;  and  escape  of  urine  from  the  urethral  wound.  In 
the  ante-scrotal  portion  of  the  penis,  the  wound  is  easily  discovered  on 
examination. 

Treatment  consists  in  at  once  passing  a  gum-elastic  catheter  through 
the  external  meatus  into  the  bladder,  and  retaining  the  instrument  ; 
the  edsi'es  of  the  wound  can  theu  be  broug'ht  tesrether  over  the  instru- 
ment,  by  fine  strips  of  plaster  or  a  point  or  two  of  suture. 

Laceration  of  the  urethra  is  specially  liable  to  happen  in  connection 
with  fracture  of  the  pubic  rami,  or  from  external  violence,  as  a  kick 
in  the  perinaeum,  or  a  fall  astride  a  girder  or  the  edge  of  a  plank  of 
wood.  The  membranous  ui-ethra  is  here  the  seat  of  injury  ;  and  the 
laceration  may  be  partial  or  complete,  the  urethra  being-  torn  partly 
or  entirely  across.  There  is  also  more  or  less  perineal  ecchymosis  or 
bruising.  Sometimes,  contusion  occurs,  rather  than  actual  laceration  ; 
although  the  urethra,  thus  injured,  is  very  apt  soon  to  give  way. 

Certain  signs  are  distinctive  of  laceration.  Urethral  hemorrhage 
or  bloody  u.rine  appear  as  from  wound ;  but  the  effort  of  micturition 
is  accompanied  with  a  deep  burning  pain,  and  symptoms  of  urinary 
extravasation,  commencing  in  the  perinaeum,  rapidly  supervene.  If 
laceration  be  complete,  there  is  inability  to  pass  urine,  and  extrava- 
sation proceeds  with  greater  rapidity.  This  condition  may  terminate 
in  urinary  fistula. 

Treatment  is  essentially  the  same  as  in  wound  of  the  urethra.  A 
catheter  should  be  at  once  passed,  to  allow  of  urethral  reparation,  and, 
in  the  case  of  laceration,  to  prevent  the  extravasation  of  urine  which 
cannot  here  escape  by  an  external  wound.  With  complete  laceration 
of  the  urethra,  it  may  be  very  difficult  or  impossible  to  pass  a  catheter. 
Having,  therefore,  introduced  the  instrument  as  far  as  it  will  go,  a 
free  incision  should  be  made  in  the  middle  line  upon  the  point  of  the 
catheter,  which  can  then  probably  be  passed  onwards  into  the  bladder. 
Or,  at  least,  an  outlet  is  thus  provided  for  the  urine.  If,  with  this 
precaution,  retention  ensues,  puncture  of  the  bladder  through  the 
rectum  may  be  justifiably  resorted  to. 

Extravasation  of  urine,  or  perhaps  urinary  fistula,  as  the  result  of 
urethral  laceration,  must  be  treated  as  already  explained  with  reference 
to  these  conditions.  Stricture,  in  conseqaence  of  urethral  lesion,  has 
also  been  fully  considered. 

Diseases. — Balanitis. — Inflammation  of  the  thin  mucous  mem- 
brane of  the  prepuce  and  glans  penis  is  attended  with  some  redness 
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and  smarting,  and  a  profuse,  thin,  opalescent,  muco-pnrulent  discharge, 
with  some  iniiltration  of  the  prepuce  bordering  on  phimosis.  Excoria- 
tion is  apt  to  occur.  When  the  mucous  membrane  of  the  prepuce  is 
primarily  affected,  the  inflammation  is  known  as  Posthitis;  but  this 
soon  merges  into  balanitis.  The  inguinal  glands  may  become  slightly 
enlarged,  but  soft  and  tender, — a  simple  adenitis,  and  resembling 
incipient  chancroidal  bubo,  but  rai-ely  proceeding  to  suppuration. 
Repeated  or  chronic  balanitis  results  in  some  thickening  of  the  pre- 
puce, and  tendency  to  wai'ty  excrescences  on  its  raucous  surface.  The 
prepuce  is  not  unfrequently  long  and  redundant,  a  condition  which. 
seems  to  predispose  to  balanitis. 

This  intiamuiatory  affection  is  usually  the  result  of  local  irritation  ; 
from  gonorrhoeal  discharge  frequently,  and  hence  named  "external  " 
gonorrhoea,  or  simply  from  want  of  cleanliness  ;  but  it  also  ari.ses  in 
young  and  delicate  boys,  from  disordered  health,  or  perhaps  in  gouty 
adults,  and  during  hot  weather.  Under  one  or  other  of  these  various 
causative  conditions,  balanitis  often  returns. 

The  treatment  is  chiefly  topical ;  a  slightly  astringent  wash,  as  lead 
lotion  or  lime-water,  or  slight  pencilling  with  nitrate  of  silver,  espe- 
cially in  the  groove  aronnd  the  corona  glandis.  Saline,  cooling 
medicine  maj^  also  sometimes  be  given  with  advantage. 

Chronic  Balanitis — unattended  with  much  redness  and  smarting — 
often  induces  a  fleshy,  rough,  or  granular  thickening  of  the  preputial 
mucous  membrane,  and  the  discharge  is  still  abundant.  In  this  state, 
the  membrane  may  be  dusted  with  a  mixed  powder  of  calomel  and 
calcined  magnesia.  When  conjoined  with  phimosis,  astringent  injec- 
tions must  be  used  beneath  the  prepuce,  which  cannot  then  be  un- 
covered. Or,  ointments  may  be  applied  with  a  camel's-hair  brush. 
The  following  Mr.  Langston  Parker  finds  to  be  very  efficacious  : 
"  hydrargyi-i  chloridnm,"  5ss.  ;  extract  of  opium,  ji.  ;  simple  cerate 
or  honey,  and  olive  oil,  of  each  ^i. 

A  persistent  tendency  to  balanitis,  induced  by  a  long  prepuce,  can 
perhaps  be  overcome,  according  to  the  suggestion  of  Professor  Bum- 
stead,  by  keeping  the  prepuce  constantly  retracted  ;  this  being  accom- 
plished by  the  application  of  a  narrow  bandage  (or  strip  of  plaster  ?) 
around  the  penis,  behind  the  glans.  In  the  course  of  a  few  weeks,  the 
exposed  mucous  surface  becomes  hardened,  and  the  foreskin  often 
remains  retracted.  Failing  this  result,  the  superfluous  integument 
should  be  removed  by  cii-cumcision. 

Herpes  of  the  prepuce  and  glans  penis  presents  the  usual  appear- 
ance of  vesicles,  clustered  on  reddish  patches  of  the  mucous  membrane 
or  skin,  accompanied  with  some  feeling  of  heat  and  itching.  When 
under  cover  of  the  preputial  skin,  the  vesicles,  bursting  and  discharging 
their  opalescent  serum,  do  not  dry  up,  but  settle  into  small  ulcerations. 
From  want  of  cleanliness,  or  an  enfeebled  state  of  health,  these  ex- 
coriations may  deepen,  and  be  attended  with  oedematous  swelling ; 
while  suppurating  inguinal  bubo  ensues. 

In  the  diagnosis  of  hei'pes,  it  will  be  observed  that  vesicles  precede 
the  small,  superficial  ulcerations,  which  otherwise  might  be  the 
offspring  of  balanitis ;  and  both  these  inflammatory  affections  of  the 
prepuce  and  glans  may  be  distinguished  from  gonorrhoea,  by  seeing 
whether  the  discharge  issues  from  under  the  prepuce  or  from  the 
urethral  orifice. 
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Like  balanitis,  herpes  prepiitialis  proceeds  from  the  retention  of 
secretion  beneath  the  foreskin,  or  from  any  irritant  discbarge  ;  but  it 
may  be  symptomatic  of  feeble  health,  or  a  gouty  diathesis. 

The  affection  is  prone  to  recur,  and  perhaps  as  a  periodic  attack. 
Treatment  comprises  slightly  asti'ingent  lotions,  as  of  lead,  zinc,  or 
tannin,  applied  by  means  of  a  sufficiently  broad  strip  of  lint  wrapped 
around  the  glans,  over  which  the  prepuce  is  drawn.  Thus  the  surfaces 
ai'B  intercepted  and  friction  prevented.  At  the  same  time,  constitu- 
tional treatment  must  not  be  overlooked. 

Phimosis. — By  this  term  is  meant  a  contracted  state  of  the  orifice 
of  the  prepuce  or  foreskin,  whereby  the  glans  cannot  be  uncovered 
completely,  if  at  all  ;  the  orifice  being  reduced  to  even  a  pin-hole 
opening.  This  condition  of  the  prepuce  may  be  congenital,  or  acquired ; 
and  these  two  modes  of  origin  sometimes  co-exist. 

Congenital  phimosis,  a  not  uncommon  defect,  is  associated  usually 
with  an  elongated  and  redundant  state  of  the  preputial  skin,  so  as  to 
project  beyond  the  glans  ;  but  the  mucous  membrane  is  deficient,  and 
thus  prevents  retraction.  Adhesions  sometimes  exist  between  the  op- 
posed surfaces  of  this  undeveloped  membrane  and  the  glans ;  and  the 
glans  itself  is  small,  owing  apparently  to  the  restriction  offered  by  the 
prepuce  to  its  development. 

A  source  of  inconvenience  only  at  first,  phimo.sis  gives  rise  even- 
tually to  symptoms  of  vesical  irritability,  incontinence,  and  even  to 
retention  of  urine ;  or  often  to  priapism  and  symptoms  simulating 
stone  in  the  bladder.  In  all  such  cases,  the  straining  micturition 
begets  a  tendency  to  prolapsus  of  the  bowel.  By  the  accumulation  of 
sebaceous  preputial  secretion,  irritation  and  inflammation  of  the  part, 
or  balanitis,  is  apt  to  arise ;  and  in  after-life,  sexual  intercourse  is 
rendered  abortive  by  the  contracted  prepuce  retaining  the  emitted 
semen.  Impotency  might  then  be  suspected.  Spei'matorrhoea  is 
sometimes  provoked  by  phimosis.  In  the  event  of  gonorrhoeal  or 
syphilitic  infection,  the  preputial  condition  more  or  less  conceals  the 
nature  of  the  case,  and  interferes  with  the  local  treatment.  It  is  alleged 
by  Dr.  Sayre,  of  New  York,  that — beyond  these  local  disorders  con- 
sequent on  phimosis — lateral  curvature  of  the  spine  may  ensue,  from 
the  local  irritation,  as  a  source  of  reflex  action,  affecting  the  muscles 
of  the  back. 

Acqtdred  phimosis  is  the  result  of  repeated  balanitis  and  thickening 
of  the  prepuce,  or  of  chancre  with  induration,  or  of  chancroid,  result- 
ing in  cicatrization  and  contraction, — especially  when  seated  near  the 
orifice  of  the  prepuce. 

Treatment. — The  cause  and  the  degree  of  phimosis  will  indicate 
whether  the  remedial  measures  should  be  operative  or  not.  In  acquired 
phimosis,  an  acutely  inflamed  state  of  the  prepuce,  or  an  unhealthy 
sore — such  as  chancroid — forbids  operative  interference,  lest  the 
wound  should  become  unhealthy.  Preputial  injections  may  be  used, 
and  when  the  causative  condition  has  been  subdued,  any  resulting 
induration  and  contraction — as  from  chronic  inflammation — will  pro- 
bably gradually  disappear.  Otherwise  recourse  must  be  had  to  opera- 
tion. But  if  the  contracted  prepuce  conceals  the  nature  of  a  sore ;  or 
if,  this  having  a  destructive  character,  as  a  phagedienic  or  sloughing, 
ulcer,  the  requisite  applications  cannot  be  made  ;  then  an  operation 
is  at  once  necessary  to  expose  the  sore  for  its  treatment,  though  not 


1052 


SPECIAL    PATHOLOGY    AND    SURGERY. 


Fig.  1058. 


to  relieve  the  contraction.  In  congenital  phimosis,  an  operation  may 
always  be  performed,  for  the  sake  of  convenience  and  cleanliness  ; 
unless  the  prepuce  can  be  retracted  with  tolerable  facility  for  either 
purpose.  This,  however,  is  usually  the  tig-htest  form  of  phimosis,  and 
where  the  prepuce  is  also  redundant.  In  the  infant,  when  the  prepuce 
can  be  retracted  sufficiently  to  see  the  glans,  an  anxious  mother  may 
be  assured  that  the  orifice  will  enlarge  as  the  org-an  grows.  But  if 
the  prepuce  distends,  from  the  retention  of  urine  within  its  cavity, 
during  micturition,  this  constant  source  of  irritation  will  render  opera- 
tion advisable. 

The  operations  for  phimosis  are  of  two  kinds  ;  the  contracted  pre- 
puce may  be  slit  up,  or  circumcision  may  be  j^erformed.  Both  opera- 
tions are  sometimes  requisite. 

Slitting  ^ip  of  the  Prepuce. — A  grooved  director  is  introduced  be- 
tween the  prepuce  and  glans,  and  moved  round  to  the  front  so  as  to 
know  that  it  is  not  in  the  urethra;  a  narrow,  curved,  sharp-pointed 
bistoury  is  then  passed  along  the  groove  and  thrust  through  the  pre- 
puce, dividing  it  as  the  knife  is  withdrawn 
outwards  (Fig.  1058) .  The  mucous  membrane 
and  the  skin  should  be  severed  to  an  equal 
extent,  but  the  incision  need  not  be  usually 
more  than  half  an  inch  in  length,  the  contrac- 
tion being  at  the  orifice  of  the  prepuce.  Two 
or  three  points  of  suture  will  be  necessary  to 
bring  the  mucous  membrane  and  skin  together, 
in  each  half  of  the  prepuce  ;  and  thus  pro- 
mote union  by  adhesion.  If  this  be  not  done, 
the  skin  and  membrane  become  sepai'ated  by 
considerable  swelling  after  the  operation,  and 
heal  by  granulation, — a  slower  process,  and 
which  leaves  a  thickened  margin  to  either  flap 
of  the  prepuce.  I  am  accustomed  to  modify 
this  simple  operation  to  a  procedure  yet  more 
simple ;  I  divide  only  the  mucous  membrane, 
and  retract  the  prepuce  as  the  knife  is  with- 
drawn ;  thereby  unsheathing  the  glans  to  the 
requisite  extent  for  its  complete  release.  A  blunt-pointed  bistoury,  or 
a  concealed  knife,  may  be  used  ;  the  latter  instrument  being  sufficient 
for  the  operation  without  a  director.  Of  course,  no  sutures  are 
required. 

Circumcision. — Any  adhesions  to  the  glans  should  be  detached  by 
running  a  probe  round  beneath  the  preputial  integument ;  then,  the 
prepuce  must  be  drawn  w^ell  forwards  from  its  orifice,  until  that  por- 
tion which  corresponds  to  the  back  of  the  glans  is  brought  in  front  of 
it;  the  projecting  prepuce  is  seized  immediately  in  front  of  the  glans 
with  a  pair  of  narrow-bladed  forceps,  and  held  by  an  assistant ;  when 
the  free  portion  of  the  prepuce — already  placed  on  the  stretch — is 
severed  just  in  front  of  the  forceps  by  one  stroke  of  a  bistoury.  On 
removing  the  forceps,  the  mucous  membrane  will  be  seen  embracing 
the  glans,  and  this  must  be  snipped  up  with  a  pair  of  blunt-pointed 
scissors,  sufficiently  to  uncover  the  glans  ;  and  the  freenum  also  snipped 
across  if  necessary.  If  only  the  portion  of  cutaneous  integument 
in  front  of  the  preputial  orifice  was  drawn  forwards,  the  retraction 
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will  show  that  a  belt  of  skin  has  been  excised, — exposing  the  mucous 
membrane  on  the  glans,  and  leaving  a  ring  of  skin  adjoining  the 
orifice.  Any  small  arteries,  on  either  side,  and  one  or  two  near  the 
frgenum,  must  be  secured  by  ligature  or  torsion  ;  for,  although  bleed- 
ing slightly  at  the  time,  these,  vessels  are  apt  to  be  the  source  of  pro- 
fuse hemorrhage  afterwards,  even  to  the  amount  of  three  or  four  pints 
of  blood.  A  few  points  of  sature — five  or  six — should  then  be  inserted 
to  unite  the  mucous  and  cutaneous  margins  around  the  circular  in- 
cision. If,  after  snipping  the  mucous  sheath,  the  flaps  are  found  to 
be  thickened,  or  the  seat  of  warty  vegetations,  such  membrane  had 
better  be  clipped  off  on  either  side  with  the  scissors. 

In  congenital  phimosis  sometimes,  adhesions  of  the  mucous  mem- 
brane and  glans  require  to  be  detached,  either  by  running  the  probe 
round  between  the  two,  or  by  peeling  oif  the  mucous  sheath  ;  some- 
times, a  quantity  of  white  epithelial  matter  may  have  accumulated  as 
a  cake  around  the  glans,  and  this  must  be  gently  scraped  off. 

Of  the  two  operations — slitting,  and  circumcision,  of  the  prepuce — 
the  latter  procedure  is,  more  generally  applicable,  as  giving  the  cleanest 
result,  and  it  is  absolutely  necessary  when  the  prepuce  is  in  a  diseased 
state. 

After  either  operation,  care  should  be  taken  that  the  urine  does  not 
come  in  contact  with  the  wound.  Hence  it  has  been  suggested  that 
the  patient  should  micturate  with  his  penis  dipped  in  a  bowl  of  tepid 
water.  Erections  may  retard  the  healing,  and  should  be  subdued  by 
cold  applications.  Usually,  after  a  few  days,  the  line  of  incision  will 
have  closed,  the  sutures  being  picked  out,  as  union  takes  place ;  or 
having-  opened  from  inflammatory  oedema,  the  wound  undergoes  sup- 
purative granulation,  and  heals  slowly. 

Dilatation  has  been  practised,  by  means  of  a  tent — compressed 
sponge  or  laminaria  digitata  having  thus  been  used ;  or  a  tribladed 
dilating  forceps  will  be  mreo  effective.  Tight  phimosis  has  been  over- 
come by  forcible  dilatation,  in  the  hands  of  Nelaton,  and  Cruise  of 
Dublin  ;  but  the  cure  may  not  be  permanent.  A  tight  preputial  orifice 
is  most  suitable  for  this  method  of  treatment;  and  the  prepuce  had 
better  be  retracted  and  left  behind  the  corona  of  the  glans  for  a  day 
or  two,  taking  care  that  constriction  does  not  set  in. 

Paraphimosis. — In  this — the  opposite  condition  to  phimosis — the 
prepuce  is  in  a  forcibly  retracted  state  behind  the  corona  glandis, 
whereby  the  glans  cannot  be  covered.  The  constricting  preputial 
orifice  soon  becomes  the  source  of  strangulation  ;  resulting  in  swelling 
of  the  prepuce,  which  encloses  and  buries  the  seat  of  stricture  in  a 
deep  furrow,  with  a  roll  or  collar  of  the  swollen  prepuce  in  front  and 
behind;  congestion  and  swelling  of  the  glans  are  superadded;  and 
thus  the  reduction  is  rendered  projDortionately  difiicult  or  impossible. 
Most  severe  pain  attends  this  state,  increasing  to  torture ;  and  ulcera- 
tion and  extensive  sloughing  are  apt  to  follow. 

Paraphimosis  occurs  most  commonly  in  boys  ;  or  in  adults,  who 
having  naturally  a  narrow  preputial  orifice,  or  tendency  to  phimosis, 
happen  to  have  allowed  the  prepuce  to  remain  drawn  back  for  a  while. 
An  acutely  inflamed  and  cedematous  or  an  indurated  state  of  the  pre- 
puce, when  retracted,  will  also  tend  to  induce  constriciion  ;  and  para- 
phimosis not  unfrequently  arises  in  this  way  from  balanitis,  gonorrhoea, 
or  chancroid,  or  from  chancre. 
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Fig.  1059. 


Treatment. — Ueduction  should  be  effected  -without  delay.  Any 
cold  or  astringent  applications  are  of  little  avail,  the  source  of  con- 
striction and  strangulation  still  I'cmalning.  Chloroform  may  some- 
times be  adrainistei'ed,  as  the  reduction  by  manipulative  compression 
is  necessarily  painful,  and  of  some  duration.  Then  the  Surgeon  takes 
the  body  of  the  penis  between  his  forefingers,  just  behind  the  swollen 

prepuce  ;  he  compresses  and  pushes  back 
the  glans  with  his  thumbs,  at  the  same 
time  drawing  the  prepuce  forwards, 
which  slowly  rolls  over  the  glans  as  this 
disappears  (Fig.  1059).  There  will  still 
be  a  tendency  to  retraction,  so  that  a 
little  continued  compression  of  the  whole 
end  of  the  org'an,  for  a 'minute  or  two, 
may  be  advisable.  In  ninety-nine  cases 
out  of  a  hundred,  this  method  of  treat- 
ment will  prove  successful. 

When  reduction  cannot  be  effected 
by  this  procedure,  after  fair  trial,  the 
stricture  must  be  divided.  This  is  done 
by  separating  the  two  swollen  folds  of  the 
prepuce  to  reach  the  circtilar  constric- 
tion, in  the  furrow  between  them  ;  and  then  dividing  it  with  the  point 
of  a  narrow  bistoury  on  each  side  of  the  middle  line,  thus  avoiding  the 
dorsal  vessels  of  the  penis.  A  slight  incision,  almost  a  touch  with  the 
knife,  will  be  sufficient  to  enable  the  prepuce  to  be  drawn  forward  in 
the  manner  just  described.  It  may  be  requisite  to  make  a  few  punc- 
tures in  the  swollen  preputial  folds  to  evacuate  serous  fluid,  before 
reduction  can  be  accomplished.  And  perhaps  also,  the  effusion  having 
become  partly  consolidated,  the  prepuce  cannot  be  drawn  forwards ; 
although  the  stricture  has  been  divided.  But,  in  a  few  days,  the 
swelling  subsides  by  absorption,  and  then  reduction  becomes  easy. 
The  period  after  paraphimosis  when  division  of  the  stricture  becomes 
necessary  is,  I  should  say,  usually  about  thirty-six  hours ;  and  later 
than  that,  the  swelling  may  have  to  be  diminished  by  the  additional 
aid  of  puncture,  or  by  absorption.  After  reduction,  the  whole  penis 
appears  swollen,  above  the  constricted  mark  or  ring  of  ulceration  left 
behind  the  glans  ;  but  this  swelling  subsides,  and  the  prepuce  recovers 
itself,  or  any  remaining  sore  beneath  must  be  treated.  In  these 
handling  operations  on  the  penis,  the  Surgeon  should  see  that  there 
is  no  abrasion  or  fissure  on  his  fingers,  which  if  unprotected  with  lint, 
would  permit  of  inoculation  in  a  syphilitic  case. 

Gangrene. — Inflammation  and  oedema  of  the  prepuce  are  often  met 
with,  but  gangrene  seldom,  unless  in  consequence  of  prolonged  para- 
phimosis, or  of  a  chancre  having  assumed  a  sloughing  character  or  a 
state  of  sloughing  phaged8ena.  Sometimes,  from  ulcei'ation  of  the 
urethra,  gangrene  has  arisen  from  extravasation  of  urine  into  the 
corpus  spongiosum ;  of  which  I  have  seen  a  case,  and  have  figured 
a  specimen  in  another  case, — in  connection  with  the  signs  of  Extrava- 
sation of  Urine.  Gangrene  of  the  penis  has  also  been  known  to  ensue 
in  typhus  fever  and  in  paraplegia.  A  case  of  spontaneous  gangi-ene 
occurred  in  a  patient  under  the  care  of  Mr.  Partridge,  in  King's 
College  Hospital ;  and  I  have  known  a  gangrenous  patch  to  form, 
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in  a  patient  whom  I  attended  for  orchitis  wliich  rapidly  proceeded  to 
sloughing'. 

Hypertrophy  of  the  Preptice. — As  the  result  of  chronic  inflammation, 
a  solid  oedema  of  the  prepuce  may  subside ;  but  an  hypertrophied  con- 
dition or  a  kind  of  elephantoid  growth  of  the  prepuce  is  sometimes 
produced,  necessitating  excision.  In  one  sach  case,  which  Vidal 
relates,  the  organ  had  attained  to  an  enormous  size  ;  as  large  as  a. 
thigh  and  reaching  to  below  the  knee.  Tet  this  monstrous  growth  was 
successfully  excised. 

Warts  or  Vegetations. — The  mucous  membrane  of  the  prepuce  and 
glans  is  often  the  seat  of  warty  growths — papillaiy  hypertrophy,  and 
abounding  with  epithelium — as  the  result  of  long-continued  irritation 
from  gonorrhoeal  discharge  or  that  of  a  syphilitic  sore  ;  or,  indeed, 
from  any  irritating"  discharge.  The  ichorous  matter  accumulating 
under  the  prepuce  gives  rise  to  these  growths,  especially  in  the  furrow 
around  the  corona  glandis.  Soaked  with  discharge,  they  appear  as 
soft  spongy  growths,  reddish  and  vascular,  flattened  when  under  the 
prepuce,  and  pedunculated  like  small  mushrooms.  Several  such 
growths,  of  various  sizes,  may  almost  conceal  the  glans,  giving  it 
a  cauliflower  appearance.  Similar  out-growths  may  form  upon  the 
cutaneous  surface  of  the  prepuce,  or  on  the  scrotum  and  around  the 
anus  ;  they  are  here  bedewed  with  their  own  rank-smelling  secretion, 
but  have  a  firmer  consistence  than  when  sub-preputial.  In  either 
situation  they  may  be  distinguished  from  condylomata  or  mucous 
tubercles,  by  their  papillary  character,  and  from  any  form  of  epithe- 
lioma, by  the  absence  of  basic  or  circumferential  induration,  owing 
to  epithelial  infiltration. 

Cleanliness  is  the  best  preventive  of  these  vegetations  ;  and  treat- 
ment is  simply  their  removal ;  either  by  snipping  them  oS  with  curved 
scissors,  or  destroying  them  by  dusting  the  surface  with  a  powder 
consisting  of  equal  parts  of  savine  and  copper. 

Cancer  of  the  Penis  occurs  in  two  forms  :  Scirrhus,  and  Epithelial 
cancer.  The  characters  of  these  diseases  present  nothing  peculiar. 
Scirrhus  commences  as  a  hard  tubercle  in  the  groove  under  the  glans, 
and  thence  infiltrates  the  body  of  the  organ.  Its  production  seems  to 
be  predisposed  by  congenital  phimosis.  Thus,  of  twelve  patients  with 
this  form  of  cancer,  who  came  under  Hey's  observation,  nine  had  con- 
genital phimosis.  Conversely,  the  Jews,  who  are  circumcised,  are, 
Travers  states,  seldom  subject  to  the  disease.  JEpithelial  Cancer  is, 
Professor  Humphry  believes,  the  only  form  of  cancer  of  the  penis.  It 
commences  usu.ally  on  the  glans,  as  a  firm,  warty  elevation,  having  a 
broad  and  somewhat  hard  base.  At  first  painless  and  covered  with 
a  cuticular  crust,  this  being  shed  or  rubbed  off,  the  growth  becomes 
painful,  bleeds  a  [little,  and  soon  ulcerates,  discharging  a  thin,  fetid 
sanguineous  fluid.  The  ulcer  has  the  usual  characters,— presenting  a 
more  or  less  deep  and  granular  surface,  with  an  everted  and  indurated 
margin.  Sometimes,  an  exuberant,  granular  mass  sprouts  tip,  which 
discharges  the  same  fetid,  sanious  fluid,  or  which  readily  bleeds. 
But  the  ulceration — preceded  by  epithelial  infiltration  and  induration 
— spreads,  in  depth  and  circumferentially,  destroying  the  glans,  open- 
ing the  urethra,  and  involving  the  prepuce.  More  rarely,  extending 
back  to  the  root  of  the  penis,  the  ulceration  may  invade  the  scrotum, 
perinseum,  and  anus,  or  reach  the  pubes  and  groins.     Long  before  any 
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such  advancement  of  the  disease,  the  inguinal  glands  become  affected, 
but  not  distant  oi'gans.  Occasionally,  tlie  prepuce  is  the  seat  of  this 
form  of  cancer.  Phimosis  here  also  seems  to  be  a  predisposing  con- 
dition ;  and  the  pi^epuce  may  be  ulcerated  through,  disclosing  the 
cancerous  growth.  Sooner  or  later,  the  patient  succumbs  from  pain 
and  prolonged  discharge, — dying  exhausted. 

■  Diagnosis. — In  the  early  stage  of  cancer,  there  may  be  some  diflB.- 
culty  in  distinguishing  between  a  cancerous  wart  and  a  common  wart, 
or  chancroas  induration  which  has  not  ulcerated  or  has  cicatrized. 
But  the  ulcerative  tendency  of  cancer,  and  the  character  of  the  dis- 
charge, with  the  slow,  steady  progress  of  the  disease,  are  diagnostic. 
The  somewhat  advanced  period  of  life,  and  the  negative  effect  of 
treatment,  will  also  corroborate  the  nature  of  the  disease. 

Treatment. — The  only  curative  treatment  is  extirpation  ;  either  by 
circumcision,  or  by  amputation  of  the  organ.  But  operation  will 
prove  successful  only  in  an  early  stage  of  the  disease,  and  before  the 
inguinal  glands  have  become  affected. 

Circumcision  should  be  selected  only  when  the  disease  is  strictly 
limited  to  the  prepuce ;  a  comparatively  rare  condition,  whether  as 
regards  the  origin  of  cancer  of  the  penis,  or  the  stage  when  this 
affection  usually  comes  under  surgical  treatment. 

Amputation  of  the  Penis. — This  is  a  very  simple  operation,  yet  cer- 
tain particulars  must  be  observed  to  insure  its  satisfactory  performance. 
Amputation  maybe  effected  by  the  knife,  or  the  ecraseur;  the  former 
instrument  being  generally  preferable.  The  operation  should  always 
be  performed  near  the  root  of  the  penis,  in  order  to  completely  remove 
the  disease.  An  assistant  holds  that  part  of  the  organ  firmly  between 
the  thumb  and  finger,  to  prevent  the  liability  of  its  slipping  back  under 
the  pubes,and  to  restrain  hemorrhage;  then  the  Surgeon, laying  hold 
of  the  penis,  draws  the  integument  slightly  forwai-d,  and  severs  the  body 
of  the  organ  near  its  root  by  one  sweep  of  the  knife  from  above  down- 
wards. If  too  much  integument  be  drawn  over  the  stump,  it  may 
overlay  the  ui-ethral  orifice  ;  if  too  little,  an  inconvenient  puckering 
results.  Bleeding  vessels  are  then  to  be  secured;  usually,  five  arteries 
require  ligature, — the  two  dorsal  arteries,  the  artery  of  the  corpus 
cavernosum  on  each  side,  and  one  in  the  septum.  The  oozing  surface 
of  the  corpora  cavernosa  will  spontaneously  cease  to  bleed,  aided  by 
sponging  with  cold  water ;  or  such  hfemorrhage  may  be  restrained  by 
a  compress,  secured  by  a  T-bandage.  A  tendency  to  retraction  of  the 
stump  under  the  pubic  arch  must  not  be  overlooked,  and  a  catheter 
should  then  be  kept  in  the  bladder  to  insure  a  free  escape  of  the  urine. 
Granulation  and  cicatrization  close  the  wound,  the  skin  becoming 
puckered  around  the  urethral  orifice.  During  and  after  this  process 
of  healing,  this  orifice  has  a  tendency  to  contract,  resulting  in  stricture 
of  a  most  troublesome  or  even  fatal  character.  To  prevent  any  such 
result,  a  catheter  should  be  introduced  and  kept  in  the  bladder  ;  the 
silver  female  catheter,  or  a  gum-elastic  one,  may  be  used  now  that  the 
urethral  passage  is  so  much  shortened.  When  an  instrument  is  not 
easily  borne,  Mr.  Teale's  little  addition  to  the  operation  will  be  con- 
venient ;  a  catheter  is  introduced,  and  the  urethra  and  adjoining 
skin  are  slit  up  with  a  bistoury  to  the  extent  of  about  two-thirds  of  an 
inch.  A  single  suture  is  then  placed  on  each  side  of  the  slit,  uniting 
the  skin  and  mucous  membrane.     Perfect  patency  is  thus  given  to  the 
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orifice,  which  has  a  lono^,  oval  form ;  and.  after  cicatrization  has 
finished,  there  remains  a  free  opening  into  the  urethral  canal,  and  no 
mechanical  aid  will  he  required.  This  procedure  is  applicable  also 
when  contraction  has  taken  place  from  cicatrization  after  amputation  ; 
thereby  sparing  much  trouble  and  pain  in  endeavouring  to  effect 
dilatation.  I  have  accomplished  the  same  result,  by  simply  inclining 
the  bistouiy  forwards,  in  performing  the  amputation  ;  so  as  to  make 
an  oblique,  oval  aperture  of  the  urethral  termination. 

After  amputation  of  the  penis,  the  stream  of  urine  is  projected 
downwards  between  the  legs  ;  and  this  inconvenience  may  be 
avoided,  as  Pare  suggested,  by  wearing  a  short  funnel,  adapted  to  the 
pubes  over  the  stump,  whereby  the  urine  is  carried  away  from,  the 
person. 

The  results  of  amputation  of  this  organ  for  cancer  have  been 
tolerably  successful ;  especially  as  regards  the  epithelial  form  of  the 
disease.  In  several  instances  no  retura  has  taken  place,  even  for 
years  ;  six,  eight,  ten,  or  twenty.  The  disease  may,  however,  return  ; 
either  in  the  stump,  or  in  the  inguinal  glands.  The  latter  may  admit 
of  extirpation. 

Tumours  of  a  non-malignant  nature  occasionally  form  in  the 
prepuce.  Thus,  Erichsen  has  seen  encysted  tumour,  and  ncevus, 
under  the  foi-eskin. 

The  Corijora  Cavernosa— forraing  the  body  of  the  penis — may  be 
the  seat  of  various  diseases,  but  far  more  rarely  than  the  prepuce  and 
glans. 

Inflamination  sometimes  occurs  from  contusion  or  other  injury  ;  or 
it  may  arise  from  infiltration  of  urine,  through  a  urethral  opening 
into  the  corpus  spongiosum,  thence  involving  the  body  of  the  penis. 
Gangrene  may  be  met  with,  not  only  in  consequence  of  inflammation, 
but  as  proceeding  fi'om  typhus  or  paraplegia.  Chronic,  and  circum- 
scribed, inflammatory  induration  is  noticed  specially  in  Van  Buren's 
elaborate  work,  as  a  condition  which,  although  very  rare,  has  not 
attracted  sufiicient  attention.  A  slightly  painful  spot  in  the  penis, 
especially  during  erection,  is  followed  by  the  formation  of  an  indurated, 
ovoid,  flattened  mass,  with  sharply  defined  margins  ;  this  hard  lump, 
feeling  elastic,  like  cartilage,  may  be  found  in  either  or  both  corpora 
cavernosa,  and  near  the  surface,  but  plainly  not  in  the  integument. 
Remaining  stationary,  perhaps,  for  an  indefinite  period,  the  induration 
may  extend  slowly,  usually  backwards  toward  the  root  of  the  penis; 
yet  retaining  its  size  and  shape,  and  thus  disappearing  from  its 
primary  seat  as  it  progresses.  Erections  are  somewhat  painful,  and 
then  the  organ  becomes  bent  at  the  a,ffected  part,  which  is  otherwise 
only  slightly  painful  at  the  margin  of  the  induration.  This  disease 
occurs  after  mid-life  ;  and  is  not  consequent  on  gonoi'rhoea  or  stricture, 
and  is  not  apparently  a  syphilitic  affection.  Treatment  has  little 
effect.  Local  stimulation  makes  the  lump  painful,  without  diminish- 
ing its  size ;  and  neither  mercury  nor  iodide  of  potassium  seems  to 
promote  absorption.  The  induration  may  gradually  diminish,  and 
happily  never  assumes  a  malignant  character. 

Calcific  deposit,  in  the  form  of  plates,  occasionally  takes  place  in 

the  fibrous  sheath  and  substance  of  the  cavernous  bodies,  as  a  gradual 

degenerative  transformation,  after    middle    age.      Bent  and   painful 

erections  occur,   owing  to  the  indistensible  state  of  the  penis ;    and 

VOL.  II.  3   Y 


1058  SPECIAL    PATHOLOGY   AND    SURGERY. 

the  plates  can  be  felt  in  the  calcified  part,  or  at  length  perhaps  involv- 
ing  the  whole  body  of  the  organ.  Some  such  deposits,  when  small 
and  superficial,  have  been  removed  by  Regnoli  and  MacClellan. 

Tumours  sometimes  originate  in  the  cavernous  structure  of  the 
penis ;  the  fibrous  or  jibro-plastic  growth,  in  rare  cases ;  and  Cancer. 
Scirrhus,  commeucing  in  the  corona  glandis,  may  involve  the  corpora 
cavernosa  ;  and  ejjitJieliovna,  forming-  oa  the  glans,  is  liable  to  invade 
the  adjoining  portion  of  the  body  of  the  penis  ;  but  Van  Buren  notices 
that  which  I  have  never  yet  seen, — the  production,  occasionally,  of 
enceplialoid  cancer,  and  in  the  cavernous  structure.  Appearing  in  a 
lobular  form,  it  grows  rapidly,  and  involves  the  glans,  spi'outing  out 
under  the  prepuce.  The  veins  of  the  penis  become  enlarged  and 
toi'tuous.  Some  of  the  protuberant  portions  of  the  growth  along 
the  penis  are  very  soft,  and  fluctuate  under  the  finger.  The  painful 
character  of  this  form  of  cancer  is  further  diagnostic.  Infection  of 
the  inguinal  glands,  constitutional  cachexia  and  emaciation,  soon  lead 
to  a  fatal  termination.  Boys  seem  to  be  specially  subject  to  ence- 
plialoid of  the  penis,  and  it  ax'ises  soon  after  some  injury  of  the  part. 
Amputation  may  entirely  remove  the  disease,  in  an  early  stage,  and 
when  confined  to  the  fore  part  of  the  organ ;  but  even  then  the  pro- 
bability of  speedy  recurrence  would  only  justify  the  operation,  as 
affording  a  temporary  respite  from  suffering,  rather  than  with  the 
view  of  prolonging  life. 

Priapism  signifies  a  more  or  less  persistent  erection  of  the  penis, 
unaccompanied  with  sexual  desire.  The  organ  is  in  a  functionally 
morbid  state,  but  there  is  no  structural  disease  of  this  part.  The 
penis  is  very  hard  and  unbending  ;  in  some  cases,  however,  it  is  more 
especially  turgid  and  distended  rather  than  erect.  The  erections  are 
often  painful,  and  attended  with  an  aching  sensation  in  the  perinjBum. 
Sexual  intercourse  may  be  prolonged  for  a  considerable  period, — half 
an  hour,  or  longer,  until  the  individual  is  exhausted,  without  inducing 
an  orgasm  or  seminal  emission,  and  yet  the  erection  remains  unsub- 
dued. Priapism  is  referable  to  various  causes.  Generally,  this  affec- 
tion proceeds  from  injuries  or  diseases  of  the  cerebellum,  or  of  the 
spinal  cord  with  paraplegia,  or  an  overwrought  brain ;  or  it  may  be 
the  effect  of  cantharides  taken  internally.  In  children,  some  local 
source  of  irritation  is  more  common  ;  such  as  stone  in  the  bladder, 
phimosis,  or  rectal  ascarides.  Treatment  has  little  beneficial  influence 
when  the  erections  depend  on  some  central  nervous  lesion.  Counter- 
iri'itation  at  the  back  of  the  neck,  or  in  some  other  part  of  the  spine, 
may  be  tried  ;  or  blistering  the  perinseum  will  sometimes  overcome  the 
most  obstinate  priapism.  Of  internal  remedies,  bromide  of  potassium, 
in  large  doses,  and  strychnia,  are  the  most  promising. 

Malfokmatioxs. — (I.)  Deficiency  of  a  portion  of  the  urethra,  laying 
open  the  canal  from  the  external  meatus,  is  a  not  uncommon  malfox*- 
mation.     It  is  a  congenital  condition  by  arrest  of  development. 

Hypospadias,  the  most  frequent  form,  is  that  condition  wherein  the 
under  part  or  floor  of  the  urethra  is  wanting  ;  to  the  extent  usually 
of  the  glans,  or  sometimes  as  far  back  as  the  root  of  the  penis.  Thi'ough 
this  under  fissure,  the  urine  is  passed  somewhat  inconveniently,  and 
the  semen  is  ejected  in  an  unsatisfactory  manner  during  sexual  inter- 
course. When  the  fissure  passes  some  w^ay  back,  it  may  be  inipi'ac- 
ticable  to  eject  the  semen  into  the  vagina. 
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Epispadias  signifies  the  opposite  coRdition  :  that  wherein  the  upper 
part  or  roof  of  the  urethra  is  wanting,  to  a  variable  extent  from  the 
meatus,  together  with  a  corresponding  portion  of  the  glans  and  of 
the  mesial  junction  of  the  corpora  cavernosa.  The  iipper  fissure  is, 
perhaps,  more  open  than  an  under  fissure ;  hnt  epispadins  is  usually 
less  extensive,  unless  in  connection  with  exti-o version  of  the  bladder, 
and  it  is  certainly  a  much  less  common  form  of  urethral  deficiency. 
In  a  slight  case,  the  Sui'geon  may  well  assure  an  anxious  parent  that 
the  boy  will  probably  make  as  good  a  man  as  the  father. 

(2.)  Absence  of  the  Urethra  is  occasionally  met  with,  as  in  extrover- 
sion of  the  bladder;  or  the  canal  may  be  obliterated  in  ?i portion  of  its 
course,  or  occluded  merely  by  a  membranous  diaphragm,  generally 
near  the  vesical  orifice  ;  or  there  may  be  a  second  meatus — a  variety 
of  hypospadias,  usually  about  an  inch  behind  the  site  of  the  normal 
one ;  of  which  malformation  I  have  seen  an  instance.  In  some  cases 
of  imperforate  urethra,  the  urachus  remains  open  for  the  discharge  of 
urine. 

Treatment. — As  a  rule  it  will  be  best  to  leave  these  urethral  mal- 
formations alone ;  any  such  defect  probably  not  having  much  func- 
tional importance,  and  being  little  improved  by  any  operative  proce- 
dure. When,  however,  the  urethral  deficiency  exists  to  an  extent 
which  practically  renders  the  person  impotent,  the  hypospadias  or 
the  epispadias  may  perhaps  be  remedied  by  a  plastic  operation.  The 
edges  of  the  opened  portion  of  urethra  should  be  pared,  and  brought 
together  by  sutui'e,  over  a  catheter.  I*^ arrowing  of  the  urethra  may  be 
overcome  by  dilatation,  and  obliteration — an  imperforate  condition — 
has  been  remedied  by  the  formation  of  an  artificial  posterior  meatus  ; 
occlusion  of  the  meatus — atresia — or  a  membranous  diaphragm,  may  be 
perforated  by  a  trocar,  when  the  existence  of  the  latter  obstruction  has 
been  clearly  ascertained. 

Congenital  shortness  of  the  urethra — a  rare  defect — is  attended  with 
curvature  of  the  penis  during  erection.  This  has  been  rectified  by 
loosening  the  urethra,  to  transplant  the  orifice  further  back  ;  and 
incisions  must  be  made  in  the  inextensible  sheaths  of  the  corpora 
cavernosa,  transversely,  to  sti'aighten  the  organ. 


CHAPTER   LXIX. 

INJURIES    AND    DISEASES    OF    THE    SCROTUM,    TESTIS,    AND    CORD. 

The  Testicles,  with  the  Spermatic  Cords,  and  the  Coverings  of  these 
organs,  are  subject  to  numerous  Diseases,  the  nature  of  which  should 
be  well  understood  by  the  Surgeon  ;  as,  owing  to  their  contiguity, 
they  require  a  careful  diagnosis,  and  in  consideration  of  their  frequency 
and  impoi-tance,  they  demand  attentive  study,  with  a  view  to  effectual 
treatment. 

The  Injuries  to  which  these  parts  are  liable  may  be  briefly  noticed. 

Wounds  of  the  Scrotum  seldom  occur  accidentally  ;  although  they 
are  sometimes  produced  by  self-castration,  or  other  mutilation — perhaps 
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involvincr  the  testicles.  An  incised  ov  a  lacerated  wound  is  the  least 
common  form  of  lesion  ;  but  the  scrotum  is  more  exposed  to  contused 
wound,  or  at  least  to  confusion,  as  from  a  kick  or  a  fall  athwart  a  beam. 
This  may  be  attended  with  sub-integumental  wound  of  the  urethra, 
or  injury  followed  by  a  communicating  abscess  ;  in  either  case  leading 
to  extravasation  of  urine  into  the  scrotal  cellular  texture.  Otherwise, 
contusion  affecting  the  scrotum  presents  a  large,  globular  swelling,  of 
a  purple  or  blackish  colour,  having  the  ordinary  appearance  of  ecchy- 
uiosis — from  hsemorrhage  into  the  cellular  texture.  Generally,  absorp- 
tion takes  place,  in  the  course  of  a  few  weeks,  and  the  scrotum  resumes 
its  foi-mer  size  and  colour.  This  sub-integumental  extravasatiou  is 
often  accompanied  with  an  effusion  of  blood  into  the  tunica  vaginalis, 
— forming  lujimatocele. 

The  treatment  of  these  scrotal  injuries  must  be  conducted  on  ordi- 
nary principles.  An  extensive  wound,  whether  incised  or  lacerated, 
and  exposing  the  testicle,  or  allowing  perhaps  both  these  organs  to 
hang  out  of  the  scrotum,  looks  a  formidable  lesion.  Owing  to  the 
contractile  character  of  the  integument,  there  is  comparatively  little 
h-aemorrbage,  but  the  wound  opens  widely  ;  so  much  so,  that,  as  the 
scrotum  shrinks,  the  testis  might  remain  protruded  and  become  fixed 
by  adhesion.  Having,  therefore,  returned  the  testis,  when  protruded, 
the  scrotal  integument  must  be  brought  together,  and  retained  in 
apposition  by  a  few  points  of  suture.  The  scrotum  should  then  be 
supported  on  a  cushion,  and  covered  with  a  fold  of  lint,  overlaid  by 
oiled  silk  to  prevent  any  dribbling  of  urine  into  the  wound.  Repai-ation 
is  veiy  active  in  this  part,  primary  union  ensuing  probably  in  a  few  days. 
In  the  event  of  the  testicle  being  wounded,  as  by  a  puncture  especially, 
some  hernial  protrusion  of  the  gland-substance  takes  place.  This  may 
be  replaced  through  the  constricting  aperture  in  the  tuuica  albuginea, 
and  the  opening  closed  by  suture  ;  when  irreducible,  it  should  be 
snipped  off  with  scissors,  rather  than  be  left  to  slough  away — further 
protrusion  thus  resulting.  No  attempt  should  ever  be  made  to  pull 
away  a  protruded  portion  of  the  gland,  which  soon  looks  like  a  slough. 
Contusion  of  the  scrotum — without  urethral  wound — i-equires  nothing 
more  than  rest,  absorption  of  the  extravasated  blood  being  aided  by 
cold  lotions.  Incisions  are  not  only  unnecessary,  but  prejudicial,  by 
admitting  air,  and  thus  inducing  decomposition  of  the  blood. 

Diseases. — IxFLAiniATOET  CEde^ia  of  the  scrotal  integument  is  an 
affection  of  an  erysipelatoiis  character;  and,  owing  to  the  loose  struc- 
ture of  the  subcellular  tissue,  it  is  attended  with  great  effusion  and 
swelling,  with  a  marked  tendency  also  to  rapid  sloughing.  The  skin 
becoming  involved,  the  testicles  and  cords  are  soon  exposed,  and  these 
organs  may  even  hang  pendulous,  entirely  bereft  of  integument. 

Diagnosis. — Scrotal  oedema  of  this  kind  presents  a  general  re- 
semblance in  appearance  to  the  spreading  swelling  produced  by  extra- 
vasation of  urine.  But,  in  the  two  cases  I  have  seen,  certain  differences 
were  sufficiently  characteristic.  The  extension  of  the  scrotal  swelling 
upwards  on  the  abdomen,  is  not  uniform  on  both  sides  ;  when  an 
incision  is  made,  there  is  no  discharge  of  any  urinary  smelling  fluid  ; 
and  a  catheter  can  be  passed  into  the  bladder,  without  encountering 
any  obstruction,  as  from  stricture  of  the  urethra. 

This  affection  is  liable  to  occur  in  enfeebled  persons,  from  any 
slight  local  cause  of  irritation;  as  a  small  wound,  crack,  or  abrasion  ; 
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a  boil  or  small  abscess  in  or  near  tbe  scrotum.  Sudden  exposure  of 
tbe  part  to  cold,  as  in  tbe  act  of  micturition,  may  be  followed  by 
inflammatorj  oedema.  Apart  from  tbe  predisposing  constitutional 
condition,  slougbing  of  tbe  scrotum  rarely  supervenes.  In  conse- 
quence of  the  extravasation  of  urine,  mortification  of  tbe  sci'otal 
integument  is  met  witb  as  often  as  tbis  causative  condition  occurs, — 
unless  speedily  relieved  by  treatment ;  but  the  scrotum  is  very  seldom 
the  seat  of  mortification  from  frost-bite  ;  although  such  cases  have 
been  seen  by  Sir  A.  Cooper  and  Mr.  Curling.  I  bave  known  it  occur 
in  a  worn-out  man,  simply  as  an  idiopathic  affection, — from  a  feeble 
circiilation,  unaccompanied  with  dropsy. 

Treatmeyit  consists  in  elevation  of  tbe  scrotum,  witb  fomentations  ; 
and  early,  free  incisions,  on  eitber  side  of  tbe  raphe,  down  to  the  most 
dependent  part  of  the  swelhng.  Tension  is  thus  relieved,  and  the 
tendency  to  sloughing.  In  the  event  of  this  issue,  granulation  and 
cicatrization  proceed  apace  even  after  the  most  extensive  exposure. 
Constitutional  treatment  must  be  conducted  onordinary  principles,  for 
sustaining  the  patient's  strength  during  the  consecutive  processes  of 
destruction  and  reparation. 

Anasarca  of  the  scrotum,  in  old,  weak  persons,  should  be  met  by 
puncture,  rather  than  by  incision. 

GEdema  of  tlie  scrotum,  in  neivborn  infants,  often  happens  in  conse- 
quence of  some  slight  irritation  of  the  skin.  It  subsides  usually  under 
careful  attention  to  keep  the  part  dry  and  powdered.  Death,  how- 
ever, may  ensue ;  a  result  which  Professor  Humphry  witnessed  in  one 
case,  and  of  which  he  cites  two  such  cases. 

Emphysema  of  the  scrotum  is  occasionally  met  with  as  a  feigned 
disease,  in  soldiers  and  prisoners  ;  the  sub-integumental  cellular  texture 
having  been  inflated  until,  perhaps,  the  scrotum  may  be  as  large  as  a 
cocoa-nut.  The  tumour,  thus  produced,  presents  no  discolouration,  but 
rather  a  whitish  appearance,  with  some  translucency,  and  it  crepitates 
when  handled.  There  is  no  pain  from  this  distension,  nor  consequent 
danger,  and  tbe  aerial  swelling  subsides.  Emphysema  of  the  scrotum 
sometimes  forms  part  of  a  general  emphysema,  from  wound  of  tbe 
lung",  as  in  some  cases  of  fractured  ribs  ;  and  a  certain  degree  of  scrotal 
emphysema  arises  from  gangrene. 

Prurigo  of  tbe  scrotum  is  a  wretched  affection,  incident  to  old  age ; 
occurring  also  in  men  who  are  martyrs  to  chronic  rheumatism  or  gout ; 
and  it  continues  more  or  less  uninterruptedly  for  months,  perhaps  for 
the  remainder  of  life.  The  patient  is  troubled  with  an  unbearable 
itching  of  the  scrotum;  he  scratches  himself  in  vain  to  obtain  more 
than  temporary  relief ;  and  at  last,  with  the  effect  of  provoking  a 
reddish  papular  eruption,  the  scrotal  integument  becomes  thickened 
and  coriaceous,  and  assumes  a  brownish  tint  darker  than  the  natural 
colour  of  this  part,  while  the  sebaceous  follicles  get  enlarged  and  yield 
an  offensive  secretion.  The  suffering  is  paroxysmal,  with  intervals  of 
freedom  between  the  attacks.  During  the  day  there  may  be  only  an 
occasional  attack  oE  itching,  especially  after  exercise,  but  at  night  the 
warmth  of  the  bed  gives  ceaseless  torment,  banishing  sleep,  until  the 
sufferer  lies  worn  out. 

Treatment  may  assuage  the  intolerable  irritation,  but  is  rarely  cura- 
tive. Owing  to  tbe  age,  usually,  of  the  patient,  his  constitution  will 
not   respond  to  iron,    quinine,   or  other  tonics  ;  nor  can  a  confirmed 
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gouty  diathesis  be  controlled  by  specific  remedies.  Any  obvious  source 
of  irritation  should  be  removed  ;  a  simple  unstimulating  diet,  and 
careful  regulation  of  the  bowels,  thus  tending  to  relieve  the  itching  ; 
scrupulous  cleanliness  also  must  be  observed,  the  scrotum  being 
washed,  night  and  morning,  with  warm,  or  even  hot,  water,  and  then 
wrapped  in  a  soft  cloth.  These  precautions  are  of  little  avail,  unless 
the  habit  of  scratching  the  part  can  be  overcome.  Morphia,  taken  inter- 
nally at  bedtime,  or  by  hypodermic  injection  near  the  scrotum,  is 
the  most  soothing  of  sedatives.  Certain  topical  applications  are  also 
efficacious.  Thus,  an  ointment  of  chloroform  and  lard,  ^i.  to  the  ^\., 
may  be  used.  Curling  recommends  other  formulae,  more  especially. 
The  unguentum  hydrargyri  uitratis  mitius  is  one  of  the  most  useful. 
Various  lotions  may  be  employed.  Bichloride  of  mercury — two  grains 
to  an  ounce  of  water;  or,  the  sulphuret  of  potash — a  drachm  in  eight 
ounces  of  lime-water ;  but  the  combination  more  often  preferred,  in 
the  same  author's  large  experience,  is — the  hydrochlorate  of  morphia, 
3i.,  and  borax,  51!.,  mixed  with  four  ounces  of  glycerine,  and  diluted 
by  the  addition  of  eight  ounces  of  water.  This  application  has  a  seda- 
tive influence.  So  also,  a  lotion  of  hydi'oc^'anic  acid,  dil.,from  5SS.  to 
5i.,  with  glycerine  and  water  in  equal  parts  to  one  ounce.  In  different 
cases,  one  or  other  of  these  agents  having  failed  or  lost  its  effect,  another 
may  be  tried  or  substituted  with  advantage.  By  some  such  resources, 
the  patient  may  be  relieved  of  his  misery. 

Pediculi,  known  in  vulgar  parlance  as  "  crab-lice,"  sometimes 
infest  the  hair  of  the  pubes  and  scrotum.  They  are  easily  seen,  with 
their  oblong  ova  attached  to  the  hairs.  These  parasites  are  readily 
killed  by  a  wash  of  corrosive  sublimate — two  or  three  grains  to  the 
ounce  of  Avater  ;  or  simply  by  sprinkling  the  part  with  calomel.  Some 
of  the  pediculi  have  perhaps  migrated  to  other  hairy  portions  of  the 
body,  as  the  armpits,  and  may  be  extei'minated  by  similar  means. 

CuTAXEOUS  affections  of  the  scrotum  are  not  uncommon  ;  eczema  and 
pityriasis  in  particular.  But  they  offer  no  peculiarities  with  regard  to 
their  diagnosis  and  ti'eatment. 

Elephantiasis  or  Htpeeteophy  of  the  scrotum  rarely  occurs  in  this 
country,  but  is  very  common  in  tropical  climates  ;  especially  China, 
the  Indies  (East  and  West) ,  Egypt,  and  South  America.  It  consists  of  a 
fibroid  thickening  of  the  scrotal  integument,  with  infiltration  of  serum 
or  oily  matter;  the  latter  being  sometimes  so  abundant  as  to  give  to 
the  whole  the  character  of  an  oleaginous  mass.  The  blood-vessels 
become  much  enlarged  and  varicose,  so  that  the  fibroid  structure  is 
remarkably  vascular.  The  cremaster  has  been  foimd  thickened,  and 
the  spermatic  cords  elongated;  but  the  testes  are  usually  healthy. 
Hydrocele  occasionally  co-exists,  or  sometimes  scrotal  hernia.  The 
whole  naass  is  pendulous,  and  of  a  globular,  ovoid,  or  pyriform  shape. 

Causes. — A  low  chronic  inflammation  would  seem  to  be  the  origin 
of  this  disease ;  and  it  commences  either  at  some  one  point,  thence 
spreading  gradually  over  the  scrotum,  or  as  a  tumefaction  of  the  whole 
bag.  There  may  be  some  locally  exciting  cause,  as  a  fistulous  tract ; 
more  frequently,  no  source  of  irritation  can  be  traced. 

The  part  may  remain  smooth,  or  become  tuberculated  and  cor- 
rugated ;  in  either  case,  it  has  little  or  no  tendency  to  ulcerate,  unless 
in  consequence  of  abrasion.  Slowly  increasing,  without  pain,  the 
scrotal  hypertrophy  often  attains  an  enormous  bulk  (Fig.  1060),  and 
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Fig.  1060; 


weigiLS  50,  100,  or  eren  150  pounds  ;    ultimately  proving  fatal  by  its 

distressing  weight,  or  perhaps  by  the    supervention  of  ulceration  and 

incessant  ichorous  discharge.      Sometimes  the  mass  falls  iato  a  state 

of  gangrene,  and  thus  the  patient  dies,  as  in  a  case  related  by  Hendy. 

Ichthyosis  not  nnfrequently  co-exists  in  other 

parts  of  the  body.     Cases  of  Elephantiasis  of 

the  scrotum  have  been  recorded  by  Clot-Bey, 

of  Egypt ;  by  Liston,  Key,  Sir  W.  Fergnsson, 

Mr.  Isaacson,  Mr.  Brett,  Mr.  Haynes  Walton, 

and    Mr.     Wiblin,     of     Southampton;    ^vhile 

numerous    examples   have   been    contributed, 

principally  from   the  experience  of  Delpech, 

Larrey,    Titley,    Picton,   Thebaud,    Bozeinan, 

O'Farrall,  and  Fayrer. 

Treatment. — In  the  early  stage  of  this  dis- 
ease, it  may  perhaps  be  arrested  by  pressure 
and  otber  means  of  allaying  chronic  inflamma- 
tion of  the  skin.  Sir  Joseph  Fayrer  speaks 
highly  of  iodine,  with  quinine,  arsenic,  and 
iron ;  but  that  change  of  climate  from  the 
endemic  source  of  the  disease  is  especially 
reruedial,  patients  having  lost  the  hypertrophy 
on  returning  to  England.  Such  treatment 
failing  to  take  effect,  recourse  must  be  had  to 
the  operation  of  excision,  without  delay. 

Excision. — When  the  tumour  is  of  moderate  size,  the  testes  and 
penis  maybe  dissected  out  and  saved  ;  the  htemorrhage  not  proceeding 
to  a  dangerous  extent.  When  the  tumour  has  attained  to  a  large  size 
— forty  pounds  and  upwards — it  must  be  excised  en  masse,  including 
th.e  genital  organs ;  the  heemorrhage  of  a  partial  excision  would  be  so 
profuse  as  to  be  fatal  during  the  operation  ;  and  even  with  the  rapidity 
of  complete  excision,  patients  have  sunk  from  loss  of  blood.  To  pre- 
vent the  risk  of  haemorrhage,  a  clamp  should  be  applied  to  the  neck  of 
the  tumour,  or  a  cord  ligature,  or  the  tumour  may  be  raised  for  half 
an  hour  before  the  operation,  in  order  to  drain  back  the  blood  into  the 
general  circulation.  In  Mr.  Walton's  case,  the  scrotum  was  first  tied 
in  small  segments  close  to  the  trunk,  and  the  mass  removed  below  the 
ligatures ;  then,  as  each  strangulated  part  was  liberated,  the  vessels 
were  secured.  The  scrotum  weighed  eight  or  nine  pounds,  and  the 
patient  recovered. 

The  general  results  of  excision  in  this  disease  are  shown  by  161 
cases  wherein  Mr.  Esdaile,  of  Calcutta,  operated,  with  the  loss  of  only 
five  per  cent.  ;  and  in  no  instance  was  death  directly  due  to  the  opera- 
tion. In  113  cases  submitted  to  excision  in  the  Medical  College 
Hospital  of  Calcutta,  twenty-one  died,  or  a  percentage  of  18'58.  The 
large  size  or  weight  of  the  mass  removed  may  not  occasion  an  unsuc- 
cessful result ;  Clot-Bey  having  had  four  successful  cases,  where  tbe 
weight  qi  the  tumour  removed  was,  severally,  65,  70,  80,  and  110 
pounds.  The  causes  of  death  have  generally  been  haemorrhage,  shock, 
exhaustion,  pyaemia,  or  diarrhoea;  and  joeritonitis,  in  one  or  two  cases, 
by  inflammation  extending  up  the  spermatic  cord. 

Lymph  Scrotum,  is  the  name  given  by  Dr.  P.  Manson,  of  Amoy,  to 
*  From  photograph  to  Author,  by  Sir  Joseph  Fayrer. 


1064  SPECIAL   PATHOLOGY    AND    SURGERY. 

a  fox'ni  of  the  elephantoid  disease,  depending  on  a  vai-icose  enlargement 
of  the  lymphatics,  and  heuce  designated  vainx  lymphatieus,  b}'  Dr. 
Macleod,  of  Calcutta.  The  scrotum  is  enlarged  to  twice  or  thrice  its 
normal  size, — perhaps  only  on  one  side,  and  the  thick  and  rough 
inteo-ument  is  beset  with  vesicles,  one  or  more  of  which  bursting,  dis- 
charges a  fluid,  having  the  pale  yellow  colour  of  lymph,  or  milky- 
white  appearance  of  chyle.  And  such  nnquestionably  is  its  nature. 
The  inguinal  glands  also  are  much  enlarged ;  and  thence  Dr.  V. 
Carter  infers  that  the  scrotal  lymphatics  become  distended  and  vari- 
cose from  obstruction  to  the  lymphatic  circulation  through  the  glands. 
By  the  discharge  of  lymph,  the  scrotum  shrinks  considerably,  but  in 
a  few  daj's  the  fluid  reaccumulates,  the  vesicles  reappear,  and  the 
swelling  returns.  The  pathology  of  this  disease  is  confirmed  by  the 
structure  of  the  tumour ;  section  showing  a  network  of  intercom- 
municatino-  vessels,  with  ampuUiform  dilatations,  lined  with  the 
mosaic  endothelial  cells  of  lymphatic  vessels.  Thus  sinuses  are  pro- 
duced in  the  mass  of  the  tumour,  and  vesicles  are  presented  on  the 
scrotum,  as  Rindfleisch  observes,  from  the  varicose  dilatation  of  the 
sub-papillary  lymphatics,  forming  cells  in  the  cutis,  and  not  by  upraising 
of  the  cuticle  alone.  The  unstriated  muscular  fibres  are  overgrown, 
but  otherwise  there  is  not  much  hypertrophy  of  the  scrotum.  Half  a 
pint  or  more  of  chylous  fluid  may  ooze  from  the  succulent  mass,  which 
alfcoo-ether  weighs,  perhajjs,  two  or  three  pounds.  The  disease  seems 
to  be  the  result  of  chronic  inflammation  affecting  the  scrotum  and 
inguinal  glands,  during  repeated  attacks  of  malarious  fever.  It  is 
prevalent  in  the  marshy  districts  of  India  and  China.  In  both  forms 
of  disease — elephantoid  scrotum  and  lymph  scrotum,  a  small  worm  has 
been  found  in  the  blood,  named  the  Filaria  sanguinis  Jiominis ;  but  the 
same  species  is  not  uncommon  in  Indian  dogs. 

Tumours  of  the  scrotum  are  rare.  Fibrous  tumour  has,  however, 
been  known  to  occur  in  several  instances,  collected  by  Mr.  Curling. 
It  originates  in  the  areolar  tissue,  is  painless,  and  grows  slowly ; 
attaining  sometimes  to  the  enormous  size  of  twenty  or  thirty  pounds, 
and  upwards.  This  species  of  scrotal  tumour  occasionally  undergoes 
calcification ;  and  some  have  been  of  the  recurrent  fibroid  variety. 
The  ordinary  fibrous  growth  has  been  removed  successfully,  even  when 
of  the  largest  size.  Sebaceous  cysts  are  sometimes  met  with ;  one  of 
the  naturallv  large  follicles  in  the  scrotal  integument  having  become 
distended  AA'ith  fatty  matter  from  obstruction  of  the  duct-orifice. 
Fatty  tumour  of  the  scrotum  is  far  more  uncommon ;  and  Cystic 
tumour  is  quite  rare.  Professor  Humphry  has  met  with  only  two 
recorded  cases.  Both  the  latter  kinds  of  tumour  have  jDroved  very 
difficult  of  diagnosis.  Large  calculi  have  every  now  and  then  been 
known  to  find  their  way  from  the  bladder  into  the  scrotum ;  thence 
escaping  by  ulceration  or  being  excised. 

Cancer  of  the  scrotum  is  generally  of  the  epithelial  kind,  and  this 
occurs  mostly  in  chimney-sweeps.  Hence  the  disease  has  been  named 
Chimney -siv ee-per  s  cancer,  or  soot-cancer.  It  appears  to  arise  from  the 
constant  irritation  by  soot  lodging  in  the  folds  of  the  scrotum,  and  is 
a  common  affection.  Commencing  usually  between  the  ages  of  thirty 
and  forty,  rarely  befoi'e  puberty,  it  appears  as  a  flattened  soft  tubercle 
or  Avart  of  a  leaden  hue,  and  situated  generally  near  the  lower  and 
fore  part  of  the  scrotum;    this  little  lump  slowly  spreads,  becomes 
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indurated  and  corered  with  a  crust  or  hj  a  thick  hornj  concretion. 
Occasionally,  more  than  one  such  lump  may  form.  Ulceration  takes 
place,  and  an  uneven  open  surface  is  exposed  ;  having  a  sinuous  edge, 
with  a  hard  tuberated  horder  and  an  indurated  base,  discharging  a 
thin  bloody  fluid.  Ultimately,  the  whole  scrotum  is  destroyed,  ex- 
posing the  testicles,  which  are  usually  spared  ;  and  the  inguinal  glands 
becojne  indurated.  Death  ensues  from  constant  pain  and  continued 
discharge,  with  perhaps  occasional  haemorrhage ;  and  in  a  jDeriod 
averaging  four  or  five  years.  The  disease  is  then  found  to  be  a  nearly 
local  affection,  not  invading  the  kimbar  glands  or  the  abdominal 
viscera. 

Treatment. — Free  excision  affords  the  only  hope  of  cure,  and  this 
in  proportion  to  the  limitation  of  the  disease.  When  it  returns,  the 
operation  may  be  repeated  ; 

and   again  and  again,  even  Fig.  1061.* 

to  the  removal  of  the  whole  .-„„=,.... 

scrotum  and  testes,  provided 
such  free  excision  can  re- 
m.ove  the  whole  of  the  di- 
sease. Induration  of  the 
inguinal  glands  is  no  positive 
bar  to  the  operation ;  for 
slight  induration  may  after- 
wards subside  or  remain 
quiescent;  while  with  greater 
induration  and  enlargement, 
these  glands  can  perhaps  be 
dissected  out  as  part  of  the 
disease  and  operation  of  ex- 
cision. 

Painlloma,  or  warty 
growth  of  the  scrotum,  is 
a  rare  affection.  In  the  only 
instance  I  have  seen  (Fig. 
1061),  this  scrotal  condition 
was  produced  apparently  by 
irritation  from  the  constant  dribbling  of  urine  through  a  fistulous 
opening,  consequent  on  stricture  of  the  urethra  ;  there  was  also  a 
fistulous  channel  opening  in  a  most  uncommon  situation,  namely, 
above  the  pubes,  in  the  hypogastric  region.  I  removed  the  warty 
growths  with  curved  scissors,  thus  reducing  the  scrotum  to  almost  its 
normal  size  ;  but  the  papillomatous  disease  ultimately  returned  to  some 
extent,  owing  to  the  incurable  state  of  the  stricture. 


^^^Sl^v,,.^^ 


Diseases  op  the  Testis  and'  Cord. 

Associated  with  the  Testis  and  the  Scrotum,  the  Tunica  Vagixalis, 
intervening  between  the  two,  may  be  the  seat  of  certain  diseased  con- 
ditions :  Hydrocele,  and  Hcematocele,  in  their  ordinary  forms,  as  signi- 
fying either  an  accumulation  of  serous  fluid,  or  an  effusion  of  blood, 
within  this  serous  sac.  The  spermatic  veins  are  liable  to  varicose 
enlargement,  forming  Varicocele. 

*  Royal  Free  Hospital.     (Author.) 
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Diseases  of  the  Testis  and  Cord  specially  comprise  five  generic 
conditions: — (1)  Infiammation  or  Orchitis  and  Epididymitis ;  (2) 
Chronic  Enlargement — Syphilitic  and  Scrofulous  or  Tuherciolar ;  (3) 
Tumours, — Fibrous.  Cartilaginous,  Cystic,  Cancer ;  (-i)  Atrophy  of 
the  Testis ;  (5)  Functional  Disorders — Spermatorrhoea,  Impotency, 
Sterility,  Hyperaesthesia  of  the  Testis,  Neuralgia ;  Congenital  Malposition 
of  the  Testis. 

Hydrocele. — In  the  widest  acceptation  of  the  term,  Hydrocele 
signihes  an  accumulation  of  serous  fluid,  in  connection  Avith  the  Testis 
or  the  Spermatic  Cord. 

Ordinarily,  the  fluid  is  collected  in  the  tunica  vaginalis,  enveloping 
the  testis ;  sometimes,  in  a  cyst  or  cysts,  variously  situated  relatively 
either  to  the  testis,  or  in  the  course  of  the  spermatic  cord.  Hence, 
Hydroceles  may  be  divided  into  that  of  the  Tunica  Vaginalis  Testis  ; 
and  the  Encysted  forms,  as  relating  either  to  the  Testis  or  to  the  Cord. 
An  accumulation  of  serous  fluid  in  the  tunica  vaginalis  may  occur 
in  tw'O  conditions  of  the  sac  :  either  when  the  A^aginal  process  of  peri- 
toneum has  become  obliterated,  whereby  the  fluid  is  contained  in  a 
distinct  sac, — constituting-  the  common  form  of  Hydrocele;  or  when 
that  tubular  pi'olongation  of  peritoneum  remains  unobliterated,  so  that 
the  fluid  is  contained  in  a  sac  which  communicates  with  the  general 
peritoneal  cavity, — constituting  Congenital  Hydrocele.  This  occurs 
usually,  of  course,  in  infants  or  children  ;  but  sometimes  also  in  adults, 
— when  the  vaginal  process  of  peritoneum  has  remained  open. 

Hydrocele  of  the  Tunica  Vaginalis. — The  serous  fluid  is  accumulated 
in  a  distinct  sac,  enveloping  the  testis  ;  and  this  organ,  somewhat  en- 
larged, is  usually  situated  at  the  lower  and  back 
part  of  the  sac  (Fig.  1062).  Sometimes  the 
testis  is  flattened  and  spread  out  by  constant 
pressure  of  the  fluid  ;  and  the  epididymis  is  then 
elongated,  obliterating  the  pouch  which  naturally 
exists  between  the  testis  and  epididymis.  Or, 
the  testicle  may  be  separated  fi'om  the  back  part 
of  the  sac  by  an  increase  of  this  pouch,  wlaich. 
forms  a  second  sac  communicating  with,  the 
general  sac  of  the  tunica  vaginalis,  between  the 
testis  and  epididymis.  Lastly,  the  testis  may 
occasionally  j^roject  into,  and  transversely  across, 
the  hydrocelic  cavity ;  forming  a  septum  whereby 
the  sac  is  divided  into  two  compartments.  The 
position  of  the  testis  is  sometimes  changed  to 
the  lower  and  fore  part  of  the  sac,  or  it  may 
lie  wholly  in  front.  The  serous  fluid  is  simply  the  natural  secretion  of 
the  tunica  vaginalis,  or  slightly  modi6ed  by  inflammation.  Clear,  and 
of  a  pale  straw  colour,  this  fluid  often  acquires  a  dark-brownish  or 
chocolate  hue,  in  an  old  hydrocele,  or  rarely  it  has  a  white  milky 
colour ;  in  both  cases  becoming  less  transparent  or  opaque.  In  its 
composition  the  fluid  is  albuminous,  alkaline,  and  saline ;  but  there 
may  be  associated — fibi'ine  in  variable  propoi'tion,   as   indicated  by 

*  EoT.  Coll.  Snrg.  Mas.,  2326.  A  large  hydrocele  of  the  tunica  vaginalis,  show- 
ing the  position  of  the  testicle  on  the  posterior  wall,  about  one-third  from  the  fundus 
of  the  sac.  There  are  two  small  pedunculated  bodies  on  the  upper  part  of  the 
epididymis.     (Hunterian.) 


Fig.  1062.* 
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spontaneous  coagulation;  or  red  corpuscles  of  the  blood,  in  a  disin- 
tegrated state,  when  the  fluid  is  dark  coloured,  reddish,  brown,  green,  or 
even  black,  with  perhaps  flakes  of  cholesterine  intermixed ;  or  products 
of  inflammation  occasionally,  as  flakes  of  lymph.  Occasionallj, 
spermatozoa  are  found  in  the  fluid  of  hydi'ocele;  apparently  fi'om  an 
encysted  hydrocele  of  the  testis,  adjoining  the  tunica  vaginalis,  having 
burst  into  the  sac,  or  having  been  punctured  in  tapping  the  vaginal  sac. 
la  point  of  quantity,  the  fluid  of  hydrocele  varies  from  six  to  twelve 
or  twenty  ounces,  averaging  less  than  a  fluid  pint;  but  it  may  have 
accumulated  to  double  or  treble  that  amount.  The  largest  quantity 
I  have  ever  tapped  from  a  hydrocele  measured  fifty-two  ounces ;  the 
largest  quantity  on  record  was  that  removed  fi'om  Gibbon,  the  historian, 
whose  hydrocele,  when  tapped  by  Mr.  Cline,  yielded  six  quarts  ! 

Si'jns. — A  collection  of  serous  fluid  in  the  tunica  vaginalis  is 
attended  with  a  swelling  on  the  aifected  side  of  the  scrotum,  which 
presents  certain  distinctive  characters.  This  swelling  is  at  first  soft 
and  fluctuating  under  compression  with  the  fingers,  but  it  becomes 
tense  and  elastic  as  the  sac  is  distended;  it  is  translucent  when 
examined  by  transmitted  light.  Increasing-  in  size  according  to  the 
quantity  of  fluid  secreted,  the  swelling  varies  in  magnitude  from  a 
hen's  egg  to  a  small  cocoa-nut ;  occasionally,  it  attains  to  a  size  which, 
dragging'  over  the  penis,  buries  that  organ,  and  extends  downwards 
to  or  towards  the  knees.  In  point  of  shape,  the  swelling  is  at  first 
oval ;  enlarging',  it  becomes  pyriform  with  the  large  end  downwards, 
thus  corresponding'  to  the  shape  of  the  distended  tunica  vaginalis  ; 
and  there  is  often  a  slight  transverse  constriction  about  the  middle  of 
the  tumour,  apparently  due  to  the  lower  border  of  the  cremaster 
muscle,  which  thus  gives  an  hour-glass  appearance  to  the  hydrocelic 
swelling.  Little  or  no  pain  is  experienced,  only  some  tenderness  in 
the  testicle  or  epididymis;  and  a  sense  of  weight  or  drag'ging  down 
as  the  hydrocele  enlarges. 

The  mode  of  examining  a  hydrocele  is  very  simple.  Having  handled 
the  swelling  to  ascertain  its  fiuid  character,  by  fluctuation  or  elasticity, 
the  translacency  may  be  shown  by  grasping  the  posterior  part  of  the 
tumour,  so  as  to  render  the  integument  of  the  fore  part  tense  ;  then 
placing  a  lighted  candle  on  one  side  of  the  tumour  and  looking 
through  it  from  the  opposite  side,  at  the  same  time  screening  any 
direct  light  from  the  eye,  by  resting  the  hand  edgewise  along  the  front 
of  the  scrotum. 

Varieties  of  Hydrocele  are  met  with,  in  consequence  of  changes  in 
the  sac,  or  the  contained  fliiid.  These  changes  are  chiefly  found  in  old 
hydrocele.  Thichening  of  the  sac  often  takes  place,  the  tunica  vagi- 
nalis acquiring  the  resistance  of  pasteboard;  sometimes  it  becomes 
cartilaginous,  or  even  osseous  by  the  formation  of  bony  plates  on  its 
intei'ior.  A  hilocular  or  inultilocuJar  condition  of  the  sac  sometimes 
occurs  ;  either  as  a  result  of  pouch-like  dilatations  (Fig.  1063),  or  of 
inflammatory  adhesions  of  the  interior  and  the  formation  of  septa, 
dividing  the  sac  into  two  or  more  compartments.  The  seroios  fluid  is 
liable  to  undergo  the  changes  of  colour  and  opacity  already  noticed. 

Under  these  cii-cumstances,  the  fluctuation  and  translucency  of  the 
tumour  become  less  and  less  marked  as  signs  of  hydrocele.  The  test 
by  transmitted  light  may,  however,  yet  be  available  when  the  examina- 
tion is  conducted  in  a  darkened  room.     But  the  brownish  or  blackish 
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colour  of  the  fluid  contained  in  the  sac,  sometimes  renders  the  tumour 
quite  opaque. 

Hydro-sarcocele  signifies  that  variety  wherein  the  testicle  itself  is 
much  enlarged  in  conjunction  with  hydro- 
cele ;  and  1  have  known  this  condition  to 
exist  on  both  sides. 

Diagnosis. — Hydi'ocele  is  distinguished 
from  scrotal  hernia, — by  the  translucency  of 
the  swelling,  when  this  sign  is  present;  by 
the  tumour  terminating  alDruptly  at  the  ex- 
ternal abdominal  ring,  instead  of  extending 
Avith  a  thick  stalk  iipvvards  into  the  inguinal 
canal ;  by  the  sharp  angle  formed  at  the 
external  ring,  and  hinge-like  movement  of 
the  tumour,  when  it  is  tilted  forwards  ;  by 
the  absence  of  impulse  at  that  point,  on 
coughing ;  by  irreducibility  of  the  tumour — 
as  compared  with  an  ordinary,  or  reducible, 
heimia  ;  by  the  lighter  Aveight  of  hydrocele ; 
and  by  the  history  of  its  development,  as  to 
whether  the  swelling  commenced  below,  in 
the  scrotum,  and  ascended  to  the  groin,  or 
descended  into  the  scrotum.  Hydrocele  of 
a  hernial  sac  rarely  occurs  ;  and  differs  from 
ordinai-y  hydrocele  of  the  tunica  vaginalis,  in  the  tumour  being  dis- 
tinct from  the  testicle  below,  in  the  scrotum,  and  by  its  extending 
up  to  the  internal  abdominal  ring.  When  purely 
inguinal,  the  tumour — thus  formed — closely  re- 
sembles an  encysted  hydrocele  of  the  cord.  Apart 
from  the  history  of  hernia,  the  distinction  ixiay  be 
impossible.  The  two  conditions — hernia  and  hydi'o- 
cele — are  not  unfrequently  co-existing  (Fig.  1064)  ; 
the  hernial  sac  descending  into  the  scrotum,  in 
front  or  behind  the  hydrocele,  on  one  side  of  it, 
or  sometimes  into  the  hydrocele.  Out  of  six  cases 
of  the  latter  relative  position  which  Dupuytren 
Avitnessed,  in  two  only  symptoms  of  strangulation 
resulted  fi'om  constriction  of  the  hernia  at  the  line 
where  it  was  engaged  in  the  serous  pouch  of  the 
hydrocele.  From  cystic  disease  of  the  testicle, 
hydrocele  may  be  distinguished  by  the  fluctuation 
extending"  all  over  the  swelling,  instead  of  being 
limited  to  some  part  of  the  tumour.  From  ho'inato- 
cele,  or  a  collection  of  blood  in  the  tunica  vaginalis,  hydrocele  is  known 
by  its  translucency;  when  non-transparent,  recourse  must  be  had  to 
the  aid  of  puncture  by  a  trocar,  as  the  turning-point  of  diagnosis. 
Rarely,  cancerous  thickening  of  the  tunica  vaginalis  is  attended  with 
an  effusion  of  fluid  into  the  sac,  which  simulates  hydrocele  ;  the  testis 

*  Eoy.  Coll.  Surg.  Mus.,  2335.  Complete  septum  in  tnnica  vaginalis  testis,  and 
hydrocele  of  each  sac.  Above  tliis  bipartite  tunica  vaginalis,  there  is  the  sac  of  an 
old  inguinal  hernia.  The  hydrocele  had  existed  twenty-five  years,  and  the  patient 
died  at  seventy  years  old,  after  an  operation  for  strangulated  hernia.    (E .  B.  Walker.) 

t  Ibid.,  1337.      (Hnuterian.) 
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itself  remaining"  free  of  cancer-growth,  this  disease  is  unlike  an  en- 
larged testicle  with  hydrocele,  or  hydro- sarcocele. 

Double  hydrocele,  one  on  each  side  of  the  scrotum,  occurs  in  about 
an  equal  number  of  cases. 

Causes. — The  serous  fluid  in  the  tunica  vaginalis — forming  hydro- 
cele— is  only  an  excessive  quantity  of  that  which  naturally  moistens 
the  internal  surface  of  the  tunic  ;  and  its  accumulation  results  from 
loss  of  balance  between  secretion  and  absorption.  This  change  seems 
to  be  dependent  on  long'-continued  irritation,  and  often  arises  from  a 
blow  or  other  external  violence.  One  of  the  largest  hydroceles  I  ever 
knew  was  produced  by  a  blow  from  a  cricket-ball.  Inflammation  may 
also  be  induced  in  like  manner  ;  g-iving  rise  to  hydrocele,  and  an 
effusion  of  lymph  mixed  with  the  serous  fluid.  Hydrocele  occurs  most 
frequently  about  middle  life,  and  in  persons  of  a  weakly  constitution, 
or  an  enfeebled  state  of  health. 

Loose  bodies  are  found,  occasionally,  in  the  ttinica  vaginalis,  which, 
by  constant  irritation,  give  rise  to  hydrocele.  These  bodies  are  analo- 
gous to  loose  cartilages  in  joints.  They  have  an  oval,  flattened  shape, 
and  a  smooth  surface ;  a  somewhat  elastic  hardness,  and  vary  in  size 
from  a  pea  to  a  hazel-nut.  Seldom  more  than  three  are  present. 
They  consist  of  fibro-cai*tilage,  perhaps  partly  ossified.  Originally 
pedunculated,  and  hanging  from  within  the  vaginal  sac,  these  bodies 
become  detached  and  freely  movable  ;  gliding  about,  they  are  I'cadily 
felt,  at  least  before  the  sac  becomes  distended  with  fluid. 

Treatment. — Arrest  of  the  secretion,  and  resorption  of  the  serous 
fluid,  in  hydrocele,  cannot  be  induced  by  any  known  medicinal  treat- 
ment, toi^ical  or  constitutional.  In  this  respect,  hydrocele  resembles 
similar  effusions  in  hydrocephalus,  hydrothorax,  hydrops  articuli,  etc. 

The  treatment  adopted  may  be  Palliative,  by  tapping  ;  or  Curative, 
by  tapping,  and  the  injection  of  some  stimulating  fluid  to  induce  in- 
flammation or  inflamraatrry  adhesion  ;  or,  as  a  last  resource,  by  the 
introduction  of  a  seton  for  the  same  purpose. 

Palliative  Treatment. — Tapping  a  hydrocele  is  performed  by  means 
of  a  fine  trocar  and  cannula,  in  the 
following  manner.  The  Surgeon 
having  ascertained  the  position  of 
the  testis,  usually  at  the  lower  and 
back  part  of  the  scrotum,  he  grasps 
the  posterior  part  of  the  tumour  so 
as  to  make  tense  the  skin  in  front ; 
then  selecting  a  spot  aboiit  the  middle 
of  the  projecting"  surface,  and  in  an 
interspace  between  the  veins,  he 
thrusts  a  fine  trocar  and  cannula  in 
a  perpendicular  direction  backwards 
into  the  hydrocele,  taking  care  not  to 
push  the  instrument  so  far  back  as 
to  wound  the  testicle,  when  the 
hydrocele-sac  yields  suddenly  before 
the  point  of  the  trocar  (Fig.  1065). 
The  object  of  thus  avoiding  the  veins, 
and  of  directly  transfixing  the  skin  and  sac  of  the  hydrocele,  is  to 
prevent   any   effusion  of  blood  into  the  intervening   cellular  tissue, 


Fig.  1065. 
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which  might  lead  to  sloughino- ;  while  the  testicle  is  avoided  by  ob- 
serving the  precaations  in  handling  the  tumour,  and  as  to  the  limited 
depth  of  the  instrument.  On  withdrawing  the  trocar,  the  fluid  is 
drawn  off  through  the  cannula,  which  is  then  itself  withdrawn,  and 
the  puncture-spot  covered,  if  necessary,  with  a  small  piece  of  plaster. 

The  relief  afforded  by  this  procedure  is,  usually,  only  temporary  ; 
the  fluid  is  almost  certain  to  reaccumulate  in  the  course  of  a  few 
months, — as  early  as  five  weeks  I  have  known  twelve  ounces  repro- 
duced, when  the  hydrocele  had  often  been  tapped  previously.  Tapping 
may  then  be  repeated,  and  on  sevei'al  subsequent  occasions,  when- 
ever requisite  to  relieve  the  weight  and  inconvenience  of  the  hydro- 
cele. In  healthy  subjects  and  small  hydroceles,  palliative  treatment, 
by  a  single  or  repeated  tapping,  sometimes  proves  a  radical  cure. 

Gurative  Treatment. — This  may  be  effected  by  means  of  a  stimu- 
lating injection,  or  by  the  introduction  of  a  seton. 

Injection. — Tapping  having  been  performed  as  already  described, 
some  stimulating  fluid  is  injected  through  the  cannula  by  means  of  a 
small  glass  syringe.  Various  fluids  have  been  used — port  wine,  spirits 
of  wine,  sulphate  of  zinc  in  the  proportion  of  a  drachm  to  the  pint  of 
water ;  but  the  most  eif ectual  kind  of  injection  is  tincture  of  iodine,  to 
the  amount  of  two  or  three  drachms.  The  injection  may  be  allowed  to 
remain  in  the  sac ;  or  allowed  to  escape,  after  the  lapse  of  a  short 
period  varying  from  a  few  minutes  to  half  an  hour,  according  to  the 
practice  of  some  Surgeons. 

Two  practical  points  should  be  observed  in  using  the  injection  : 
firstly,  that  the  slit  in  the  cannula  be  completely  within  the  tunica 
vaginalis,  before  throwing  in  the  fluid ;  secondly,  while  withdrawing 
the  cannula,  the  sac  should  be  nipped  against  it  between  the  finger 
and  the  thumb.  Both  these  precautions  are  with  the  view  of  pre- 
venting any  escape  of  the  injection  into  the  cellular  tissue  between 
the  skin  and  sac ;  an  accident  which  would  probably  be  followed  by 
diffuse  inflammation  and  sloughing,  particularly  in  a  weakly  patient. 

The  immediate  effects  of  injection  are  more  or  less  severe  ;  pain, 
extending  up  the  cord  into  the  abdomen,  and  pei'haps  attended  with 
faintness ;  a  transversely  puckered  appearance  of  the  scrotum  I  have 
also  seen  produced,  by  contraction  of  the  dartos,  and  some  degree  of 
priapism. 

4/^er-treatm.ent  is  simple.  The  patient  should  rest  for  a  few-45ays. 
In  the  course  of  twenty-four  hours,  inflammatory  eft'usion  will  have 
taken  place  into  the  sac,  and  the  swelling  may  be  reproduced  to  nearly 
its  original  size,  looking  almost  as  if  the  hydrocele  had  not  been  tapped. 
This  is  a  good  sign,  announcing  the  probability  of  a  radical  cure 
ensuing.  The  degree  of  pain  produced  is  no  criterion  of  the  curative 
eflBcacy  of  injection.  At  the  time  of  operation,  sudden  and  severe  pain 
may  be  excited  immediately  the  stimulating  fluid  touches  the  tunica 
vaginalis,  and  which  becomes  excruciating  ;  yet  without  much,  if  any, 
inflammation  being  induced.  Conversely,  there  maybe  little  pain  and 
much  inflammation.  According  to  the  degree  of  inflammatory  swelling 
produced,  it  will  be  necessary  to  regulate  the  process  ;  by  handling  the 
scrotum  on  the  affected  side  to  promote  eff'usion,  or  'oj  cold  lotions  to 
moderate  it.  Orchitis,  to  some  extent,  accompanies  the  inflammatory 
effusion  within  the  sac  ;  thus  presenting  a  mixed  swelling,  oedematous 
to  the  touch  superficially,  hard  and  tense  when  felt  deeper.     In  a  few 
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days,  also,  as  the  scrotal  swelling  subsides,  that  of  the  testicle  becomes 
more  obvious.  A  dry  friction-sound  can  often  be  elicited  when  the 
interior  of  the  tunica  vaginalis  conies  in  contact ;  and  a  permanent 
cure  results  in  a  month  or  six  weeks.  Double  hydrocele  may  be 
tapped,  but  not  injected,  at  the  same  time. 

The  cure  of  hydrocele  seems  to  be  effected  in  two  ways :  either  in 
consequence  of  adhesive  inflammation,  whereby  the  cavity  of  the 
tunica  vaginalis  is  obliterated  more  or  less  completely  ;  or  by  the  mere 
passing  of  inflammation  upon  this  membrane,  whereby  its  secretory 
power  is  so  modified  as  to  restoi-e  the  balance  between  absorption  and 
secretion  of  the  serous  fluid  which  naturally  lubricates  the  surface  of 
the  tunic.  Failures  occur,  either  by  an  absence  of  inflammation,  or 
by  an  excess,  with  undue  effusion  or  deficient  absorption  of  the  super- 
fluous effusion,  the  tunica  vaginalis  remaining  distended  with  fluid. 
Suppuration  very  rarely  supervenes  ;  Sir  B.  Brodie  witnessed  it  in 
three  cases,  and  Mr.  Curling  has  seen  one  such  case.  Occasionally,  the 
hydrocele  has  returned,  and  then  gradually  disappeared.  But  g'enerally 
the  cure  by  injection  is  permanent,  entitling  it  to  be  designated  the 
radical  cure  of  hydrocele  ;  although  sometimes  the  fluid  has  returned 
after  a  lapse  of  years. 

The  results  of  iodine  injection  have  been  very  satisfactory,  both  as 
regards  its  safety  and  success  in  the  cure  of  hydrocele.  It  excites  in- 
flammation of  a  moderate  and  uniform  degree,  rarely  very  severe,  yet 
generally  sufficient  for  the  purpose.  The  proportion  of  failures  has 
been  variously  estimated;  in  India,  where  iodine  injection  was  origin- 
ally iutroduced  by  Sir  R.  Martin,  the  failures  scarcely  amount  to  one 
per  cent. ;  in  France,  Velpeau  calculates  them  at  three  per  cent.  In 
this  country  it  has  also  proved  very  successful. 

Seton. — The  cui^e  by  the  passage  of  a  seton  should  be  reserved  ex- 
clusively for  the  few  cases  wherein  injection  has  failed.  After  tapping 
the  hydrocele,  a  long  needle,  armed  with  a  seton  of  silk,  is  passed  up 
the  cannula,  and  drawn  through  the  upper  part  of  the  scrotum  ;  then 
the  cannula  is  removed,  the  needle  cut  off,  and  the  thread  knotted 
loosely.  This  is  allowed  to  remain  until  sufficient  inflammatory 
effusion  has  been  excited ;  usually,  in  a  period  varying  from  twenty- 
four  to  thirty  hours,  but  sometimes  extending  to  ten  or  twelve  days. 
Little  inflammation  may  have  ensued,  yet  a  radical  cure  may  result. 
But  intense  orchitis  and  prolonged  suppurative  discharge  from  the 
tunica  vaginalis  are  not  unfrequently  induced  by  this  method  of 
treatment,  and  my  experience  of  it  is  very  unfavourable. 

The  radical  cure — whether  by  injection  or  seton — should  be 
practised  only  under  certain  circumstances,  with  regard  to  the  size 
of  the  hydrocele  and  the  patient's  state  of  health  or  age.  These  pre- 
cautions are  necessary  in  relation  to  the  safety  and  efficiency  of  the 
radical  cure. 

In  certain  excejptional  conditions,  local  and  constitutional,  the 
radical  cure  of  hydrocele  should  not  be  resorted  to.  Large  hydroceles 
—  one,  for  example,  containing  a  quart  of  fluid — should  not  be 
injected;  the  consequent  inflammation  of  so  large  a  sac  might  prove 
overwhelming  and  terminate  fatally.  Such  a  hydrocele  may  be 
tapped ;  and  in  a  short  time  emptied  again,  when  the  sac  has  become 
contracted;  and  then  this  smaller-sized  sac  can  be  safely  and  effectually 
injected.     A  thicJc-icalled  hydrocele,  with  perhaps  ossific  deposit  on  the 
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interior  of  the  tunica  vaginalis,  can  scarcely  be  cured,  but  is  apt  to 
RuppiTi-ate  from  a  stimulant  injection.  Or,  when  the  fluid  is  bloody 
or  purulent,  this  condition  is  unfavourable  for  adhesion  or  an  ari-est  of 
secretion.  Hydrocele  depending  on  enlargement  of  the  testicle — hydro- 
sarcocele — is  incurable  by  injection, — the  disease  of  the  organ,  whether 
svphilitic  or  scrofulous,  remaining  as  the  cause  of  resecretion  of  fluid 
in  the  sac.  An  enfeebled  state  of  health,  or  persons  advanced  in  life, 
should  not  be  subjected  to  the  risk  incurred  by  injection.  Tapping 
may  be  resorted  to  as  occasion  requires. 

In  these  and  other  conditions  adverse  to  the  radical  cure  by  in- 
jection, the  tunica  vaginalis  may  be  laid  open  by  incision,  under  anti- 
septic  precautions  ;  and  this  method  of  treatment  has  been  practised 
with  safety  and  success,  resulting  in  a  permanent  cure.  Incision 
proved  a  very  dangerous  cure  as  formerly  pi-actised,  the  tunica  vagi- 
nnlis  having  been  stufli'ed  with  lint,  in  order  thus  to  obliterate  the  sac. 
But  when  the  tunica  is  united  to  the  scrotal  integument,  by  carbolized 
suture,  and  a  drainage-tube  inserted,  with  strictly  antiseptic  precau- 
tions in  the  whole  procedure,  incision  has  yielded  favourable  results  in 
Germany  and  in  the  hands  of  some  English  Surgeons.  Mr.  W.  H.  A. 
Jacobson,  of  Guy's  Hospital,  warmly  advocates  antiseptic  incision  in 
various  exceptional  cases  of  hydrocele;  and  has  thus  succeeded  in 
effecting  a  radical  cure  in  nine  cases,  three  of  them  double  hydroceles. 

In  children,  external  irritation,  by  means  of  some  stimulant  applica- 
tion to  the  scrotal  integument,  will  often  suffice  to  cure  a  hydrocele. 
Tincture  of  iodine,  diluted  with  an  equal  proportion  of  water,  answers 
the  purpose ;  or  any  gently  stimulant  lotion  or  ointment  may  be 
employed. 

Congenital  Hydrocele  presents  a  few  points  of  importance  with 
regard  to  its  diagnosis  and  treatment. 

The  vaginal  process  of  peritoneum  remaining  open,  as  a  tubular 
prolongation  communicating  with  the  general  peritoneal  cavity,  this 
condition  of  the  hydrocelic  sac  gives  rise  to  certain  characters,  which 
distinguish  it  from  ordinary  hydrocele  and  from  scrotal  hernia.  The 
serous  fluid  accumulated  in  the  sac  can  be  returned  by  pressure  into 
the  abdomen,  especially  in  the  recumbent  position;  and  the  sac  gradu- 
ally refills  again,  when  the  pressure  is  removed  from  the  external 
abdominal  ring  and  the  patient  stands  up.  In  both  these  respects, 
congenital  hydrocele  essentially  differs  fi'om  common  hydrocele.  But 
it  resembles  hernia.  This  may,  however,  be  distinguished  by  its 
opacity;  and  in  the  non-congenital  form  of  hernia,  by  the  more  per- 
ceptible'presence  of  the  testicle  at  the  lower  part  of  the  scrotum. 

Treatment. — Repressive  measures,  by  cold  lotions  and  mild  aperients, 
may  sometimes  catise  the  swelling  to  subside.  When  repression  fails, 
the  hydrocele  should  be  emptied  of  its  contents  into  the  abdomen,  by 
gently  compressing  the  scrotum  on  the  affected  side,  and  a  truss  applied 
to  the  external  ring,  as  for  inguinal  hernia.  The  process  of  peritoneum 
may  now  undergo  contraction  and  become  obliterated ;  thus  reducing 
the  sac  to  that  of  a  common  hydrocele.  Then,  in  this  state,  tapping, 
or  with  injection  as  the  radical  cure,  may  be  practised.  In  cases  where 
the  testicle  has  not  descended,  the  treatment  by  obliteration  of  the 
vaginal  process  of  j^^ritoneum,  and  injection,  will  obviously  be  in- 
applicable. 

Encysted  Hydrocele. — This  form  of  hydrocele  consists  in  the  produc- 
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tion  of  a  cyst  or  cysts,  containing  a  thin  waterj  fluid  ;  and  projecting 
from  some  part  of  the  testis  (Fig.  1066)  or  epididymis  (Fig.  1067). 
It  differs  from  common  hydrocele  in  its  relation  to  the  testicle  ;  being 


Fig.  1066.* 
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situated  above  or  below,  or  to  one  side 
of,  this  organ,  instead  of  enveloping 
it.  Sometimes,  however,  the  cyst  pro- 
jects into  the  sac  of  the  tunica  vagi- 
nalis, distending  it  as  if  the  fluid  were 
contained  in  its  cavity.  Two  very  rare  formations  of  encysted  hydro- 
cele are  worthy  of  notice,  as  relating  to  the  testis  ;  one,  in  which  a  cyst 
forms  between  the  tunica  vaginalis  and  the  tunica  albuginea  ;  and  the 
other,  in  which  a  cyst  is  produced  within 
the  wall  of  the  tunica  albuginea  itself,  dis- 
tending it  into  a  cavity  enclosing  the  cyst 
(Fig.  1068). 

The  signs  of  encysted  hydrocele  are,  as 
in  ordinary  hydrocele,  a  swelling,  flucttiating 
and  transparent,  but  having  the  above- 
mentioned  different  relations  to  the  testis ; 
and  as  the  cyst  slowly  increases,  to  even  a 
large  size,  the  testicle  is  borne  npon  its 
wall,  thus  further  altering  the  relative  posi- 
tion of  the  organ.  An  uneasy  sensation 
may  be  experienced  in  the  testis,  or  in  the 
head  of  the  epididymis ;  but  the  development 
of  encysted  hydrocele  is  scarcely  painful, 
and  attended  with  only  a  slight  dragging  of  the  spermatic  cord.  The 
fluid  contained  in  the  cyst  is  of  a  thin  watery  character,  instead  of  beino- 
a  yellow  serous  fluid;  and  it  is  remarkable  for  abounding  in  spei'ma- 
tozoa — a  peculiarity  discovered  by  Listen.  In  both  these  particulars, 
the  fluid  of  encysted  hydrocele  differs  from  that  of  ordinary  hydrocele. 

*  St.  Thomas's  Hosp.  Mas.,  E.  69.     Encysted  hydrocele  of  large  size. 

t  London  Hosp.  Mus.,  E./.  116.  Encysted  hydrocele  of  the  tnnica  vaginalis. 
The  cyst  springs  from  the  npper  part  of  the  epididymis. 

J  ibid.,  E./.  101.  Encysted  hydrocele  of  the  tunica  albuginea  of  testis.  The 
cyst  is  the  size  of  a  hen's  egg,  and  its  walls  are  from  one-eighth  to  one-quarter  of 
an  inch  in  thickness,  alveolar  and  sacculated  from  the  exudation  of  plastic  matter. 
(J.  Hutchinson.     See  also  Trans.  Path.  Soc.) 
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Fig.  1069* 


When  tbis  cyst  projects  into  the  tunica  vaginalis,  simulating  common 
hydrocele,  the  only  possible  distinction  may  be  the  nature  of  the 
encysted  fluid,  as  shown  by  puncturing  -with  a  trocar.  From  contain- 
ing spermatozoa,  encysted  hydrocele  is  sometimes  named  spermatocele. 
A  tumour  of  slightly  solid  consistence  might  yield  the  sensation  of  a 
cyst;  e.g.,  a  myxoma  of  the  epididymis.  A  rai'e  specimen  of  this 
kind  will  be  found  in  the  Miiseum  of  the  Royal  College  of  Surgeons 
(2392b),  as  presented  by  Mr.  Gay. 

Treatment  is  precisely  the  same  as  that  already  described.  The 
radical  cure,  by  iodine  injection,  is  not  so 
uniformly  successful  as  in  ordinary  hydro- 
cele ;  but,  if  it  fail,  incision  of  the  cyst  has 
been  recommended,  in  order  that  it  may 
granulate  from  the  bottom  and  thus  become 
obliterated.  Encysted  hydrocele  may  some- 
times be  left  alone  ;  the  cyst  attaining  to  a 
certain  size,  and  then  remaining  stationary 
for  years. 

Encysted  hydrocele  may  be  conjoined 
"with  an  ordinary  hydrocele  of  the  tunica 
vaginalis,  forming  a  bilobed  tumour  or 
swelling;  but  having  an  elastic,  fluctuating 
character  (Fig.  1069).  In  the  specimen  1 
have  figured,  the  tumour  is  associated  with 
a  large  inguinal  hernia ;  the  sac  being  above 
the  compound  hydrocele,  and  separate.  The 
spermatic  vessels  are  spread  out  on  the 
anterior  aspect  of  the  hernial  sac. 

Hydrocele  of  the  Spermatic  Cord. — This  form  of  hydrocele  is  cha- 
racterized by  the  presence  of  a  cyst,  con- 
taining serous  fluid;  and  situated  in  some 
part  of  the  spermatic  cord  (Fig.  1070).  Ifc 
occurs,  usually,  between  the  external  ab- 
dominal ring  and  the  testicle  ;  but  it  may  be 
found  within  the  inguinal  canal  and  near  the 
internal  abdominal  ring,  or  at  any  inter- 
mediate point.  But  the  cyst  is  always  dis- 
tinct from  the  testicle  or  the  tunica  vaginalis. 
The  signs  are  those  of  a  round  or  oval 
tumour,  rarely  attaining  to  a  larger  size  than 
a  hen's  egg ;  elastic,  and  translucent  when  it 
can  be  examined  by  transmitted  light.  The 
swelling  is  painless.  It  is  movable,  unaffected 
by  compression,  and  receives  no  impulse  on 
coughing ;  unless  situated  in  the  inguinal 
canal,  when — owing  to  its  mobility  up  and 
down  the  canal,  according  to  the  recumbent  or 
standing  position  of  the  patient — the  apparent  diminution  under  com- 

*  Eoy.  Coll.  Saro:.  Mus.,  2337.     (Sir  A.  Cooper.) 

t  Ibid.,  2158.  Hydrocele  of  the  spermatic  cord;  the  cyst  having  nearly  a 
globular  form,  and  being  almost  five  inches  in  diameter.  The  vessels  of  the 
cord  pass  over  its  posterior  as^ject.  The  tunica  vaginalis  testis  is  seen  below. 
(Sir  A.  Cooper.) 
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pression,  and  some  impulse  on  coughing,  will  render  the  diagnosis 
from  inguinal  hernia  difficult.  The  return  of  the  tumour  in  any 
position  of  the  patient,  chiefly  distinguishes  it  fi-om  hernial  protrusion. 
But  even  this  distinction  fails  in  the  diagnosis  from  an  irreducible 
hernia. 

The  forma,tion  of  any  such  cyst  in  the  spermatic  cord  seems  to  be 
generally  due  to  an  unobliterated  portion  of  the  vaginal  sheath  of  peri- 
toneum which  accompanies  the  cord  ;  and  which,  at  that  part,  becomes 
distended  by  an  accumulation  of  fluid  in  it.  Sometimes  the  cyst 
arises  as  a  distinct  cystic  formation,  connected  with,  the  cord.  Hydrocele 
of  the  cord  occurs  most  frequently  in  children  or  young  boys  ;  although 
it  may  be  met  with  at  all  ages. 

Treatment  should  be  conducted  on  the  same  principles  as  for  other 
hydroceles,  by  tapping  and  stimulating  injection,  or  the  introduction 
of  a  seton ;  or  by  an  incision  to  induce  granulation  from  the  bottom  of 
the  cyst. 

Diffused  hydrocele  of  the  Cord  has  been  described  by  Pott  and 
Scarpa;  and,  as  a  variety  of  hydrocele,  has  found  its  way  into  Surgical 
works.  If  it  ever  occurs,  it  is,  probably,  simply  an  oedema  of  the 
cord,  and  not  any  kind  of  cyst-formation. 

Treatment  would  have  to  be  conducted  on  ordinary  principles ; 
counter-irritation  by  blistering,  or  incision  of  any  localized  swelling 
to  discharge  the  fluid  and  provoke  consolidation. 

Congenital  hydrocele  of  the  cord  is  that  condition  in  which  the 
unobliterated  ]Dortion  of  the  vaginal  sheath  of  peritoneum  retains  a 
communication  with  the  abdominal  cavity  ;  instead  of  being  closed  as 
a  distinct  sac,  in  the  ordinary  form  of  hydrocele  of  the  cord.  Serous 
fluid  is  apt  to  collect  in  this  communicating  cyst,  constituting-  the 
hydrocele.  It  may  form  in  the  inguinal  canal,  or  in  the  scrotum. 
The  swelling  yields  an  impulse  on  coughing,  and  is 
reducible  by  compression,  more  or  less  readily,  ac- 
cording to  the  size  of  the  abdominal  aperture.  To 
distinguish  congenital  hydrocele  of  the  cord  from 
inguinal  hernia  may  be  most  difficult.  In  the  scro- 
tum, some  translucency  of  the  swelling  might  de- 
termine the  question.  Cases  have  been  described 
by  Melchiori  and  Furneaux  Jordan.  The  only 
available  treatment  would  be  to  try  to  obliterate  the 
abdominal  communication  by  the  application  of  a 
truss,  as  for  the  cure  of  ordinary  congenital 
hydrocele. 

Hydrocele  of  the  spermatic  cord  may  be  associ- 
ated with  inguinal  hernia;  a  complication  which  is 
well  illustrated  in  the  specimen  here  represented 
(Fig.  1071).  The  hernial  sac  may  dip  down  into 
the  hydrocele  of  the  cord ;  thus  forming  two  sacs  to 
the  hernia,  that  of  the  hydrocele  being  opened  first 
in  the  course  of  an  operation.  A  specimen  of  this 
kind  is  described  by  Mr.  W.  Rivington  in  the 
"London  Hosp.  Reports,"  vol.  ii. 

Double  hydrocele,  one  on  either  side,  is  sometimes  met  with;  but 
more  rarely,  there   may  be   also    a  co-existing    hydrocele  of   either 
*  London  Hosp.  Mus.,  A.  g.  47. 
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spermatic  cord,  as  occurred  in  the  case  from  which  the  parts  are  figured 
(Fig.  1072). 

Tumours  of  the  Spermatic  Cord  may  be  noticed  as  rare  pathological 
specimens,  but  which  are  seldom  met  wnth  in  practice.     Thus,  in  one 

Fig.  1072.*  Fig.  1073.t 


case,  the  cord  was  the  seat  of  a  medalkry 
cancer  (Fig.  1073)  ;  in  another  case,  a  fatty 
tumour  Avas  found  in  the  cord  (Roy.  Coll. 
Surg.  Mus.,  2461).  Taking  these  as  samples  of 
malip-nant  and  non-malignant  growths,  the  diagnosis  of  the  former 
will  be  more  obvious  as  the  disease  progresses  and  involves  the  integu- 
ment, whereas  an  indolent  tumour,  like  lipoma,  would  have  to  be 
distinguished  from  omental  hernia, — by  the  absence  of  impulse  on 
coughing,  and  the  irreducible  chai-acter  of  the  sw^elling.  A  syphilitic 
gummy  tumour  in  the  cord,  of  which  Verneuil  records  an  instance, 
would  have  a  specific  constitutional  history  to  aid  its  diagnosis. 

H.EiiATOCELE. — By  hgematocele  is  meant  an  effusion  of  blood  into 
the  tunica  vaginalis  ;  or  in  a  cyst  connected  with  the  testicle  or  cord — 
encysted  htematocele. 

The  enclosed  blood  varies  in  quantity  and  condition.  In  the  latter 
respect,  the  blood  may  be  a  sanguineo-serous  fluid,  or  pure  blood.  It 
may  be  clotted,  mingled  with  fluid,  or  become  uniformly  coagulated 
and  laminated  in  layers,  as  in  an  aneurismal  sac.  Or,  the  coagula  have 
undergone  various  states  of  decolourization  and  disintegration.  The 
containing  tunic  or  cyst  usually  becomes  thickened,  perhaps  to  a  con- 
siderable extent,  amounting  even  to  an  inch  in  thickness,  and  involving 
the  surrounding  cellular  texture  ;  as  the  result  of  inflammation  induced 
by  the  presence  of  effused  blood.    In  hematocele  of  the  tunica  vaginalis 

*  Boy.  Coll.  Snrg.  Mus.,  2339.  Double  hydrocele  of  the  tunica  vaginalis,  with 
hvdrocele  of  each  spermatic  cord ;  on  one  side  the  tunica  vaginalis,  on  its  inner 
surface,  is  adherent  by  films  of  plastic  lymjA,  resulting  from  injection  for  the 
radical  cure  of  hydrocele.  Some  of  the  injected  fluid  escaped  into  the  cellular 
tissue  of  the  scrotum  ;  and  the  consequent  inflammation  was  so  severe,  that  the 
patient — an  old  man — died.     (Listen.) 

t  Ibid.,  2463.  Medullary  tumour  of  the  spermatic  cord;  lobulated,  of  an 
ovoid  form,  and  nearly  six  inches  long.  The  substance  of  this  mass  has  the 
■Qsually  soft  and  highly  vascular  character  of  encephaloid  cancer;  and  tbe  section 
(on  the  other  side,  not  seen)  shows  a  locular  fibrous  matrix,  with  contained  cancer- 
substance.  The  vessels  of  the  spermatic  cord  are  spread  out  over  the  tumour. 
The  testicle  below  is  healthy.     (Sir  A.  Cooper.) 
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Fig.  1074.* 


(Fig.  1074),  this  fchickening  involves  also  the  tunica  albuginea,  but  not 
the  substance  of  the  testicle,  which  remains  healthy ;  although  atro- 
phied from  constant  pressure  by  the  distended  sac,  or  by  the  con- 
traction of  its  own  thickened  tunic.  Lymph  is  sometimes  effused  as 
a  product  of  inflammation,  on  the  inner 
surface  of  the  tunica  vaginalis,  there  being 
mingled  with  the  blood. 

The  cause  of  Hsematocele  is  traumatic ; 
a  blow  or  squeeze  of  the  testicle  ;  a  strain, 
as  affecting  the  cord  ;  or  other  mode  of  vio- 
lence. In  haematocele  of  the  tunica  vagi- 
nalis, the  source  of  the  blood  is  some  rup- 
tured vein  in  the  tunic,  or  a  small  rent  in 
this  membrane,  or  it  may  be  a  wotind  of  a 
vessel  in  tapping  hydrocele.  Spontaneous 
hsematocele  is  also  said  to  occur,  apparently 
from  rupture  of  an  enlarged  spermatic  vein  ; 
or  from  a  hsemorrhagic  tendency,  as  in 
scurvy. 

In  heematocele  of  the  cord,  rupture  of 
an  enlarged  spermatic  vein  is  the  source  of 
effusion. 

Hcematocele  of  the  Tunica  Vaginalis. — 
An  effusion  of  blood  into  the  tunica  vagi- 
nalis may  occur  as  an  original  affection,  or  supervene  upon  hydrocele. 

Signs. — In  both  cases  a  swelling  is  presented,  which  slowly  and 
gradually  increases  in  size,  until  it  attains  to  that  of  a  duck's  egg  or  a 
cocoa-nut,  or  even  to  that  of  a  melon.  The  swelling  is  more  or  less 
fluctuating  and  opaque.  Sometimes  ecchymosis  of  the  scrotum  is  pro- 
duced, whereby  the  tumour  has  a  characteristic  dark-coloured  or  black 
appearance,  which,  however,  gradually  disappears. 

Diagnosis. — When  the  hsematocele  is  a  primary  affection,  its  sudden 
appearance  is  distinctive,  especially  when  the  swellino-  is  known  to 
have  immediately  followed  a  blow,  and  is  not  the  product  of  inflamma- 
tion. When  a  hydrocele  suddenly  enlarges  and  loses  its  transparency, 
an  effusion  of  blood  has  probably  taken  place.  The  absence  of  trans- 
lucency  might,  however,  be  due  to  some  brownish  opacity  of  the  fluid, 
or  to  a  thickened  state  of  the  tunica  vaginalis — as  often  occurs  in  old 
hydrocele.  Ecchymosis  of  the  scrotum,  in  any  case,  will  confirm  the 
diagnosis.  Chronic  hsematocele,  and  without  any  ecchymosis,  may  be 
mistaken  for  other  tumours  in  the  scrotum.  The  diao-nosis  must 
then  be  determined  by  the  distinctness  of  fluctuation,  the  rate  of 
increase  of  the  swelling,  and  its  cause.  Cancer  of  the  testicle  is  apt 
to  be  mistaken  for  hsematocele ;  in  numerous  instances,  malignant 
testis  has  been  opened  for  hematocele  ;  and  the  more  serious  error  has 
been  committed  of  removing  an  hsematocele  for  mahgnant  disease. 
The  most  constant  distinction  is  the  steadily  increasing  growth  of 
cancer ;  whereas  hagmatocele  sometimes  ceases  to  enlaro-e  or  even 
diminishes  in  size.      Puncture   of    the    tumour,   with   a    trocar    and 

*  St.  Thomas's  Hosp.  Mus.,  EE.  84.  Hsematocele  of  the  timica  vaginalis,  which 
is  distended  with  fibrinous  coagulum  ;  the  sac  is  enlarged,  thickened,  and  indurated, 
in  some  parts  having  a  cartilaginous  appearance.  The  testicle  is 'situated  at  the 
lower  and  posterior  part  of  the  tumour,  and  apparently  healthv. 
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cannula,  slioiild  always  be  resorted  to  as  the  turning-point  of  diagnosis, 
before  proceeding  to  remove  the  testicle. 

Treatment. — In  recent  ha^niatocele,  and  where  the  blood  yet  remains 
fluid,  absorption  may,  perhaps,  be  induced  ;  by  i^est,  cold  lotions,  or 
leeches,  according  to  the  inflammatory  state  of  this  affection.  Even 
■when  bsematocele  supervenes  on  hydrocele,  this  treatment  has  proved 
effectual,  without  any  operative  interference. 

In  more  advanced  and  chronic  hasmatocele,  the  state  of  the  blood, 
as  being  fluid  or  solidified,  will  mainly  indicate  the  requisite  operative 
procedure.  Fhddhlood  can  be  evacuated  by  tapping  ;  and  "with  iodine 
injection  a  radical  cure  may  be  effected,  as  in  hydrocele.  The  admix- 
ture of  a  proportion  of  blood  with  serous  fluid,  will  probably  not  frus- 
trate this  method  of  cure.  In  ha^matocele,  as  in  hydrocele,  the  variable 
position  of  the  testicle  should  be  remembered  in  puncturing  the  tunica 
vaginalis.  Commonly  situated  at  the  back  of  the  sac,  the  testis 
was  found  in  front,  and  was  wounded,  in  two  cases  recorded  by 
Curling.  Solidified,  or  firmly  coagulated  blood,  cannot  be  evacuated 
by  puncture  ;  it  will  then  become  necessary  to  make  a  free  incision  so 
as  to  lay  the  tunica  vaginalis  entirely  open,  to  turn  out  the  clots,  and 
wash  it  out  thoroughly  by  syringing.  Otherwise,  any  remnant  blood 
undergoing  decomposition  in  the  sac,  sloughing  and  systemic  infection 
are  liable  to  result.  Profuse  hfemorrhage  has,  however,  been  known 
to  follow  free  incision  ;  a  source  of  danger  which  cannot  be  avoided. 

When  the  hjBmatocele  has  attained  a  very  large  size,  and  the  tunica 
vaginalis  has  become  much  thickened,  castration,  in  order  to  remove 
the  entire  mass  with  the  testicle,  niay  be  the  safest  procedure.  This 
will  be  especially  advisable 
in  elderly  persons. 

Encysted  Htematocele  of 
the  Testis,  or  of  the  Cord. 
— Cysts,  containing  blood, 
are  occasionally  met  with  ; 
both  in  connection  with  the 
testis  and  the  spermatic 
cord. 

In  connection  with  the 
Testis  (Fig.  1075),  it  may 
be  difficiilt  or  impossible  to 
distinguish  encysted  hgema- 
tocele  from  ordinary  ha?ma- 
tocele  of  the  tunica  vaginalis.  H^ematocele  of  the 
Cord,  arising  fi'om  a  strain  or  other  violent  exertion, 
presents  a  cystic  swelling  in  some  portion  of  the 
spermatic  cord ;  but  it  is  always  distinct  from  the 
testicle  or  the  tunica  vaginalis  (Fig.  1076).  Com- 
mencing usually  within  the  inguinal  canal,  the 
tumour  has  a  round  or  oblong  shape ;  and,  increasing  in  size,  it  ex- 

*  Eoy.  Coll.  Surg.  Mus.,  2460a.  Encysted  haematocele ;  showing  the  interior 
of  a  cyst,  filled  with  fibrinous  coagulmn,  and  the  adjoining  tunica  vaginalis,  open. 
(R.  Quain.) 

t  Ibid.,  2460.  Hgematocele  of  the  spermatic  cord  ;  with  hydrocele  of  the  tunica 
vaginalis,  below ;  and  the  sac  of  an  inguinal  hernia  above  the  hEematocele. 
(Htinterian.) 


Fig.  1075.^ 


Fig.  lOVe.f 


VARICOCELE. 


1079 


Fig.  1077. 


tends  downwards  through  the  external  ring  into  the  scrotum,  where 
it  may  attain  an  enornious  size.  In  one  remarkable  case  related 
by  Bowman,  the  tnmonr,  after  existing  for  ten  years,  had  reached 
down  to  the  patella,  and  was  so  heavy  as  to  require  both  hands  and 
a  considerable  effort  to  raise  it  from  its  bed.  The  swelling  is  semi- 
elastic,  but  opaque,  when  of  sufficient  size  to  be  examined  by  trans- 
mitted light.  As  in  hydrocele  of  the  cord,  hsematocele  of  the  cord  is 
movable,  unaffected  hj  compression,  and  receives  no  impiilse  on 
coughing.  These  characters  distinguish  it  from  hernia,  unless  when 
situated  within  the  inguinal  canal,  where  the  diagnosis  is  often  most 
difficult. 

Treatment. — In  the  recent  condition  of  Encysted  HaBmatocele, — the 
blood  remaining  as  yet  fliiid, — remedial  measures  may  be  directed  to 
promote  absorption,  by  rest  and  evaporating*  lotions.  An  incision,  in 
this  state  of  the  hsematocele,  might  lead  to  fearful  haemorrhage  from 
the  ruptured  vein. 

In  an  advanced  condition,  the  mode  of  treatment  must  vary  accord- 
ing to  the  fluid  or  solidified  state  of  the  blood.  Tapping,  or  coupled 
with  iodine  injection,  will  now  become  appropriate  ;  or  an  incision,  to 
turn  out  the  coagula,  in  order  that  the  cyst  may  graniilate  and  heal 
from  the  bottom. 

Varicocele. — An  enlarged  and  varicose  condition  of  the  spermatic 
veins,  known  as  Varicocele  or 
Cirsocele,    is    attended    with 
certain  marked  characters. 

Signs. — A  swelling,  of  an 
ovoid  or  pyramidal  shape, 
with  its  base  downwards, 
forms  between  the  testicle  and 
external  abdominal  ring;  usu- 
ally on  the  left  side  of  the 
scrotum.  This  swelling  feels 
knobbed  and  convoluted ; 
slipping  about  between  the 
fingers  as  if  it  were  a  bundle 
of  worms  (Fig.  1077).  It  is 
inelastic  and  compressible,  but 
the  swelling  gives  a  slight 
impulse  on  coughing,  and  it 
slowly  diminishes  in  the  re- 
cumbent posture,  reappearing 
in  the  erect  position  and  in- 
creasing after  long  standing, 
although  moderate  pressure 
be  maintained  on  the  external 
ring'.  The  enlarged  veins  may 
often  be  seen  through  the  thin 
sci-otal  skin,  which  hangs  re- 
laxed, and  presents,  perhaps,  an  arborescent  enlargement  of  its  veins. 
There  is  little  or  no  pain,  but  a  sense  of  tension  and  weight,  which  is  at 
once  relieved  when  the  patient  lies  down.  Sometimes  the  swelling 
becomes  temporarily  painful,  the  pain  assuming  even  a  neuralgic 
*  Royal  Free  Hospital.     (Author.) 
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character,  apparently  from  compression  of  some  branch  of  nerve,  when 
the  varicocele  is  recent,  and  rapidly  formed,  although  -without  having 
attained  to  any  notable  size.  The  testicle  becomes  more  or  less 
atrophied,  and,  when  much  reduced  in  size,  it  may  be  almost  con- 
cealed beneath  a  large  varicocele.  Double  varicocele  very  rarely 
occurs,  and  that  on  the  left  side  is  even  then  the  most  developed. 

The  diac/nosis  of  varicocele  from  sci'otal  hernia  may  be  readily 
determined  by  the  peculiar  feel  of  the  swelling,  although  both  the 
tumours  have  some  resemblance  ;  in  being  less  affected  by  coughing 
and  by  posture,  and  although  reducible,  the  swelling  slowly  returns 
when  the  external  abdominal  ring  is  nearly  occluded  with  the  finger, 
— as  the  spei-matic  veins  refill  from  below  upwards.  From  hydrocele 
of  the  tunica  vaginalis,  or  of  the  cord,  varicocele  differs  in  all  these 
characters  ;  and  as  regards  the  former  hydrocelic  affection,  varicocele 
has  the  additional  distinction  that  it  does  not  extend  down  to  the 
testicle  so  as  to  envelop  this  organ. 

In  connection  with  a  large  varicocele,  the  veins  of  the  scrotum  are 
often  dilated.  But  a  varicose  state  of  the  scrotal  veins  may  also  occur 
at  an  independent  affection ;  particularly  in  advanced  age,  rather  than 
in  youth,  when  varicocele  is  common.  The  scrotum  is  beset  with 
numerous  dark-red  spots,  not  larger  than  from  a  pin's  head  to  a  pea, 
and  which  disappear  for  a  moment,  under  pressure  with  the  finger. 
They  are  plainly  dilatations  of  small  veins. 

The  causes  of  varicocele  are  both  predisposing  and  exciting.  Predis- 
position consists  in  the  anatomical  constitution  of  the  spermatic  veins 
■ — their  size  and  tortuosity  near  the  testicle,  their  numerous  anastomoses 
and  long  efferent  trunks,  favouring  the  accumulation  of  blood,  and  the 
loose  cellular  texture  of  the  scrotum  affording  little  sui^port ;  while 
the  veins  are  frequently  subjected  to  pressure  by  the  action  of  the 
abdominal  muscles.     The  specially  predisposing  circumstances  usually 
assigned  for  the  far  more  common  occurrence  of  varicocele  on  the  left 
side  are — the  greater  length  of  the  left  spermatic  vein,  which  opens 
into  the  renal,  while  the  right  joins  the  vena  cava  ;  and  owing  also  to 
the  slightly  lower  position  of  the  left  testicle  ;  the  rectangular  junction 
of  the  left  spermatic  vein  with   the    renal ;    and  its  relation  to  the 
sigmoid  flexure  of  the  colon  as  a  source  of  compression.     In  respect  to 
age,  varicocele  commences  usually  at  about  eighteen  or  twenty,  very 
rarely  before  puberty,  although  I  have  seen  one  case  ;  and  when  com- 
mencing after  thirty  or  thirty-five,  it  is  generally  the  result  of  injury 
or  continued  pressure  on  the  cord.     As  age  advances,  the  enlarged 
veins  evince  a  tendency  to  diminution.     Varicocele  is  found  in  about 
one  male  adult  in  ten,  according  to  Humphry's  observations.     The 
exciting  cause  may  be  any  exertion  which  tells  upon  the  spermatic 
veins,  as  straining  at  stool,  long  walking  exercise,  standing,  or  riding*. 
Any  such  exertion,  having  induced  varicocele,  will  also  aggravate  it 
from  time  to  time.     Van  Buren  lays  much  stress  on  suppressed  sexual 
desire,  as  being  commonly  the  exciting  cause  in  young  unmarried  men 
and  old  bachelors  ;    and  hence   urges   the   remedial   importance  of  a 
timely  marriage,  to  overcome  the  natural  tendency  to  varicose  enlarge- 
ment of  the  spermatic  veins.     But  I  am  not  aware  that  this  mode  of 
origin  accords   with  the  general   experience  of    Surgeons   as  to    the 
development  of  varicocele. 

Treatment. — The    necessity    for    any  interference  with    varicocele 
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sliould  be  determined  by  various  circumstances  :  an  increasing*  size  of 
the  swelling,  tlie  inconvenience  or  pain  occasioned  bj  it ;  the  tendency 
to  atrophy  of  the  testis,  and  sometimes  to  spermatorrhoea ;  with  the 
mental  depression  induced  by  this  state,  or  resulting  from  prolonged 
anxiety  respecting  the  supposed  loss  of  generative  power.  These 
circumstances  will  also  indicate  the  propriety  of  palliative  measures, 
or  of  having  recourse  to  the  radical  cure  by  obliterating  the  affected 
veins. 

Palliative  treatment  consists  in  wearing  a  scrotal  suspensory 
bandage  or  an  elastic  bag,  to  support  and  slightly  compress  the  en- 
larged veins,  or  a  well-adjusted  truss,  with  the  pad  upon  the  external 
ring,  to  prevent  any  sudden  reflux  of  blood  into  the  veins  during 
exertion.  The  latter  appliance  has  proved  an  effectual  cure  in  some 
instances,  which.  Curling  mentions,  after  the  truss  had  been  worn 
some  months,  and  in  which  the  testicle,  partially  atrophied  before  the 
treatment  began,  regained  its  natural  size.  But  the  contrary  result 
may  be  produced,  as  in  a  case  related  by  Pott,  where  the  testicle  had 
shrunk  to  nothing,  while  the  veins  had  become  enormously  enlarged. 
Certain  means  have  also  been  tried  in  accordance  with  the  principle 
of  scrotal  support,  by  lessening  the  size  of  the  bag.  This  has  been 
done  by  drawing  a  portion  of  the  scrotum  through  a  soft  metallic  ring 
covered  with  wash-leather,  or  a  vulcanized  india-rubber  ring ;  a 
method  of  treatment  originally  suggested  by  Mr.  Wormald.  Or  a 
portion  of  the  scrotum  has  been  excised  with  the  same  object  in  view  ; 
but  this  plan  is  too  uncertain,  as  to  its  efficacy,  to  warrant  its  severity 
as  a  palliative  measure.  It  is,  however,  strongly  advocated  by  Yan 
Buren,  as  the  only  justifiable  procedure,  in  the  vast  majority  of  cases. 

During  any  occasional  period  of  pain  or  tenderness  in  the  affected 
veins,  the  recumbent  posture  and  rest,  a  cold  evaporating  lotion,  and 
saline  aperients  will  give  relief. 

Curative  treatment. — Obliteration  of  the  enlarged  and  varicose 
veins  has  been  attempted  by  variou.s  operative  procedures  :  by  com- 
pression with  forceps  fixed  on  the  scrotum, — Breschet's  method,  now, 
I  believe,  abandoned  as  useless  ;  subcutaneous  ligature  ;  subcutaneous 
compression  between  a  pin  and  wire  rolled  round  it  ;  compression  by 
hare-lip  pins  and  twisted  suture,  with  or  without  intermediate  subcuta- 
neous section  of  the  veins. 

The  modes  of  operation  most  frequently  practised  are — subcu- 
taneous ligature,  as  pi-oposed  by  Ricord  ;  and  compression  at  two 
points,  with  intermediate  subcutaneous  division,  as  proposed  by  Mr. 
H.  Lee. 

(1.)  fiicord's  suhcutaneotts  ligature  is  thus  described  by  Curling : 
— The  vas  deferens  being  separated  from  the  mass  of  veins,  and  the 
latter  being  pinched  up  with  a  fold  of  the  scrotum,  a  needle  set  in 
a  handle,  with  an  eye  near  the  point,  armed  with  a  double-looped 
thread,  is  to  be  passed  beneath  them.  When  the  needle  has  travei\sed 
from  one  side  to  the  other,  the  loop  is  to  be  drawn  out,  the  needle 
retracted,  and  the  veins  let  go,  the  skin  alone  being  now  held  up.  A 
second  needle,  similarly  armed,  is  then  to  be  passed  through,  over  the 
veins,  entering  at  the  same  aperture  by  which  the  first  needle  was 
thrust  out,  and  emerging  at  the  same  aperture  by  which  it  entered. 
The  second  loop  is  next  to  be  drawn  out,  and  the  needle  withdrawn. 
The  bundle  of  veins  is  thus  included  between  two  threads,  one  passing 
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over  and  the  other  beneath  it.  The  ends  of  the  thread  on  each  side 
are  then  to  be  passed  into  the  loop  of  the  other,  and  by  drawing  these 
ends  ia  opposite  directions,  the  veins  are  tied  beneath  the  skin.  The 
vessels  become  divided,  and  the  ligatures  separate  from  the  tenth  to 
the  twentieth  day. 

A  simple  mode  of  subcutaneous  ligature  is  that  pei-formed  by 
Erichsen.  Ha^-ing  separated  the  vas  deferens  from  the  veins,  a  small 
incision  is  made,  about  half  an  inch  long,  in  the  front  and  back  of  the 
scrotum  ;  then  a  needle,  armed  with  silver  wire,  is  passed  between  the 
vas  and  the  veins,  so  as  to  be  brought  out  behind,  aad  the  needle 
returned  in  front  of  the  veins  ;  thus  these  vessels  are  included  in  a  loop 
of  wire,  without  implicating  the  scrotum.  The  loop  is  then  tightly 
twisted,  whereby  the  enclosed  veins  are  constricted.  By  repeated 
tightenings,  the  wire  gradually  effects  a  passage  by  ulceration  through 
the  veins,  which  are  obliterated  by  the  same  process.  Or,  Mr.  John 
Wood's  spring -tract  or  may  be  used  for  constricting  the  veins. 

(2.)  Suhcutaneous  twisting  and  compression  of  the  spermatic  veins. — 
Vidal  de  Cassis'  method  consists  in  passing  an  iron  pin  between  the 
vas  deferens  and  the  veins,  thus  transfixing  a  portion  of  the  scrotum, 
as  in  the  previous  methods  of  operation  ;  but  the  pin  is  provided  with 
an  aperture  at  either  end,  and  now  a  needle,  carrying  a  silver  wire,  is 
passed  in  at  the  point  of  entrance  of  the  pin,  and  over  the  veins, 
emerging  at  the  other  puncture ;  then,  either  end  of  the  wire  is 
threaded  throiigh  the  corresponding  aperture  of  the  pin,  and  this  rod 
is  twisted  round  and  round,  whereby  the  ^^^re  is  coiled,  and  the  veins 
also  rolled  up  and  firmly  compressed  in  the  loop  between  the  pin  and 
the  wire. 

Ttoo  needles  may  be  used  in  this  method ;  the  one  taking  the  place 
of  the  wire,  being  made  to  twist  round  the  other. 

(3.)  Compression  hy  two  Pins,  and  intermediate  subcutaneous  division 

of  the  Veins. — This  mode  of  ob- 
literating the  spermatic  veins  is 
the  same  as  that  for  varicose  veins 
in  the  leg — according  to  Lee's 
method.  The  operation  is  per- 
formed in  precisely  the  same  way 
(Fig.  1078)  ;  care  being  taken  to 
exclude  the  vas  deferens,  which 
is  easily  recognized  by  its  firm, 
round,  whipcord  character.  One 
\  '^'^—--^^^^J^''^  \     >  *^^"  more  pins  were  used  for  com- 

L       ,. .        -^^"^t  "^^       V!^  pression,    icithout     subcutaneous 

'■  ^^^  division  of  the  veins,  in  Davat's 

method  of  operation  ;  and  as  since 
practised  by  Velpeau,  Jobert, 
Liston,  Fergusson,and  some  other 
Surgeons. 
These  operative  procedures  have  been  variable  in  their  results. 
Great  relief  or  a  cure  has  been  effected  in  several  instances  ;  and  I 
have  been  accustomed  to  practise  the  last-named  operation,  by  the 
former  method,  with  a  fair  proportion  of  success.  On  the  other  hand, 
no  good  has  been  produced,  the  operation  proving  abortive  ;  or  only 
a  temporary  cure  has  resulted,  the  varicocele  returning  at  no  distant 
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period.  Diffuse  inflammation  and  slougliiDg  of  the  scrotum,  and  even 
suppuration  of  the  testicle,  or  phlebitis,  pysBmia,  and  death,  have  been 
known  to  follow  the  operation.  Pjeemic  infection  is,  I  believe,  more 
likely  to  happen,  when  the  veins  are  subjected  to  ligature,  twist,  or 
compression,  at  a  single  ]Doint ;  but  when  applied  at  two  points,  the  in- 
termediate portion  of  the  veins  is  shut  off,  and  thus  excluded  from  any 
communication  with  the  blood  in  circulation.  Atrophy  of  the  testis 
may  be  mentioned  as  an  occasional  result ;  but  this  will  probably  be 
avoided  by  not  cutting  off  the  supply  of  blood  entirely,  in  any  proce- 
dure for  obliterating  the  enlarged  veins.  The  whole  of  the  veins 
should  not  be  included  in  the  ligature,  or  subjected  to  compression 
and  division  ;  and  the  spermatic  artery  should  be  excluded,  a  precau- 
tion easily  observed  by  keeping  free  of  the  vas  deferens,  near  which 
the  artery  lies.  The  pins  may  be  removed  in  a  week  or  ten  days, 
before  ulceration  or  sloughing  ensues, — which  is  less  liable  to  happen 
when  the  sutures  have  been  only  tight  enough  to  stop  the  veins,  with- 
out unduly  compressing  the  integument.  Should  the  artery  have  been 
included  in  the  compression,  hfemorrbage  is  apt  to  occur  when  the 
jjins  are  withdrawn.  In  one  such  case,  within  my  own  experience,  the 
loss  of  blood  was  controlled  by  acupressure  of  the  vessel. 

Inflammation  of  the  Testicle. — This  subject  comjjrises  Orchitis, 
when  the  testicle  itself  is  the  seat  of  inflammation  ;  and  Epididymitis, 
when  the  epididymis  is  primarily  affected.  Chronic  enlargement  of  the 
testis  or  of  the  epididymis,  resulting  from  special  caiises  of  inflamma- 
tion, may  be  Syphilitic  or  Scrofulous.  These  affections  will  be  after- 
wards considered. 

Orchitis  aud  Epididymitis. — Inflammation  of  the  Testis  occurs  less 
frequently  than  that  of  the  Epididymis.  But  either  j)art  being  pri- 
marily affected,  the  other  becomes  involved ;  and  thus  Orchitis  and 
Epididymitis  are  often  found  associated. 

S'^/mp^oms.^S welling  arises,  which  has  the  characteristic  shape  of 
the  part  wherein  the  inflammation  is  seated ;  whether  the  testis,  pre- 
senting a  smooth,  ovoid  swelling ;  or  the  epididymis,  when  its  inferior 
globus  presents  a  nodular  enlargement ;  or  the  whole  of  the  epidi- 
dymis, in  the  form  of  an  elongated  mass  at  the  back  of  the  organ, 
can  be  readily  distinguished.  As  the  swelling  rapidly  increases,  it 
soon  becomes  tense  and  hard,  especially  in  the  testis,  owing  to  the 
resistance  of  its  more  unyielding  tunic ;  and  it  attains  to  a  consider- 
able size,  that  of  an  orauge  or  even  a  small  cocoa-nut.  Effusion  often 
takes  place  into  the  cavity  of  the  tunica  vaginalis,  as  well  as  into  the 
substance  of  the  gland,  of  the  epididymis,  or  of  both  these  structures  ; 
and  thus  the  swelling  may  be  exaggerated  beyond  what  really  pertains 
to  the  testicle.  This  collection  of  flrdd  in  the  vaginal  sac  from  orchitis, 
was  named  acute  hydrocele  by  Velpeau.  Pain  accompanies  the  swell- 
ing, and  it  increases  in  severity  proportionately  to  the  tension  of  the 
part ;  with  a  sense  of  dragging  weight,  or  a  dull,  heavy,  aching,  and 
sickening  pain,  extending  up  the  cord  into  the  groin,  iliac  region,  and 
loins.  The  scrotum  becomes  tender,  distended,  and  reddened,  ex- 
hibiting also  a  congested  state  of  the  scrotal  veins ;  as  the  integument 
and  subcellular  texture  participate  in  the  inflammation.  Sharp  in- 
flammatory fever  attends  the  development  of  the  disease ;  and  there 
is  usually  considerable  nausea,  or  even  vomiting  and  constipation, 
simulating  strangulated  hernia. 
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Causes. — Various  injuries  of  the  testicle,  and  sources  of  urethral 
irritation,  may  give  rise  to  orchitis  or  epiclidviuitis ;  and  certain  con- 
stitutional diseases  have  a  predisposing  influence,  or  mav  directly 
induce  these  inflammatory  affections.  Thus,  exciting  causes  com- 
prise:  a  blow,  squeeze,  or  wound  of  the  organ;  urethral  irritation, 
especially  near  the  orifices  of  the  seminal  ducts,  as  by  gonorrhoeal  or 
other  inflammation  of  the  urethra,  stricture,  or  the  introduction  of 
instruments,  the  impaction  in,  or  the  passage  tlu"ough,  the  urethra 
of  a  calculus  ;  injury  to  the  vas  deferens  in  lithotomy  or  in  puncture  of 
the  bladder  per  rectum.  Prolonged  sexual  excitement  may  also  be  men- 
tioned. The  various  sources  of  irritation  in  the  urethra,  or  occasions 
of  injury  to  the  seminal  ducts,  more  commonly  give  rise  to  epididy- 
mitis than  to  orchitis  ;  although  the  testis  often  becomes  secondarily 
inflamed.  Exposure  to  cold,  as  from  sitting  on  a  stone,  may  induce 
orchitis  ;  of  which  Van  Buren  cites  an  instance. 

The  causative  operation  of  urethral  irritation  in  exciting  inflamma- 
tion of  the  epididymis  is  doubtful.  It  does  not  arise  fi-om  gonorrhoea 
until  the  urethral  inflammation  is  subsiding,  and  when  perhaps  dis- 
charge alone  reiuains.  Some  slight  external  cause  of  irritation,  such 
as  active  walking*  exercise,  riding*  on  horseback,  or  the  friction  of 
tight  trousers,  may  then  produce  epididymitis.  Sudden  suppression 
of  the  urethral  discharge  seems  to  give  rise  to  this  inflammation,  by 
'rnetasf-asis  or  transference ;  or,  the  discharge  continuing,  it  would 
appear  that  the  morbid  state  extends  along  the  vas  deferens  from  the 
urethra  to  the  testicle.  Sometimes,  indeed,  the  cord  in  the  inguinal 
canal  presents  a  hard  and  tender  swelling,  preceding,  and  continuous 
with,  that  of  the  epididymis  in  the  scrotum.  Orchitis  or  ej^ididy- 
mitis  consequent  on  gonorrhoea,  has  also  been  termed  a  sympathetic 
inflammation — a  very  indefinite  term,  which  Brown-Sequard  renders 
more  intelligible  by  speaking  of  it  as  a  reflected  irritation.  Fournier 
suggests  that  gonorrhoeal  epididymitis  may  be  a  specific  inflammation 
of  the  rheumatic  character,  just  like  gonorrhoeal  synovitis.  But 
urethi'al  irritation  is  plainly  the  cause,  in  most  cases. 

Of  constitutional  causes,  mumps  more  frequently  affects  the  testis 
than  the  epididymis,  but  the  inflammation  may  commence  in  either 
part  and  extend  to  the  other  ;  syphilis,  scrofula,  gout,  and  rheumatism, 
especially  gonorrhoeal  rheumatism,  may  also  severally  j^redispose  to, 
or  induce,  inflammation  either  of  the  testis  or  of  the  epididymis. 
Excepting  however  syphilis,  which  chiefly  affects  the  testis,  the  scro- 
fulous, gouty,  and  rheumatic  diatheses  genei^ally  induce  epididymitis, 
the  testis  becoming  secondai'ily  affected.  Rarely,  in  the  course  of 
certain  fevers,  as  small-pox  or  typhoid  fever,  the  testes  get  inflamed. 
Children  are  liable  to  either  acute  or  chronic  orchitis,  but  inflamma- 
tion of  the  epididymis  is  more  common  at  an  early  age. 

Terminations. — Acute  inflammation  of  the  testicle  or  of  the  epididy- 
mis usually  subsides  by  resolutioji,  in  a  period  varying  from  a  week  to 
a  fortnight  or  longer.  As  the  disease  declines,  the  distinctive  characters 
presented  by  the  enlargement  of  the  two  constituents  of  the  organ 
again  become  apparent.  The  testis  first  resumes  its  natural  size  and 
shape,  the  epididymis  often  continuing  enlarged,  irregular,  and 
hardened,  for  a  considerable  period.  The  tail — consisting  of  a  single 
tube — usually  remains  longer  impervious  from  effusion,  as  Gosselin 
has  observed,  than  the  head  and  body  of  the  epididymis ;  and  thence 
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sterility  often  results  from  double  epidicljmitis.  TJlfcimately,  wherL  the 
structural  condition  of  the  organ  is  restored,  its  functional  power  re- 
mains unimpaired.  Sioppuration  rarely  occurs,  though  I  have  seen  it 
in  one  case.  Gangrene  is  even  more  uncommon  ;  it  is  marked  by 
the  sudden  cessation  of  pain,  the  scrotum  becomes  adherent  and 
sloughs,  with  the  tunica  albuginea,  exposing  the  g'land-sabstance 
in  the  form  of  a  dry,  soft,  yellow  mass — unlike  the  appearance  of 
ordinary  gangrene.  Some  years  since,  I  was  requested  by  Mr. 
Powell  (Guilford  Street,  Russell  Square)  to  see  a  patient  of  his 
who  had  severe  orchitis.  The  testicle  was  much  enlarged,  as  usual, 
the  lower  half  of  the  scrotum  quite  black,  and  its  lowest  portion 
had  sloughed,  leaving  an  aperture  through  which  the  tunica  vagi- 
nalis bulged,  with  a  few  greenish  shreds  of  sloughing  cellular  tissue 
on  its  surface.  This  shining,  greenish  membrane  appeared  not  unlike 
a  gangrenous  knuckle  of  intestine,  as  if  a  scrotal  hernia  had  been 
neglected  and  was  protruding.  We  concurred  in  opinion  that  such 
was  not  the  case,  and  on  the  following  day  the  tunica  vaginalis 
had  given  way,  exposing  the  testis,  black  as  the  scrotum.  I  excised 
the  organ,  and  having  thereby  relieved  the  tension  of  the  scrotum,  its 
mortification  ceased  spreading ;  but  the  man,  who  had  led  a  hard  life 
in  Canada,  soon  sank  comatose  and  died.  Atrophy  is  sometimes  the 
result  of  inflammation  ;  exceptional  cases  of  this  kind,  in  consequence 
of  mumps,  have  been  seen  by  Dr.  Hamilton,  M.  Eilliet,  and  Professor 
Humphry.  Chronic  enlargement  of  the  testicle  is  a  not  uncommon 
result  of  long-continued  orchitis,  or  of  repeated  attacks  of  inflamma- 
tion. The  gland-tissue  sometimes  undergoes  calcareous  degeneration; 
or  the  epididymis  may  be  the  seat  of  this  transformation.  But  more 
often  the  degeneration  is  coincident  with  atroj)hy  of  the  testicle. 

Treatr)ient. — In  the  aciUe  stage. — Rest,  in  the  recumbent  position, 
with  the  testicle  supported  on  a  pillow  or  by  a  suspensory  bandage, 
will  allay  the  pain,  and  tend  to  subdue  the  swelling.  In  slight  cases, 
ne  further  treatment  may  be  requisite.  Suppressive  measures,  by  means 
of  cold  lotions  or  the  ice-bag,  have  little  efiiect,  but  sedative  applica- 
tions, in  the  form  of  belladonna  extract  or  the  tobacco  poultice,  are  in 
favour  with  some  Surgeons.  The  latter  is  highly  recommended  by  Van 
Buren.  It  is  made  by  a  decoction  of  fine-cut  tobacco,  ^i-  to  about  qx. 
of  water,  to  which  flaxseed  is  added  suflicient  for  a  poultice.  The  tes- 
ticle is  enveloped  in  a  mass,  a  quarter  of  an  inch  thick,  as  hot  as  can 
be  borne.  The  testicle  will  be  narcotized  in  a  few  hours,  but  the  poul- 
tice is  renewed  until  the  organ  loses  its  sensitiveness  to  pressure. 
To  preserve  the  structure  of  the  testis,  local  blood-letting  is  a  most 
effectual  means  of  subduing  the  inflammation,  whether  as  orchitis  or 
epididymitis.  Blood  may  be  abstracted  by  the  application  of  leeches 
to  the  scrotum,  or  by  puncturing  the  congested  scrotal  veins.  The 
latter  method  is  preferable,  as  leech-bites  are  apt  to  become  centres  of 
inflammation.  Puncturing  is  most  conveniently  commenced  at  the 
lower  part  of  the  scrotum,  so  that  the  blood  trickling  from  the  veins 
first  opened,  shall  not  obscure  the  vessels  above.  Warm,  fomentations 
should  then  be  applied,  whereby  double  the  quantity  of  blood  may  be 
drawn  off  than  would  otherwise  be  procured.  Six  or  eight  ounces  of 
blood  having  been  taken  in  this  way,  rest  in  the  recumbent  position, 
with  the  scrotum  well  supported  by  a  pillow  or  handkerchief,  will 
complete  the  local  treatment  in  the  acute  stage  of  inflammation.     It 
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has  been  proposed  to  puncture  the  tunica  alhuginea  at  different  points, 
in  order  to  reduce  the  tension  resulting  fi'om  this  fibrous  tunic  ;  and 
I  have  heard  that  great  relief,  and  even  a  cure,  has  been  thus  speedily 
obtained  in  several  instances.  I  have  had  no  experience  of  this 
resource ;  but  it  would  seem  to  be  at  least  unnecessary,  seeing  that  the 
inflammation  is  amenable  to  ordinaiy  antiphlogistic  measures.  Consti- 
tutional treatment  consists  in  the  administration  of  antimonial  saline 
aperients,  combined  with  opium,  hyoscyamus,  or  other  sedatives. 
When,  indeed,  the  inflammation  follows  gonorrhosa,  hyoscyamus  in 
full  doses,  with  camphor  mixture,  will,  I  have  found,  often  prove 
sufficient  to  subdue  the  pain  and  swelling ;  unaided  by  any  other 
medicinal  agents.  This  method  of  treatment  was,  I  believe,  originally 
proposed  by  Mr.  Gay. 

Pressure,  as  by  means  of  strapping  the  testicle,  has  been  highly 
recommended,  in  the  acute  stage,  by  Fricke,  of  Hamburg ;  but  at  this 
period  it  generally  increases  the  inflammation,  or  at  least  intolerably 
aggravates  the  pain. 

When  the  tunica  vaginalis  becomes  distended  with  fluid,  consti- 
tuting acute  hydrocele,  tension  may  be  relieved  by  puncturing  the 
sac  ;  which,  however,  soon  refills,  although  the  pain  is  thus  temporarily 
relieved. 

Chronic  enlargement,  resulting  from  acute  inflammation,  is  best 
reduced  by  strapping.  Simple  adhesive  plaster  may  be  used ;  or  the 
eraplastrum  ammoniaci  cum  hydrargyro  and  soap-plaster,  or  mercurial 
ointment  on  strips  of  lint,  under  adhesive  plaster  ;  either  of  the  two 
latter  dressings  affording  both  pressiire  and  a  stimulaaat  application. 

Strapping  a  testicle  is  a  simple  proceeding,  but  requires  to  be  done 
so  as  to  give  uniform  support.  Several  strips  of  plaster  must  be  pro- 
vided, each  about  an  inch  broad,  and  of  sufficient  lengths  to  embrace 
the  enlarged  testicle,  vertically  and  horizontally.  The  scrotum  having 
been  shaved,  it  should  be  drawn  well  upwards  on  the  side  of  the 
enlargement.  Then,  a  long  strip  of  plaster  is  passed  from  under  the 
scrotum  above  the  enlarged  testicle,  and  brought  round  the  correspond- 
ing side  of  the  scrotum,  so  as  to  isolate  the  testis  fi-om  the  opposite 
side.  Strips  are  then  passed  in  succession,  longitudinally  and  horizon- 
tally, each  strip  overlapping  the  next,  and  drawn  moderately  tight ; 
thus  uniformly  enveloping  and  moderately  compressing*  the  whole 
organ.  Care  shoiild  be  observed  not  to  strangle  the  scrotum  above, 
as  sloughing  has  been  known  to  occur.  To  prevent  ulceration  along 
the  sharp  margin  of  the  tojD  cross-strip,  the  skin  of  the  scrotum 
may  be  here  protected  by  a  marginal  strip  of  lint,  or  the  plaster 
should  be  spread  on  thin,  supple  leather.  The  strapping  will  have  to 
be  removed  and  reapplied,  as  it  becomes  loosened,  every  two  or  three 
days ;  the  swelling  subsiding  in  two  or  three  weeks,  while  some 
induration  remains  for  months,  or  perhaps  years. 

Chronic  Enlargement  of  the  Testicle,  or  Sarcocele. — This  condition 
of  the  Testicle  may  be  the  result  of  simple  inflammation,  having'  a 
traumatic  origin  ;  or  it  maybe  a  manifestation  of  certain  constitutional 
diseases — Syphilis  or  Scrofula.  Thence,  three  varieties  of  Sai'cocele 
may  be  recognized,  in  regard  to  their  origin.  But  the  attempt  to 
carry  their  distinction  further  has  failed  to  establish  any  essential  points 
of  pathological  difference  ; — in  respect  to  the  structural  condition  of 
the  chronic  enlargement,  its  signs  or  external  characters  with  regard 
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to  diagnosis,  and  its  terminations.  The  peculiar  treatment  requisite 
will,  of  course,  depend  npon  the  origin  or  cause  of  the  Sarcocele. 

Syphilitic  Sarcocele. — In  this  variety  of  chronic  enlargement  of  the 
testicle,  the  gland  itself  is  chiefly  affected,  and  less  frequently  the 
epididymis.  It  consists  of  a  fibrinous  deposit,  diffused,  or  in  the  form 
of  gummy  nodtdes,  situated  in  the  interstitial  connective  tissue  of  the 
glandular  structure  in  the  septa,  mediastinxim,  and  tunica  albuginea; 
and  sometimes  extending'  into  the  connective  tissue  of  the  epididymis. 
Thence,  the  organ  becomes  considerably  enlarged,  to  the  size  of  a 
turkey's  egg,  or  perhaps  of  a  cocoa-nut ;  it  has  an  ovoid  shape,  is 
heavy,  hard,  and  nodulated.  But  w^hen  the  deposit  is  principally 
central,  the  organ  may  be  smooth  externally.  Whenever  the  disease 
is  limited  to  any  part  of  the  testis,  the  remaining  healthy  portion 
is  sensitive  to  pressure,  and  the  patient  experiences  a  peculiar 
sensation  when  the  organ  is  squeezed.  An  effusion  of  fluid  some- 
times takes  place  into  the  tunica  vaginalis,  constituting  hydrosarco- 
cele  ;  a  condition  which  masks  the  enlarg'ement  of  the  testicle,  until 
the  fluid  is  evacuated.  There  is  little  or  no  pain,  only  the  in- 
convenience of  the  dragging  weight.  One,  or  not  nnfrequently  both 
testicles,  may  be  affected ;  though  not  in  an  equal  degree,  and  more 
often  in  succession.  The  diagnosis,  however,  mu.st  be  determined  by 
the  syphilitic  history. 

Syphilitic  sarcocele  is  one  of  the  later  manifestations  or  (secondary) 
symptoms  of  syphilis,  occurring  between  the  first  and  third  year  after 
chancre  ;  although  many  years  may  have  elapsed,  or  only  four  or  five 
months,  in  rare  cases.  Thiis,  this  enlargement  of  the  testis  may  be 
fonnd  with  iritis,  tubercular  s}'philides,  or  with  caries  and  necrosis  of 
the  bones. 

Syphilitic  epididymitis,  apart  from  orchitis,  is  a  rare  form  of  the 
same  local  affection,  and  which  occurs  at  a  much  earlier  period  of  the 
disease, — -in  conjunction  perhaps  with  the  first  syphilide,  roseola- 
Thus,  the  epididymitis  may  date  from  the  third  or  fourth  month  after 
infection.  Both  sides  are  more  often  affected.  The  globus  major  is 
the  seat  of  induration,  rather  than  the  tail  of  the  epididymis,  as  in 
common  chronic  inflammation  ;  and  the  globus  forms  an  enlarged  and 
hard  nodule,  apart  from  the  testis,  instead  of  capping  the  organ. 
Spermatozoa  may  be  found  in  the  semen,  even  when  the  affection 
is  double,  which  can  scarcely  happen  were  the  single  tube  in  the  tail 
impervious  to  the  transmission  of  seminal  fluid.  Lastly,  there  will  be 
the  history,  and  usually  some  other  concomitant  local  manifestations 
of  syphilis.  This  painless  epididymitis  never  suppurates,  but  slowly 
subsides. 

The  consequences  of  this  enlargement  are  atropliy  of  the  glandular 
structure,  owing  apparently  to  contraction  of  the  intestinal^fibriuous 
deposit ;  as  in  cirrhosis  of  the  liver.  Nevertheless,  the  tubuli  seminiferi 
sometimes  become  involved;  their  walls  being  thickened  and  blended 
with  the  intervening  tissue,  according  to  Virchow,  while  the  epithelium 
lining  them  undergoes  pigmental  and  fatty  degeneration.  The  function 
of  the  organ  will  be  proportionately  and  permanently  impaired  or 
destroyed.  This  tendency  is  particularly  noticed  by  Vidal  (de  Cassis), 
who,  however,  gives  instances  of  recovery  of  function  in  testicles  which 
had  been  severely  invaded  by  syphilitic  orchitis.  When  only  a  por- 
tion of  the  testis  has  been  affected,  absorption  of  the  interstitial  new 
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material  is  marked  by  a  depression  on  the  surface  of  the  organ. 
Suppuration  may  take  place,  as  a  consequence  of  the  chronic  g-um- 
matous  enlargement ;  forming  an  abscess  in  the  substance  of  the 
testicle.  The  pus  may  degenerate  into  a  caseous,  calcareous,  or  earthy 
mass  ;  but  usually  the  abscess,  increasing,  at  length  contracts  adhesion 
with  the  tunica  vaginalis  and  scrotal  integument,  and  then  bursts 
through  the  tunica  albuginea  and  discharges  externally.  The  apertui-e 
having  continued  for  a  time,  closes  permanently ;  or  a  succession  of 
abscesses  form,  burst,  and  heal.  Any  snch  abscess  of  the  testicle, 
having  burst,  is  not  unfreqnently  followed  by  nlcerative  enlargement 
of  the  aperture,  and  protrusion  of  a  portion  or  whole  of  the  organ, — 
forming  hernia  testis.  (See  Fig.  1081.)  The  integument,  thickened 
and  indurated,  constricts  the  protruded  portion  ;  and  granulations 
springing  up,  give  an  expanded  appearance  to  the  protrusion,  beyond 
what  is  really  testicular. 

Treatment- — When  syphilitic  sarcocele  has  not  been  long  estab- 
lished, absorption  of  the  deposit  may  be  somewhat  promoted  by  means 
of  medicinal  agents  ;  and  the  glandular  tissue  of  the  testis  being  thus 
relieved  from  the  intra-tubular  compression,  before  it  has  become 
atrophied,  the  organ  resumes  its  function.  A  mercurial  course,  com- 
bined with  tonics,  often  proves  beneficial;  the  bichloride  of  mercury, 
in  doses  of  the  twelfth  or  eighth  of  a  grain,  with  quinine,  three  times  a 
day,  and  continued  for  six  or  eight  weeks.  Iodide  of  potassium  may 
then  be  advantageously  substituted,  nntil  the  hairiness  and  swelling 
disappear.  Strapping  the  testicle,  as  already  explained,  with  adhesive 
or  mercurial  plaster,  is  less  effectual  in  pro- 
moting absorption  ;  and  sometimes  it  seems 
to  arouse  the  inert  deposit  to  suppuration. 

Scrofulous  and  Tubercular  Sarcocele. — This 
variety  of  chronic  enlargement  of  the  testicle 
differs  only  from  that  of  syphilitic  origin, 
in  two  particulars  :  generally  the  epididymis, 
and  even  the  vas  deferens, — sometimes,  how- 
ever, thie  testis, — is  primarily  the  seat  of 
scrofulous  deposit  (Fig.  1079).  This  yellow, 
caseous  material  is  at  first  contained  within 
the  tubules,  in  most  cases  ;  although  an  exti-a- 
tubular  formation,  from  cell-proliferation, 
would  seem  to  be  indicated  by  the  observa- 
tions of  Rindfleisch  and  other  excellent  patho- 
logists. The  nodular  form  of  enlargement 
is  usually  presented  ;  and  as  the  testicle  itself 
soon  becomes  implicated,  the  whole  organ  is 
enlarged  and  irregular,  heavy  and  indurated, 
at  an  early  period  of  the  disease.  Tubercular  deposit,  in  the  form  of 
gi-ey,  semi-transparent,  granular  tubercles — as  found  in  the  lungs — 
may  represent  the  kind  of  deposit  in  the  enlarged  testicle  ;  thence 
named  tuberculous  sarcocele  (Fig.  1080).  Hydrocele  sometimes  ensues, 
disguising  the  testicular  enlargement,  until  the  fluid  is  evacuated. 
Generally  one  testicle  only  is  affected,  though  both  may  be  involved. 

*  Lsndon  Hosp.  Mus.,  E.  /.  61.  Testicle  laid  open;  showing  a  central  deposit 
of  pale,  firm,  scrofulous  matter,  consisting  of  fibro-corpuscular  lymph, — "  Chronic 
scrofulous  orchitis."     (Andrew  Clai'k.) 


Fig.  1079.* 
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Fig.  1080. 


The  almost  painless  cliaracter  of  the  disease,  as  in  syphilitic  sarco- 
cele,  reduces  the  diagnosis  of  these  two  varieties  of  sarcocele  to  the 
external  characters  of  the  enlarged  testis  ;  and  as  these  are  not 
positively  distinctive,  the  nature  of  the 
disease  can  only  be  determined  by  the  co- 
existence of  other  scrofulous  affections  or 
tendencies.  Thus,  the  condition  of  the 
lungs  should  be  examined,  and  that  of  the 
prostate  and  seminal  vesicles  ;  the  latter 
parts  being  not  unfrequently  also  enlarged 
by  scrofulous  deposit.  This  disease  of  the 
testis  is  incident  to  early  adult  life,  or  to 
childhood. 

The  consequences  of  scrofulous  sarcocele 
are  not  peculiar ;  but  the  tendency  to 
suppuration  and  abscess,  followed  by 
hernia  testis,  is  even  more  marked  than 
in  syphilitic  sarcocele.  There  is  also 
abscess  in  the  epididymis,  extending  up 
the  vas  deferens,  and  converting  their 
hardened  enlargement  into  a  fluctuating 
bag  of  pus.     Calcareous  degeneration  of 

the  epididymis  is  more  apt  to  ensue  from  scrofulous  disease,  than  in 
other  chronic  enlargement.  Tubercular  matter  has  been  found  to 
have  undergone  this  change  in  the  cellular  texture  at  the  bottom  of 
the  scrotum,  the  calcareous  deposit  forming  a  tumour  independent 
of  the  testicle.  Cases  of  this  kind  are  mentioned  by  Gosselin,  who 
regards  the  deposit  as  an  extrusion  from  the  epididymis  into  the 
areolar  tissue. 

Treatment. — Constitutional  and  hygienic  measures  are  more  likely 
to  prove  beneficial  than  any  local  treatment.  Tonics,  principally  iron 
or  the  iodide  of  iron  and  quinine,  with  cod-liver  oil,  should  be  taken 
for  a  considerable  period  ;  the  diet  must  be  well  regulated,  and  other 
means  adopted  for  the  improvement  of  the  general  health.  At  the 
same  time,  the  iodide  of  lead  ointment,  and  strapping  the  testicle,  may 
have  some  locally  curative  influence  of  subordinate  importance. 

Abscess  in  the  Testicle,  as  the  result  of  inflammation  of  this  organ, 
occurs  sometimes  from  syphilitic  orchitis,  but  more  commonly  from 
scrofulous  orchitis.  Having  burst,  in  a  few  days  or  weeks — according 
to  the  acute  or  chronic  character  of  the  abscess — the  swelling  of  the 
testis  subsides,  and  atrophy  of  the  gland-tissue  results,  with  a  fistulous 
opening,  which  may  continue  for  years.  The  signs  of  abscess  are  in 
no  way  peculiar,  and  the  treatment  must  be  conducted  on  ordinary 
principles.  Sometimes,  central  suppuration  takes  place,  and  the 
abscess  is  very  chronic;  it  may  never  burst,  but  the  matter  slowly 
undergoes  caseous  and  cretaceous  transformation  ;  while  the  enclosing 
testis  becomes  indurated  and  atrophied.  The  organ  remains  tender  or 
painful,  and  is  subject  to  repeated  attacks  of  subacute  inflammation. 

Hernia  Testis,  or  protrusion  of  the   testicle,  is   apt  to  follow  the 

*  London  Hosp.  Mus.,  E. /.  85.  Section  of  a  testicle  much  enlarged;  showing 
isolated  tnbercles  in  the  body  of  the  gland.  Some  of  them  have  coalesced  into  little 
masses.  The  epididymis  is  full  of  caseous  tubercular  deposit,  some  of  which  is 
puriform. 

VOL.  II.  ,4a 
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bursting  of  an  abscess.  The  appearances  have  been  already  noticed. 
It  presents,  usually,  a  red,  granular,  fungous  mass  (Fig.  1081),  but 
varying  according  to  the  state  of  inflammation,  sloughing,  or  grauula- 
tion.  The  mass  becomes  expanded  over,  and  is  constricted  by,  the 
margin    of  the    aperture   in   the    conjoined  tunica   albuginea,  tunica 


Fig.  1081.* 


Pig.  1082.t 


vaginalis,  -  and  indurated 
scrotal  integument  (Fig. 
1082). 

Treatment.  —  According 
to  the  size  of.  the  protrusion, 
the  attempt  may  be  made  to 
repress  it,  or  it  will  be 
necessary  to  remove  the 
mass.  When  of  small  size,  a  cure  may  often  be  ei?ected  by  pres.^ure  ; 
some  lint  or  charpie  spread  with  the  ointment  of  red  oxide  of  mercury 
is  laid  upon  the  protrusion,  and  veil  strapped  down  with  strips  of 
plaster.  Or,  the  integument  may  be  detached  on  either  side  of  the 
protrusion,  the  edges  pared,  and  brought  over  it  in  front,  and  re- 
tained by  suture  ;  pressure  being  thus  applied,  as  suggested  by  Mr. 
Syme.  Another  plan,  devised  by  Dr.  Pagan,  of  Glasgow,  consists  in 
dissecting  down  to  the  tunica  albuginea,  and  then  incising  the  margin 
of  the  aperture  in  that  tunic,  like  the  ring  in  strangulated  hernia. 
After  this,  the  treatment  is  said  to  be  much  more  successfiil. 

When  either  of  these  plans  has  failed,  or  the  protrusion  is  of 
larger  size,  it  should  be  removed  by  shaving  it  oif  with  a  bistoury. 
No  attempt  should  ever  be  made  to  pull  away  the  protruded  portion 
of  testis,  lest  the  remainder  of  the  gland-tissue  be  thus  drawn  out. 
During  the  process  of  granulation,  the  tendency  to  exuberance  and 
reprotrusion  should  be  repressed  by  dressing  Avith  the  mercurial  oint- 
ment, and  sti-apping. 

If  nearh"  the  Avhole  organ  be  protruded,  or  the  portion  left  by 
excision  be  foimd  diseased,  it  will  be  better  to  have  recourse  to  castra- 

*  Roy.  Coll.  Snrg.  Mus.,  238-3.  Scrofulous  testis,  with  fungoid  protrusion  ;  seen 
also  in  section. 

t  Koyal  Free  Hosj^ital.     (Author.) 
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Fig.  1083.* 


tion.     The  remnant  portion  of  testicle  would  be  of  no  functional  use, 
and  would  sloiigh  awaj,  prolonging  tlie  care. 

Abscess,  consequent  on  inflammation,  of  the  spermatic  cord,  offers 
no  peculiarities ;  but,  with  a  co-existing  inguinal  hernia, — which  I 
have  met  with — there  will  be  some  difficulty  in  managing  the  com- 
plication which  the  latter  presents.  A  ti'uss  cannot  be  borne,  and 
the  hernial  protrusion  must  be  returned  whenever  it  descends. 

ToMOURS. — The  testicle,  like  other  organs,  is  liable  to  be  the  seat 
of  various  morbid  growths,  forming  Tumours  ;  all  of  which  are 
distinct  in  their  nature  from  Chronic  Enlargement  or  Sarcocele,  as 
resulting  from  anj  kind  of  morbid  deposit, — Syphilitic,  Scrofulous,  or 
Tuberculous. 

Tuniou.rs  of  the  Testicle,  thus  pathologically  distinguished,  may  be 
Cystic  ;  occasionally.  Cartilaginous  and  Fibrous  ;  or  Cancer, — Encepha- 
loid  and  Scirrhas.  These  various  testicular  Tumours  are  sometimes 
described  as  additional  forms  of  Sarcocele,  a  misleading  designation 
respecting  their  real  nature. 

Cystic  Sarcoma  of  the  Testicle. — This  form  of  Tumour,  known 
also  as  the  Hydatid  Testis  of  Sir  A.  Cooper,  may  be  purely  Cystic  ;  or 
associated  with  Cartilaginous  or  with  Cancer  Grrowth. 

Cystic  Disease  consists  of  an  agglomeration  of  cysts,  thin-walled, 
varying  in  size  from  a  pin's  head  to  a  walnut,  and  their  globular  shape 
modified  by  mutual  pressure  (Fig. 
1083).  They  are  simple  cysts  ;  con- 
taining fluid,  thin  and  colourless,  or 
viscid  and  blood-tinged  or  otherwise 
discoloured;  or  they  hecovae p)'>'oliferoiis, 
bearing  on  their  interior  fibrous 
growths,  of  a  pedunculated  and  lobu- 
lated  shape,  which  occupy  and  eventu- 
ally distend  the  cysts.  These  intra- 
eystic  growths  have  been  found  by 
Mr.  Quekett  to  possess  a  cellular 
structure  covered  on  the  surface  with 
cylindrical  epithelium,  and  they  may 
contain  small,  hard,  spherical  bodies 
like  pearls,  composed  of  concentric  layers  of  condensed  epithelium. 
Fibrous  tissue,  in  variable  quantity,  is  formed  with,  and  intervenes 
between,  the  cysts.  When  constituting  the  chief  element  of  the 
tumour,  this  has  been  Tiamedfihro- cystic  sarcoma.  Thus  Paget  describes 
the  cystic  growth  as  essentially  a  fibrous,  or  fibrous  and  cartilaginous, 
tumour  in  the  testicle,  with  more  or  less  cyst-formation  in  its 
substance. 

The  growth  is  not  generally  diffused  throughout  the  organ,— it 
originates,  and  remains  circumscribed,  in  one  part ;  and  as  the  growth 
increases,  the  unaffected  portion  of  the  testicle  is  pressed  aside  or 
spread  out  over  the  tnmour ;  so  that  the  mass,  which  is  usually 
spherical,  can  perhaps  be  shelled  out,  leaving  a  considerable  part  of 
the  testicle  healthy.  Occasionally,  gland-tissue  has  been  found  dis- 
persed to  a  certain  amount  through  the  cystic  tumour;  but  as  it 
atrophies  from  pressure  of  the  interposed  cyst-formation,  little  or 
no  trace  of  the  healthy  structure  of  the  testis  may  remain.  The 
*  Koy.  Coll.  Surg.  Mus.,  2388a.     Cystic  tumour  of  the  testicle.     (E.  Cock.) 
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epididymis,  at  first  unaffected,  becomes  flattened,  compressed,  and 
atrophied ;  while  the  surfaces  of  the  tunica  vaginalis  becoming 
perhaps  adherent,  the  cavity  is  more  or  less  entii-ely  obliterated. 

The  primary  situation,  and  mode  of  oi'igin,  of  the  cysts  are  doubtful. 
They  appear  to  originate  in  the  substance  of  the  organ ;  bat  whether 
in  the  tubular  giand-tissue,  or  in  the  connective  tissue,  is  uncertain. 
And  the  mode  of  cyst-origin  may  perhaps  be  a  dilatation  of  the 
seminal  tabiiles,  as  Sir  A.  Cooper  originally  stated,  and  Curling 
seems  to  have  confirmed  ;  or  the  cysts  may  originate  as  independent 
formations.  Respecting  the  probability  of  the  former  mode  of  pro- 
duction, it  is  a  remarkable  fact  that  spermatozoa  are  never  found  in 
the  cysts.  Hydrocele  seldom  co-exists  with  cystic  testicle.  One  organ 
only  is  affected  with  this  disease. 

Signs  and  Diagnosis. — The  testicle  enlarges,  acquires  an  oval  or 
nearly  spherical  form,  and  slowly  attains  to  a  considerable  size.  Its 
weight  is  less  than  that  of  any  solid  tumoui',  but  it  is  heavier  than 
hydrocele.  Elasticity,  over  a  limited  area,  with  less  decided  fluctuation, 
and  a  total  absence  of  transparency,  will  chiefly  distinguish  cystic 
testicle  from  hydrocele.  The  painless  character  of  the  tumour,  and 
absence  of  constitutional  symptoms,  with  the  slow  rate  of  growth,  may 
determine  the  diagnosis  with  regard  to  encephaloid  cancer  of  the 
testicle.  But  the  distinction  between  cystic-growth  and  non-trans- 
parent hydrocele,  htematocele,  and  cancer,  cannot  sometimes  be  arrived 
at  with  certainty,  except  by  the  aid  of  puncture  to  examine  the  nature 
of  the  fluid  yielded,  and  at  sevei'al  points  of  the  tumour.  Cystic 
testicle  is  most  frequent  between  twenty  and  fifty. 

1^0  particular  cause  can  be  assigned  for  the  production  of  this 
disease,  otherwise  than  it  seems  occasionally  to  be  consequent  on 
injury  to  the  testicle,  as  a  blow  or  squeeze. 

Treatment. — Castration  is  the  only  cure  :  and  it  may  be  resorted  to 
at  an  early  period,  especially  when  the  other  testicle  is  healthy  and 
functionally  eflicient.  As  in  the  case  of  other  double  organs,  the 
remaining  testicle  will  probably  acquire  the  power  of  doing  double 
duty.  The  disease  never  returns,  a  thera- 
peutically important  distinction  as  compared 
with  Cancer. 

Cartilaginous  Crrowtli,  or  EncJiondroma, 
is  often  associated  with  Cystic  Tumour. 
The  cartilage  usually  exists  in  the  form  of 
nodules  (Fig.  1084),  set  in  a  fibrous  matrix, 
or  which  grow  from  and  occupy  the  interior 
of  the  cysts ;  as  a  cartilaginous  variety  of 
proliferous  cysts.  These  nodules  are  some- 
times strung  together  into  lines  ;  as  if  the 
cysts  had  formed  by  sacculated  dilatations  of 
the  seminal  tubes  of  the  testis  or  its  rete,  in 
accordance  with  Curling's  interpretation  of  cystic  testicle.  The  carti- 
laginous structure  may  undergo  calcification  or  ossification. 

This  sti'uctural  admixture  of  cartilage,  or  of  its  transformation, 
with  cysts,  modifies  the  signs  of  cystic  tumour  of  the  testicle,  by  giving 

*  Rot.  Coll.  Sarg.  ilus.,  2384.  Enchondroma,  or  cartilaginous  tumoui'  of  tho 
testicle ;  section,  showing  projecting  coral  reef-like  masses  of  cartilage,  set  in  a 
fibrous  matrix.     A  few  cysts  beset  the  tumour.      (Sir  A.  Cooper.) 
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tardness  and  weiglit  to  the  mass.  But  any  such  complication  in  no 
way  contra-indicates  the  treatment  by  castration,  nor  aif  ects  the  success 
of  its  results. 

Cancer- Groictli  is  not  unfrequently  associated  with  Cystic  Tumour; 
this  growth  also  taking-  place  from  the  interior  of  the  cysts,  as  a  can- 
cerous variety  of  proliferous  cysts.  The  kind  of  cancer  is  encephaloid, 
and  it  forms  in  some  parts  of  the  tumour,  leaving  the  remainder  simply 
cystic  ;  but  ultimately  perhaps  invading  the  whole  mass. 

The  signs  of  cystic  testicle  are  modified  accordingly ;  and  although 
the  treatment  must  still  be  castration,  yet  the  result  of  the  operation, 
as  to  a  return  of  the  disease,  will  be  uncertain. 

Hydatid  cysts  are  said  to  have  occurred  in  cases  recorded  by  Sir  A. 
Cooper,  Dnpuytren,  and  Lan^ey.  But  the  accnracy  of  such  cases  may 
be  doitbted .  An  encysted  Guinea- worm — Filaria  medinensis — was  found 
connected  with  the  vas  deferens,  close  to  the  testis,  in  a  specimen 
described  by  Dr.  Baillie.  Any  such  cyst  might  possibly  be  mistaken 
for  a  small  encysted  hydrocele,  until  punctured. 

Dermoid  cysts,  of  congenital  origin,  have  unquestionably  been  met 
with  in  some  instances ;  the  cysts  containing  sebaceous  matter,  hair, 
teeth,  and  other  fcetal  constituents,  located  in  the  testis  or  the  scrotiim. 
The  cyst  may  grow  slowly,  but  at  last  rapidly  attains  to  a  large  size, 
while  the  testis  becomes  atrophied.  Occurring  more  probably  on  the 
right  side,  which  Verneuil's  collection  of  ten  cases  would  indicate, 
the  seat  of  dermoid  cyst-conjunction  with  the  testicle  is  uncertain  ; 
whether  this  happens  from  inclusion  in  the  abdomen,  the  fcetal  remains 
descending  with  the  organ — as  Velpeau  alleged ;  or  in  the  scrotum,  by 
the  formation  of  a  dermoid  cyst,  which  there  becomes  connected  with 
the  testicle — according  to  Verneuil's  observations. 

The  tumour  presented  by  any  of  these  abnormal  cyst-formations 
will  necessarily  be  of  a  doubtful  character,  even  when  examined  by  an 
exploratory  puncture.  Sometimes,  inflammation  and  abscess  super- 
vening, the  contents  of  the  cyst  are  discharged,  and  their  nature  thus 
declared.  But  this  may  not  occur  until  after  a  period  too  late  for  the 
purpose  of  diagnosis ;  a  dermoid  cyst  perhaps  growing  from  birth  for 
some  years  as  an  indolent  tumour.  The  congenital  formation  of  the 
tumour  will  be  characteristic;  and  in  an  infant,  the  presence  of  a 
scrotal  tumour  from  birth  may  thus  be  distinguished  from  tubercular 
sarcocele  and  encephaloid  cancer  of  the  testis,  which  are  the  only 
affections  of  this  organ  that  may  probably  occur  at  an  early  period 
of  life. 

Castration  always  reveals  the  nature  of  the  case,  while  it  affords 
the  only  remedy. 

Fibrous  Tumour  of  the  Testicle  is  generally  enumerated  among 
the  Tumours  to  which  this  organ  is  liable.  An  apparently  well- 
marked  specimen  is  described  by  Cruveilhier.  Its  consistence  was 
very  firm,  and  it  creaked  under  the  scalpel;  the  weight  of  the  tumour 
was  heavy  in  comparison  with  its  size,  which  was  twice  that  of  the 
natural  size  of  the  testicle.  In  point  of  structure,  when  examined,  it 
was  found  to  consist  of  contorted  and  interlaced  greyish-white  fibres, 
forming  lobules,  with  vessels  penetrating  their  interspaces  ;  thus  cer- 
tainly confirming  the  nature  of  this  tumour.  Sir  B.  Brodie  describes 
a  less  well-marked  specimen,  which  he  removed  by  castration.  Sir 
James   Paget  speaks  of  a  "  fibro-cellular  tumour,''  removed  in  like 


1094 


SPECIAL   PATHOLOGY   AND    SURGERY. 


manner  by  Mr.  John  Lawrence  ;  and  "which  was  so  succulent  that,  in 
its  consistence,  it  resembled  a  fatty  tumour. 

Signs. — The  enlarged  testicle  has  a  nniform  shape,  and  the  tumour 
is  very  hard  and  heavy,  painless,  and  of  slow  growth. 

Castration  is  not  followed  by  recurrence  of  the  growth. 
CAKTiLA(ii?:ous  Tqmour  of  the  Testicle  is  sufficiently  noticed  in 
connection  -with  Cystic  Tumour.  These  two  foi-ms  of  growth  are  so 
very  frequently  associated  in  the  same  Tumour,  that  the  pathology  and 
treatment  of  Enchondroma  of  the  Testicle,  as  an  independent  form 
of  Tumour,  need  not  be  considered  separately.  Several  well-marked 
specimens  Avill  be  found  in  the  Museum  of  the  Royal  College  of 
Surgeons. 

Cancee  of  the  Testicle  usually  appears  in  the  form  of  encephaloid, 
or  occasionally  its  inelanotic  variety;  rarely  in  the  form  of  scirrhus. 
Colloid  is  said  to  have  occurred ;  and  epithelial  cancer,  having  origi- 
nated in  the  scrotum,  has  been  kno^wn  to  invade  the  testicle,  as  an 
extension  of  the  disease,  though  not  to  appear  primaijily  in  this  organ. 
Encephaloid  cancer  commences  generally  in  the  glandular  portion, 
as  small  masses  among  the  tubuli  seminiferi :  and  these  increasing", 
coalesce,  to  the  destruction  of  the  glandular  substance.  Less  frequently, 
it  begins  at  one  point  in  the  centre  of  the  testis,  or  in  the  rete  ;  occa- 
sionally, in  the  epididymis ;  and  rarely,  in  the  tunica  vaginalis,  as 
noticed,  however,  by  Sir  E.  Home,  Sir  A.  Cooper,  and  Mr.  Curling. 
Fi-om  either  of  these  sources  the  growth  invades  the  whole  organ, 
reducing  it  to  a  cancerous  mass,  without  any  trace  of  the  natural 
structure. 

The  encephaloid  mass  has,  as  usual  in  this  species  of  cancer,  a  soft 
pulpy  consistence,  and  commonly  a  more  or  less  uniform  white  or 

pinkish- white  colour.  As  the  proportion  of 
cancer-cells  or  of  the  containing  filamentous 
areolar  stroma  predominates,  so  is  the 
cancer-substance  developed  (Fig.  1085)  ;  or 
the  mass  assumes  the  characters  of  a  fibrous 
tumour.  Or  the  cancer  tumour  may  be 
associated  with  cyst-formation,  or  with 
cartilaginous  structure,  in  its  substance. 
Thus,  then,  all  the  forms  of  morbid  growth 
to  which  the  testicle  is  liable,  may  be  associ- 
ated in  one  and  the  same  Tumour.  HaBmor- 
rhage  is  apt  to  occur  in  the  substance  of 
Encephaloid  Testicle,  from  any  slight  blow 
or  external  injury;  and  the  blood  may  be 
efPused  interstitially,  or  into  irregular  cavi- 
ties produced  by  its  pressure.     As  the  can- 

*  St.  Mary's  Hosp.  Mus.,  K.  e.  11.  Medullary  cancer  of  testicle;  sectioia,  show- 
ing cystic  form  of  the  cancer-substance,  which  was  soft  and  elastic,  of  ■whitish 
colour,  but  marked  in  parts  with  brownish  pink  and  blood  spots.  Some  of  the  cysts 
contain  others — sub-cysts  ;  and,  under  the  microscope,  the  contained  substance  con- 
sisted principally  of  large  cells,  including  nuclei  and  nucleoli.  The  tumour  was  the 
size  of  a  large  cocoa-nut ;  and  distinctly  enveloped  by  a  dense  fibrous  capsule 
(not  seen  in  figure).  It  had  been  growing  for  seven  years,  with  little  pain  until  the 
last  two  years ;  but  the  patient's  suffering  had  never  been  severe.  His  age,  forty- 
three.  Castration  was  performed ;  and,  on  leaving  the  Hospital,  he  was  quite  well. 
(William  Coulson.) 
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cerous  testicle  increases  with,  a  tolerably  steady,  but  on  tbe  whole  rapid, 
progress,  it  attains  to  a  large  size  ;  the  tnnica  albnginea  yielding  under 
pressure  to  a  very  great  extent  without  rupture.  At  length  it  bursts, 
and  the  mass  protrudes  as  a  bleeding  fungus  through  the  ulcerated 
skin  (Fig.  1086).  The  disease  extends 
along  the  cord  to  the  abdomen,  and  the 
lumbar  glands  become  involved;  secon- 
dary cancer  also  being  developed  in  other 
organs.  Death  ensues  ;  usually,  in  about 
eighteen  months  or  two  years. 

Signs. — Enlargement  of  the  testicle, 
as  a  solid,  heavy  tumour,  of  rapid  growth, 
is  the  almost  infallible  indication  of 
Encephaloid  cancer.  The  unbroken  tunica 
albuginea  gives  a  hardness  uniformly 
over  the  tumour,  and  a  smoothness  of 
surface,  which  really  does  not  belong  to 
encephaloid  cancer ;  for  these  early  cha- 
racters cease  subsequently,  as  the  mass 
softens  at  parts  into  an  elastic,  pulpy,  semi-fluctuating  tumour,  and 
which  losing, its  ovoid  shape,  beconaes  irregular,  or  when  the  tunic 
is  ruptured  and  the  mass  protrudes.  Before  this  occurs,  the  scrotum 
is  traversed  by  larg-e  veins,  and  has  gTown  adherent  to  some  prominent 
portion  of  the  tumour;  these  changes  being  followed  by  ulceration, 
and  fungoid  protrusion.  Then  the  whole  tumour  appears  much  larger, 
and  rapidly  grows  to  a  considerable  size.  There  is  commonly 
little  tenderness  or  pain  ;  or  if  there  be,  it  is  aching,  with  acute, 
lancinating, 'or  burning  paroxysms.  When  tbe  cord  has  become  in- 
volved, it  is  enlarged,  and  feels  thickened  and  full ;  so  that  the  vas 
deferens  cannot  be  distinguished.  Shooting  pains  extend  along  the 
cord  to  the  groin  and  loins.  As  the  disease  advances,  constitutional 
symptoms  are  evinced  by  cachexia,  and  a  breaking"  down  of  the  general 
health,  partly  from  repeated  haemorrhage ;  the  patient  having  been  at 
an  early  period  of  the  disease  often  in  a  robust,  fleshy,  and  florid  con- 
dition of  health.  The  age  when  cancer  of  the  testicle  most  commonly 
appears  is  from  twenty  to  forty  ;  it  is  rare  after  sixty,  but  it  may  be 
met  with  at  any  period  of  life,  from  the  earliest  infancy  to  old  age. 
It  is  very  unusual  to  find  both  org-ans  affected. 

The  diagnosis  from  other  tumours  of  the  testicle  is  mainly  deter- 
mined by  the  solidity  and  weight  of  Cancer  Tumour,  with,  its  rapid 
growth ;  but  it  must  be  distinguished  from  acute  orchitis,  and  from 
chronic  enlargement  of  the  testicle, — syphilitic  or  scrofulous.  The 
symptoms  of  inflammation,  or  the  constitutional  condition,  respectively 
exclude  these  Sioellings  of  the  testicle  from  the  question  of  diagnosis  ; 
and  the  various  forms  of  Tumour  are  severally  excluded  by  reference 
to  the  above-named  characters.  Thus,  Cancer  Tumour  of  the  testicle 
differs  from  Cystic  Tumour  in  all  these  particulars, — its  solidity,  weight, 
and  rapidity  of  growth  ;  from  Fibrous  Tumour,  if  such  should  occur, 
it  differs  in  the  far  greater  rapidity  of  growth  ;  and  from  Cartilaginous 
Tumour,  the  difference  in  this  respect  is  equally  significant.  As  com- 
pared with  non-transparent  Hydrocele,  and  with  ffosmafoceZe,  respectively, 
the  solidity  and  weight  of  Cancer  Tumour  are  distinctive.  But  often 
«  Roy.  Coll.  Surg.  Mus.,  2396  c,     (Canton.) 


1096  SPECIAL   PATHOLOGY   AND    SURGEKY. 

the  diagnosis  can  be  accurately  ascertained  only  by  puncture  of  the 
Tumour,  in  order  to  subject  to  microscopic  examination  the  substance 
or  iiuid  from  the  mass  in  question. 

Scirrhous  cancer  far  less  frequently  affects  the  testicle ;  a  few 
examples  only  of  this  form  of  the  disease  having  been  recorded. 

The  signs,  as  distinguished  from  encephaloid  cancer,  are  greater 
solidity,  hardness,  and  weight  of  the  testicle  ;  but  the  tumour  is  not 
disposed  to  attain  so  large  a  size,  nor  to  undergo  ulceration.  It  is 
characterized  also  by  slow  growth,  but  the  cord  and  lumbar  glands  at 
length  become  enlarged  and  indurated.  Secondary  cancer  of  other 
organs  is  unfrequent,  and  cachexia  is  generally  less  marked.  The 
disease  occurs  at  a  later  period  of  life. 

Treatment  of  Cancer  of  the  Testicle. — Castration  is  the  only  cure ; 
provided  that  the  whole  of  the  disease  can  be  thus  removed.  Con- 
sequently, when  the  disease  is  entirely  local — affecting  only  the  te.sticle 
— the  operation  may  be  pej^fornaed,  and  with  an  equal  chance  of  suc- 
cess, as  after  the  removal  of  cancer  in  other  parts.  When,  however, 
the  spermatic  cord  is  involved,  and  perhaps  also  the  lumbar  glands, 
forming  a  tumour  more  or  less  perceptible  in  the  abdomen,  castration 
will  be  unjustifiable. 

The  results  of  the  operation  have  been  unsatisfactory  both  in  the 
localized  and  extended  conditions  of  the  disease.  Thus,  in  the  latter 
condition,  of  thirty-six  cases  collected  in  the  Medical  Times  and  Gazette 
(vol.  xix.),  three  died  within  a  week  ;  two  died  within  six  weeks  ;  and 
two  within  three  months  of  the  operation.  In  each  case,  there  was 
disease  of  the  lumbar  glands  or  lungs,  or  both.  When  the  disease, 
being  local,  has  been  completely  extirpated,  the  tendency  to  secondary 
cancer,  particularly  in  the  lungs,  is  remarkably  strong ;  and  life  may 
be  prolonged  only  by  a  short  period.  On  the  other  hand,  encouraging 
results  have  been  obtained  by  operation,  although  not  more  so  than 
by  leaving  the  disease  to  its  natural  course  of  duration.  One  patient, 
under  Professor  Humphry's  observation,  lived  four  years,  and  died,  as 
was  believed,  of  phthisis.  A  similar  pei-iod  of  existence,  in  another 
case,  was  known  to  Sir  B.  Brodie,  and  the  patient  then  remained  well. 
Mr.  Curling  also  relates  four  cases  in  which  the  patients  were  well  at 
the  respective  periods  of  ten,  four,  nine,  and  twelve  years  after  the 
operation.  Without  operation,  in  two  of  the  above-mentioned  thirty- 
six  cases,  the  disease  terminated  fatally  in  a  period  of  four  months 
from  the  time  it  Avas  first  observed  in  the  testicle  ;  but  cases  have 
been  recorded  in  which  life  continued  for  five  and  even  fifteen  years  ! 

Castratiox. — Removal  of  the  testicle  is  a  very  simple  operation, 
but  certain  practical  directions  of  importance  should  be  observed.  The 
pubes  having  been  shaved  on  the  side  of  operation,  the  patient  should 
be  drawn  to  the  end  of  the  table  ;  so  that  resting  there  on  his  buttocks, 
the  thighs  and  legs  shall  hang  down,  and  give  fair  room  for  handling 
the  tumour.  The  Surgeon  standing  in  front,  between  the  patient's 
legs,  gi^asps  the  tumour  posteriorly  with  his  left  hand,  making  the 
scrotum  tense  in  front.  Then,  a  bistoury  is  entered  opposite  the  ex- 
ternal abdominal  ring,  in  order  to  reach  the  cord  sufl&ciently  high  up 
that,  when  it  comes  to  be  divided,  the  cut  stump,  which  is  apt  to 
retract,  shall  be  freely  accessible  for  ligature  of  the  vessels.  On  this 
account,  it  may  sometimes  be  advantageous  to  expose  and  isolate  the 
cord,  before  removing  the  testicle  from  the  scrotum.     The  incision  is 
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carried  down  longitudinally,  from  the  external  ring,  over  tlie  anterior 
surface  of  the  tumour  to  the  bottom  of  the  scrotum ;  or  if  the  mass  be 
of  very  large  size,  or  the  skin  affected,  a  double  elliptical  incision  may 
be  made,  enclosing  a  portion  of  the  scrotum.  It  will  seldom  be  requi- 
site to  remove  any  apparent  redundancy  of  healthy  integument,  as 
the  scrotal  skin  contracts  and  shrivels  up  very  considerably  after  the 
operation.  The  tumour  is  readily  turned  out  of  the  scrotum  by  a  few 
touches  of  the  knife,  dividing  its  loose  cellular  connections  ;  on  the 
inner  side,  the  knife  should  be  particiilarly  turned  outwards,  towards 
the  tumour,  in  order  to  avoid  puncturing  the  urethra,  or  opening  the 
tunica  vaginalis  of  the  opposite  side. 
Having  detached  the  testicle  and  iso- 
lated the  cord,  the  latter  is  seized 
between  the  thumb  and  finger  by  an 
assistant,  or  with  a  vulsellum,  and 
held  in  position  (Fig.  1087).  The 
cord  is  then  divided  by  a  stroke  of  the 
knife  below  this  point,  and  the  testicle 
completely  removed.  The  spermatic 
artery,  and  probably  two  or  three 
cremasteric  branches,  will  require  liga- 
ture. This  mode  of  securing  the 
vessels  is  preferable  to  tying  the  whole 
cord,  a  practice  adopted  by  some  Sur- 
geons. But  if  there  be  any  fear  of 
retraction  of  the  cord  through  the 
ring  into  the  inguinal  canal,  it  should 
be  ligatured  and  retained  in  position 

by  a  strip  of  plaster  over  the  ends  of  the  thread.  Scrotal  vessels 
generally  cease  to  bleed  by  sponging  with  cold  water.  Sutures  are 
scarcely  required,  the  edges  of  the  scrotal  integument  falling  into 
apposition;  and  the  wound,  being  dressed  with  a  strip  of  wet  lint, 
heals  by  granulation  from  the  bottom. 

If  hernia  co-exists  with  disease  of  the  testicle,  the  peritoneal  sac 
must  be  carefully  avoided  in  performing  this  operation  ;  the  handle  of 
the  knife  being  used  to  separate  any  adhesion  in  removing  the  organ. 

In  the  after- dressing,  bagging  in  the  lower  part  of  the  scrotum 
must  be  prevented.  Secondary  haemorrhage  may  necessitate  a  re- 
opening of  the  scrotum,  which  must  then  be  lightly  stuffed  with  wet 
lint.  Retraction  of  the  cord  into-  the  inguinal  canal  would  render  it 
very  difficult  to  follow  up  the  source  of  hsemorrhage  in  that  situation  ; 
and  a  serious  or  even  fatal  loss  of  blood  might  take  place,  by  its  escape 
into  the  cellular  texture  of  the  groin  and  pelvis,  without  much  external 
hgemorrhage. 

Atrophy  of  the  Testicle  consists  in  the  partial  or  complete  ab- 
sorption of  the  secreting  portion  of  the  gland — the  tubuli  seminiferi 
— leaving  only  the  fibrous  tunica  albuginea,  and  septa  between  the 
lobules,  as  the  remnant  organ.  The  epididymis  generally  remains  ;  its 
full  size  contrasting  with  that  of  the  testis,  which  may  be  reduced  to 
the  size  of  a  bean,  or  perhaps  a  mere  nodule,  having  still  an  ovoid 
shape,  but  of  flabby  softness,  and  slipping  about  in  a  pendulous 
scrotum,  when  compressed  between  the  thumb  and  finger.  Ulti- 
mately, the  glandular  structure  may  undergo  fatty  degeneration.     The 
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constifcnents  of  the  spermatic  cord  also  waste  proportionately.  Impo- 
tency  and  loss  of  sexual  power  attend  this  condition,  if  both  testes  are 
atrophied  ;  but  the  wasting  of  only  one  is  often  compensated  by  enlarge- 
ment and  increased  functional  power  of  the  other.  Atrophy  or  wasting 
of  the  testicle,  previously  developed,  differs  from  arrested  development 
of  the  organ,  at  the  time  of  puberty,  and  which  usually  affects  both 
testes  ;  accompanied  generally  with  a  puerile  penis,  and  perhaps  a 
feminine  bodily  conformation.  This  undeveloped  condition  of  the 
organ  is  not,  however,  incompatible  with  sexual  desire  and  power  to 
copulate,  if  not  to  procreate.  An  imperfect  development  of  the  brain, 
as  in  idiots,  may  be  the  determining  cause  of  the  sexual  deficiency. 

Testicular  atrophy  may  be  the  result  of  vai-ious  co-existing  struc- 
tural conditions,  which  have  already  been  described.  Hydrocele  is  an 
occasional  cause,  by  pressure  of  the  fluid  in  the  tunica  vaginalis; 
and  sometimes  in  consequence  of  the  contraction  of  lymph  effused  in 
chronic  hydrocele,  or  more  frequently  in  Hrematocele.  Diseases  of  the 
testicle,  also,  result  in  absorption  of  the  glandular  substance ;  some- 
what in  proportion  to  the  extent  and  persistence  of  any  morbid  deposit, 
or  the  formation  of  new  growth,  within  the  testis.  Thus,  atrophy  may 
ensue  from  orchitis,  acute  or  chronic ;  and  more  especially  in  the 
chronic  foi'm,  with  syphilitic  intertubular  deposit,  or  with  scrofulous 
intra-tubular  deposit.  Epididymitis  is  less  frequently  followed  by 
testicular  atrophy.  Obliteration  of  the  vas  deferens,  from  inflamma- 
tion, is  apt  to  cause  atrophy  of  the  testis  ;  although  the  function  of 
the  organ  may  be  thereby  long  suspended  or  lost  without  this  result. 
Varicocele  is  an  occasional  cause,  and  obliteration  of  the  spermatic 
veins  by  operations  for  the  cure  of  this  condition.  Occlusion  of  the 
spermatic  artery,  as  by  an  abdominal  aneurism,  has  been  known  to 
induce  testicular  atrophy.  Hernia,  oft  recurring  or  irreducible,  has 
the  same  effect,  probalDly  by  compression  of  all  the  constituents  of  the 
cord.  The  pi-essure  of  a  truss,  constantly  worn,  will  act  in  like  manner, 
and  may  result  in  atrophy  of  the  testicle.  Elephantiasis  of  the  scrotum 
may  be  mentioned  as  having  the  same  effect.  Functional  excitement  of 
the  organs,  from  excessive  venery,  or  from  self-abuse,  has  an  atrophying 
influence ;  and  injury  of  the  back  of  the  head,  a  similar  tendency, 
apparently  by  affecting  the  cerebellum  ;  but  injury  or  diseases  of  the 
train  or  of  the  spinal  cord,  attended  with  paralysis,  are  not  unknown 
causes.  Neuralgia  of  the  testis  has  resulted  in  atrophy,  and  division 
of  the  spermatic  nerves  will  probably  be  followed  by  wasting  of  the 
organ.  In  elderly  persons,  the  testes  are  rather  small  and  flaccid,  but 
otherwise  healthy  ;  and  the  epididymis  is  sometimes  thickened  and  in- 
durated, with  a  similar  state  of  the  vasa  deferentia,  and  opaque  white 
spots  in  their  walls.  The  long-continued  use  of  iodine  does  not  tend 
to  atrophy  of  the  testis,  as  is  often  supposed. 

ISTo  particular  Treatment  can  be  directed  for  a  condition,  the  causes 
of  which  are  so  diversified  and  often  irremovable.  And  any  beneficial 
effect  must  be  of  a  preventive  character ;  the  restoration  of  a  lost 
portion  of  secreting  structure  being  impossible. 

FcxCTioxAL  DisOKDERS  OF  THE  Testicle  are  associated  with  Fiinc- 
tional  Disorders  of  the  whole  Generative  Apparatus,  constituting 
Spermatorrhoea  and  Impotence. 

(1.)  Spermatorrhoea,  or  Seminal  Emissions,  easily  excited  and  oft 
recurring. — This  disorder  may  occur  either  as  passive  discharges  of 
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semi-nal  flaid,  without  much,  if  any,  ejacalatiou  or  even  previous  erec- 
tion, or  as  emissions,  with  spasmodic  ejaculation  and  perhajjs  erection. 
In  the  one  form  of  the  disorder,  seminal  discharge  takes  place  before 
erection ;  in  the  other,  erection  and  ejaculation  are  often  simultaneous 
acts,  or  erection  may  subside  before  ejaculation.  In  both  conditions, 
therefore,  connection  is  impracticable  ;  and  thus  there  is  loss  of  sexual 
power,  and  apparently,  at  least,  of  procreative  power. 

Passive  SpermatorrhEea  denotes  an  excitability  of  the  testes  as 
secretory  organs,  whereby  an  excessive  secretion  or  flux  of  seminal 
fluid  is  easily  pi'ovoked,  usually  of  a  thin  spurious  character ;  and 
accompanied,  perhaps,  with  some  irritability  of  the  ejaculatory  muscles, 
and  of  the  erector  muscles  of  the  penis  ;  while  the  constitutional  condi- 
tion is  one  of  general  debility. 

The  common  cause  of  this  state  of  mixed  generative  irritability  and 
constitutional  debility  is  habitual  masturbation  or  self-abuse.  This 
pernicious  habit  is  acquired  often  at  an  early  age,  before  puberty,  by 
evil  example  or  conversation  among  boys,  who  are  intimately  associated 
in  Schools  and  other  Institutions.  A  practice  thus  engendered,  before 
moral  control  has  yet- been  developed,  and  indulged  in  in  ignorance  of 
its  sad  consequences,  may  be  rectified  only  perhaps  by  marriage,  or 
perhaps  continued  until  it  has  wrecked  its  victim, — physically,  intel- 
lectually, and  morally.  Spermatorrhoea  is  less  frequently  the  conse- 
quence of  suppressed  sexual  desire.  It  seems  also  more  common  in  the 
upper  and  middle,  than  in  the  lower  ranks  of  life,  regarded  socially; 
and  among  the  educated  and  studious,  than  among  those  who  have 
early  followed  some  bodily  avocation,  or  have  been  accustomed  to  the 
healthful  games  and  outdoor  pastimes  of  youth. 

At  first,  seminal  emissions  happen  only  occasionally  ;  once  a  fort- 
night or  in  a  week,  and  usually  in  the  morning  between  sleeping  and 
waking,  or  as  nocturnal  emissions.  After  a  while  they  become  more 
frequent,  perhaps  three  or  four  times  a  week,  and  occur  during  the 
day ;  under  any  slight  emotional  excitement,  a  word  or  even  a  look ; 
or  from  some  slight  irritation,  as  by  the  movement  of  a  carriage,  or 
by  any  straining  exertion,  especially  at  stool.  Ultimately,  the  emissions 
occur  every  twenty-four  hours,  and  sometimes  twice  or  thrice  daily ; 
the  semen  flowing  back  into  the  neck  of  the  bladder,  and  escaping  with 
each  act  of  micturition  or  deftecation. 

The  physical  consequences  of  spermatorrhoea  are  evinced  by 
general  debility,  and  disorder  of  the  various  functions  ;  indigestion, 
palpitation  of  the  heart,  breathlessness,  nervousness,  epileptic  and 
amaurotic  symptoms,  or  even  paralysis.  The  intellectual  and  moral 
decay  are  manifested  by  a  general  impairment  of  mental  vigour, 
especially  inability  to  fix  the  attention,  and  loss  of  memory;  and  by 
loss  of  moral  courage,  great  depression  of  spirits  and  despondency  or 
despair,  shyness,  reserve,  and  solitariness.  Altogether  the  pallid, 
vacant-looking,  dejected,  and  lonely  victim  of  spermatorrhoea,  in  its 
advanced  stage,  is  a  wretched  spectacle  which  can  scarcely  be  mistaken. 
He  is  often  made  worse,  and  his  mental  sufferings  are  aggravated,  by 
reading  some  of  the  abominable  and  lying  publications  of  quacks 
and  extortionists  ;  he  is  thus  also  entrapped  into  their  dens,  where 
his  worst  fears  are  speedily  confirmed  by  personal  influence,  and  his 
pecuniary  resources  drained  to  the  last  shilling,  or  incredible  sums 
abstracted    for  promised  cure.     In   one  such    case  of   imposition,  a 
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gentleman  came  to  me  for  rclieP,  whose  penis  was  strangulated  at  the 
root  bj  means  of  a  broad  metallic  ring,  furnished  witli  a  screw  which 
tightly  compressed  a  plate  of  metal  on  the  urethra ;  the  whole  con- 
trivance forming  a  vice  in  Avhich  his  penis  had  been  placed  by  one  of 
the  daily  advertising  impostors,  and  which  he  had  been  ordered  to 
wear  for  the  ostensible  purpose  of  stopping  seminal  emissions.  Of 
course,  the  pain  of  approaching  strangulation,  daily  increasing,  daily 
compelled  the  patient  to  visit  his  merciless  torturer;  and  when  the 
poor  victim  came  to  me,  his  penis  had  become  swollen  to  the  size  of  a 
saveloy  sausage,  burying  the  vice,  and  the  integument  was  rapidly 
passing  into  gangrene.  I  removed  this  instrument  of  torture,  only 
just  in  time  to  save  the  organ. 

Spasmodic  Spermatorrhoea  diifers  only  from  the  more  passive  form 
of  seminal  emissions  in  the  increased  irritability  of  theejaculatory  and 
erector  muscles  of  the  penis,  and  of  tbe  prostatic  portion  of  the  urethra 
where  the  ejaculatory  ducts  open.  It  is  not  unfrequently  co-existent 
with  some  disease  of  the  generative  organs, — stricture,  varicocele,  or 
neuralgia  of  the  testicle,  which  may  be  the  source  of  local  irritation. 
Residence  in  a  hot  climate  seems  to  have  some  predisposing  influence; 
and  the  affection  occurs  usually  at  a  later  period  of  life  than  passive 
emissions  in  men,  from  the  ages  of  twenty-five  to  forty. 

Treatment. — The  removal,  if  possible,  of  any  source  of  irritation  is 
the  primary  indication.  Thence,  the  habit  of  masturbation  must  be 
corrected,  whenever  its  practice  can  be  discovered ;  and  the  patient 
should  be  encouraged  to  make  a  confidential  acknowledgment  respect- 
ing a  matter  of  such  vital  consequence  to  his  health  and  happiness. 
The  influence  of  evil  example  should  also  be  withdrawn,  in  youth  ;  and 
the  mind  of  an  adult  patient  may  have  to  be  disabused  of  the  ground- 
less apprehensions  which  have  been  instilled  into  it  by  some  rapacious 
impostor.  Any  source  of  local  irritation,  as  a  caiise  of  spermatorrhoea, 
must  be  removed  when  pi-acticable. 

Semedial  treatment  comprises  both  constitutional  and  local 
measures.  Constitutional  treatment  consists  in  the  administration  of 
tonics  to  restore  a  healthy  state  of  both  the  muscular  and  nervous 
systems,  and  in  the  use  of  sedatives  to  allay  irritability.  Of  tonics, 
the  preparations  of  iron  are  most  efficacious;  and  particularly  the 
sesquichloride  of  iron,  in  doses  of  from  fifteen  to  thirty  drops  in  half 
a  wine-glassful  of  water  thi'ice  daily.  Strychnia,  in  doses  of  one- 
twelfth  of  a  grain,  made  into  a  pill,  with  or  without  the  sulphate  of 
iron,  forms  a  tonic  anti-spasmodic  preparation  of  gi^eat  value.  Seda- 
tives are  less  beneficial  than  tonics  ;  yet,  in  spasmodic  spermatorrhoea, 
a  night  pill  of  belladonna,  or  of  hyoscyamus  and  camphor,  may  per- 
haps be  advantageously  given  to  subdue  the  local  irritability  which 
favours  the  seminal  emissions.  Suppositories  of  pil.  saponis,  ten 
grains,  are,  according  to  my  experience,  preferable  as  acting  topically. 
The  cold  hip-bath,  or  sluicing  the  perinasum  with  cold  water,  night  and 
morning,  is  a  most  serviceable  local  tonic.  Etjgienic  measures  must 
also  be  carefully  attended  to,  as  a  part  of  the  constitutional  treatment. 
A  plain,  unstimulating,  nutritious  diet  is  essentially  requisite ;  rigor- 
ously excluding  peppers  and  other  condiments,  which  are  apt  to  irritate 
the  rectum  and  provoke  seminal  emissions  during  defa?cation.  The 
stomach  should  never  be  overloaded  by  a  heavy  meal ;  and  a  daily 
action  of    the  bowels  should  be  secured  by  gentle  aperients,  when 
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necessary.  A  dinner  pill,  consisting  of  the  compound  rhubarb  pill  with, 
hyoscyamus,  will  answer  this  purpose  far  better  than  colocynth  or  any 
other  irritant  purgative.  The  invigorating-  influence  of  daily  exercise 
in  the  open  air,  and  of  outdoor  amusements,  with  perhaps  change  to 
a  bracing  climate,  can  scarcely  be  overlooked ;  but  relaxation  from 
study  or  the  excitement  of  business,  and  freedom  if  possible  from  the 
pressiireof  anxiety,  are  no  less  restorative  ;  while  every  encourag'ement 
must  be  given  to  cheerfulness  and  hope. 

All  this  constitutional  treatment  not  unfrequently  fails  to  cure  the 
spermatorrhoea;  the  local  irritability  of  the  prostatic  urethra  still 
remaining.  Recourse  must  be  had  to  the  application  of  nitrate  of 
silver  along  the  under  surface  of  this  portion  of  the  urethra,  to  the 
orifices  of  the  ejaculatory  ducts. 

This  method  of  treatment,  first  prominently  brought  into  notice  bv 
Lallemand,  can  be  effected  by  means  of  the  porte-caustique,  or  by  a 
syringe-catheter .  The  former  instrument  is  also  a  kind  of  catheter,  but 
which  acts  by  protruding  its  end,  carrying  the  caustic.  This  portion, 
however,  is  apt  to  be  grasped  by  spasmodic  muscular  action,  and  can 
then  be  returned  only  wdth  difficulty  into  the  shaft ;  or  it  may  joerhaps 
become  fixed  in  the  prostatic  urethra,  owing  to  some  defect  in  the 
instrument,  as  happened  in  the  person  of  a  gentleman  on  whom  Dr. 
Humphry  was  operating.  In  the  syringe-catheter,  a  piece  of  sponge, 
charged  with  a  solution  of  the  caustic,  is  compressed  by  pushing  down 
a  firm  stylet  within  the  catheter;  whereby  the  solution  is  forced  out  of 
about  a  dozen  minute  apertures  near  the  end  of  the  instrument.  This 
mode  of  applying  the  caustic  has  the  advantage  of  being  safer  and 
more  manageable  than  by  the  porte-caustique.  It  is  highly  com- 
mended by  Mr.  Erichsen,  who  uses  a  solution  of  the  strength,  gene- 
rally, of  one  drachm  of  the  nitrate  to  an  ounce  of  water.  But  a  weaker 
solution  of  not  more  than  ten  or  fifteen  grains  to  the  ounce  is,  I  think, 
safer;  being  less  apt  to  induce  ulceration,  followed  by  cicatricial  con- 
traction of  the  ejaculatory  ducts,  resulting  perhaps  in  sterility.  In 
applying  either  of  these  instruments,  the  prostatic  urethra  is  known 
to  be  reached  by  the  distance  to  which  the  shaft  has  passed,  and  by 
feeling  with  the  finger  in  the  rectum,  also  by  the  sensitiveness  of  the 
part.  Considerable  irritation,  pain,  and  bloody  or  muco-purulent  dis- 
charge, follow  the  operation;  with  perhaps  an  aggravation  of  the 
nocturnal  emissions.  These  subsiding  in  a  few  days,  the  cure  may 
be  complete  ;  or  the  caustic  may  have  to  be  reapplied  when  the  urethra 
can  bear  it,  at  intervals  of  a  week  or  two ;  and  sometimes  no  good  re- 
sults from  the  treatment.  Van  Buren  advocates  the  application  of  an 
astringent,  in  the  form  of  tannin  and  glycerine,  as  a  paste,  introduced 
to  the  prostatic  iirethra  by  means  of  a  cupped  sound.  The  instrument 
is  allowed  to  remain  from  one  to  five  mintites ;  and  the  application 
may  be  repeated  once  or  twice  a  week.  Sometimes,  the  occasional 
passing  of  a  steel  sound  allays  the  prostatic  urethral  irritability. 

(2.)  Impotence  signifies  an  absence,  loss,  or  premature  decay  of 
sexual  and  procreative  power  ;  with  generally  a  corresponding  negation 
of  sexual  desire.  In  this  compound  condition,  the  want  of  sexual  power 
signifies  the  inability  to  perform  the  sexual  act  of  intromission— com- 
monly _from  deficient  erection  of  the  organ;  the  want  of  procreative 
power  may  depend  on  the  absence  of  ejaculation — and  thence  of 
seminal  emission,  or  of  the  seminal  secretion''itself.     The  latter  defect 
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no  secretion  of  semen — may  be  cori'eoily  named  Aspermatism,  a 
condition  which  contrasts  with  that  of  Seminal  Flux.  Any  slight 
secretion  is  often  thin  and  spurious ;  not  containing-  spermatozoa, 
or  only  in  scanty  quantity. 

It  is  highly  important  not  to  mistake  the  nature  of  the  prostatic 
secretion  ;  which  may  be  discharged  from  the  urethra  as  a  tenacious 
fluid,  like  white  of  egg,  in  small  quantity,  and  following  the  urine,  or 
expelled  during  defgecation,  especially  when  accompanied  by  a  strain- 
ing effort.  Such  discharge  is  quite  consistent  with  the  full  possession 
of  sexual  and  procreative  power;  or  with  the  absence  of  seminal  fluid, 
and  consequent  impotency. 

The  caicse  of  impotence  may  be  some  congenital  or  acquired  de- 
ficiency of,  or  affecting,  the  genital  organs. 

Congenital  impotency  is  sometimes  a  cei-ebral  imperfection,  as 
occurring  in  idiots ;  or  from  a  want  of  that  concurrence  of  forces 
which  is  requisite  for  the  complicated  process  of  generation.  This 
constitutional  impotence  is  not  necessarily  associated  with  any  dis- 
coverable imperfection  in  the  organs,  or  any  obvious  defect  of  bodily 
formation.  It  may,  indeed,  be  associated  with  full  intellectual  vigour  ; 
and  with  a  physique  endowed  with  great  muscular  power,  developed 
also  by  athletic  exercises.  But  more  often,  the  external  indications  of 
virility  are  defective  when  sexual  power  is  wanting. 

Acquired  impotence  may  be  the  result  of  prolonged  sexual  excesses, 
or  of  habitual  physical  exertion  ;  in  either  way  exhausting  the  nervous 
energy.  Occasionally,  it  follows  injuries  of  the  head,  and  usually 
when  the  patient  is  convalescent.  Wasting  of  the  testicles  is  then 
perhaps  the  first  announcement  of  generative  failure ;  and  this  may 
continue,  or  the  sexual  pow'er  gradually  returns. 

The  Treatment  of  Impotence  must  have  reference  to  its  various 
causative  conditions  ;  consequently,  it  is  often  incurable. 

(3.)  Sterility. — Impotency,  implying  the  absence  of  (sexual  desire 
and)  the  power  of  copulation,  is  necessarily  attended  with  an  inability 
to  procreate,  and  thus  jiractically  a  man  may  be  sterile ;  but  sterility, 
from  inability  to  impregnate,  arises  also  from  other  causes,  without 
impotency, — the  power  of  sexu.al  intercourse  remaining.  Consequently, 
while  complete  impotency  implies  also  sterility,  the  latter  may  occur 
apart  fi^om  impotency. 

The  causes  of  sterility  in  the  male,  from  inability  to  impregnate, 
are  of  tAvo  kinds  :  incompetency  of  the  testes  to  secrete  a  fertilizing 
seminal  fluid,  which  is  thus  destitute  of  spermatozoa  ;  or  some  source 
of  obstriiction  to  the  emission  of  seminal  fluid,  or  its  non-ejaculation — 
aspermatismus — although,  in  either  of  these  cases,  the  fluid  secreted 
possesses  the  fertilizing  character. 

Each  mode  of  causation,  in  relation  to  male  sterility,  includes  sub- 
ordinate causative  conditions.  The  Testes  may  be  incompetent  as 
secreting  organs,  from  ir)iperfect  development,  consequent  on  malposi- 
tion ;  the  organs  being  retained  in  the  abdomen,  or  in  the  inguinal 
canal,  or  just  outside  the  external  abdominal  ring ;  more  commonly, 
functional  incompetency  of  the  testicles  may  have  resulted  from 
structural  disease,  destroying  the  gland-tissue,  with  atrophy, — as  in 
some  cases  of  chronic  scrofulous  or  syphilitic  orchitis. 

Obstruction  to  the  emission  of  seminal  fluid  may  occur  at  any  part 
of    the    excretory  duct,  commonly  in    the    epididymis,  from  nodular 
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deposit.  The  common  ejaculatory  ducts,  opening  into  the  floor  of  the 
prostatic  urethra,-  may  be  obliterated  by  prostatitis  ;  or  from  having 
been  divided  or  injured  in  bilateral  lithotomy.  Very  rarely,  the 
seminal  fluid  is  not  transmitted,  owing  to  congenital  absence  of  the 
vas  deferens. 

In  all  such  cases,  hoth  organs  must  be  defective ;  one  healthy 
testicle  being  sufficient  for  procreation,  and  even  this  may  undergo  a 
compensatory  enlargement,  vs^hen  the  functional  competency  of  the 
other  organ  is  defective  or  wanting  altogether.  Sterility,  resulting 
from  chronic  double  epididymitis  after  gonorrhoea,  occurred  in  cases 
under  Grosselin's  observation  ;  the  fluid  emitted  in  sexual  intercourse 
appeared  normal,- but  when  examined  with  the  microscope,  no  sper- 
matozoa were  detected.  Some  months  afterwards,  the  induration  of 
the  epididymis  subsided,  on  one  side,  and  then  spermatozoa  wei'e 
found  in  the  seminal  fluid.  Sometimes,  the  two  testes  are  function- 
ally incompetent  from  different  co-existing  conditions.  Thus,  atrophy 
of  the  testicle,  on  one  side,  may  be  associated  with  retention  of  the 
other  testis  in  the  inguinal  canal,  or  with  obstruction  of  the  epididymis, 
in  a  descended  testicle.  Cases  of  either  concurrence  are  recorded  by 
Curling.  Thus,  also,  the  Surgeon  may  find  sterility  resulting-  from 
the  imperfect  development  of  a  retained  testis,  with  obstructive 
epididymitis  in  connection  with  the  other  testicle, — itself  well  deve- 
loped and  functionally  competent.  In  some  cases,  the  seci^etion  of 
semen  is  reduced  to  an  aspermous  fluid  from  long-continued  sexual 
excesses ;  as  if  the  emasculated  debauchee  were  thus  rendered  sterile 
to  prevent  the  possible  propagation  of  a  degraded  species. 

Stricture  of  the  Urethra  is  not  unfrequently  the  source  of  obstruc- 
tion to  the  emission  of  seminal  fluid.  The  semen  not  being"  ejected 
from  the  prostatic  urethra  through  the  stricture  in  front,  there  may 
be  no  emission  at  the  time  of  sexual  intercourse  ;  a  few  drops  escape 
from  the  urethral  orifice,  as  erection  subsides,  but  all  the  remainder 
of  the  fluid  regurgitates  into  the  bladder,  and  is  thus  an  abortive 
discharge.  Here,  therefore,  although  one  testicle  be  functionally 
competent,  that  organ  is  rendered  practically  useless,  and  the  person 
is  sterile. 

Non-ejaculation  of  the  semen  signiBes  the  failure  of  reflex  action  to 
expel  the  fluid  collected  in  the  prostatic  urethra  for  discharge.  The 
glans  penis,  as  the  source  of  afferent  stimulus,  is  deficiently  sensitive, 
or  insensitive  ;  and  thence  ejaculation  of  the  semen  is  delayed,  until 
perhaps  the  action  is  induced  by  prolonged  coitus,  or  the  emission  is 
never  elicited. 

The  treatment  of  these  various  causes  of  sterility  must,  of  course, 
have  reference  to  their  nature,  and  may,  therefore,  be  entirely  abortive. 
Imperfectly  developed,  or  structurally  atrophied,  testes  cannot  be 
made  to  assume,  or  to  resume,  their  function.  Obstruction  in  the 
excretory  ducts,  as  from  chronic  epididymitis,  may  give  way  under 
appropriate  treatment.  So  also  urethral  stricture  often  yields  to 
dilatation,  renewed  as  occasion  requ.ires.  Ejaculation  may  be  pro- 
voked by  artificially  rendering  the  glans  penis  more  sensitive.  In  an 
otherwise  incurable  case,  Mr.  Curling  applied  the  acetum  cantharidis, 
and  vesication  left  the  glans  responsive  to  the  stimulus  of  the  sexual 
coitus.  The  patient,  who  had  long  been  practically  sterile,  although 
not  impotent  to  copiilate,  thus  acquired  the  reflex  action  requisite  for 
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the  completion  of  the  sexual  congi-ess.  Electricity  has  been  tried,  and 
has  failed  to  induce  excitability  in  the  nerves  of  the  glaus  penis.  In 
some  such  cases  of  sterility,  emission,  unelicited  by  coitus  with  normal 
erection,  may  yet  occur  with  erection,  during  sleep. 

(4.)  Hypercesthesia  of  the  Testicle. — Under  the  name  of  Irritable 
Testicle,  an  exalted  sensibility  of  this  organ  sometimes  occurs,  which 
may  be  more  cori-ectly  designated  hypergesthesia.  The  testis  is  so 
abnormally  sensi^tive  as  to  be  always  tender  and  uneasy,  and  the 
slightest  touch,  pressure,  or  friction,  provokes  pain,  which  may  soon 
become  intolerable.  The  sensation  is  more  distressing  when  the 
person  stands,  and  the  organ  hangs  down ;  aud  then  being  unable  to 
bear  the  mere  contact  of  trousers,  or  rubbing  from  the  slightest 
exercise,  he  is  precluded  from  the  active  business  or  pleasures  of  life. 
Sometimes  the  pain  is  referi-ed  to  some  one  spot,  particiilarly  the 
head  of  the  epididymis,  rather  than  experienced  in  the  whole  gland  ; 
and  it  may  extend  up  the  spermatic  cord  into  the  abdomen,  so  that 
pressiu-e  from  any  distension  of  the  colon  aggravates  the  suffering. 
The  testicle,  thus  affected,  undergoes  no  apparent  alteration  of  size, 
shape,  or  consistence ;  although  occasionally  it  seems  to  be  somewhat 
fuller,  with  a  tendency  to  varicocele  in  the  cord,  and  a  relaxed  state 
of  the  scrotum.  The  left  testis  is  more  often  affected,  and  in  some 
cases  both  organs  are  abnormally  sensitive. 

This  painful  affection  of  the  testicle  is  met  with  usually  in  persons 
of  the  leuco-phlegmatic  or  the  nervous  temperament,  accompanied 
with  an  anaenaic  condition  and  feeble  circulation ;  or  in  those  of 
a  melancholic  predisposition,  and  attended  with  dyspeptic  symptoms. 
By  constantly  brooding  over  their  complaint,  the  suffering  grows 
more  severe  and  uninterrupted,  which  may  cease  for  a  while,  when  the 
attention  is  preoccupied.  On  inquiring  into  the  habits  of  the  unhappy 
patient,  hypercesthesia  of  the  testis  may  be  traced  to  immoderate 
sexual  excitement,  or  to  self-abuse  ;  and,  in  youth,  it  is  not  unfre- 
queutly  owing  to  the  latter  pei-nicious  habit  from  the  time  of  puberty, 
Avhen  the  functional  activity  of  the  gland  begins  with  tenderness  in 
the  organ.  Not  un frequently,  however,  the  history  is  that  of  a  per- 
fectly chaste  life,  with  the  restraint  of  sexual  desire ;  in  monks,  old 
bachelors,  and  widowers.  In  some  cases,  this  affection  is  consequent 
on  orchitis  or  epididymitis;  and  although  the  testicle  may  have 
atrophied  down  to  the  size  of  a  Spanish  nut,  it  becomes  hyperses- 
thetic.  Then  again,  varicocele,  spermatorrhoea  with  a  morbidly  sensi- 
tive state  of  the  prostatic  urethra,  a  urethral  calculus,  rectal  constipa- 
tion, or  other  source  of  irritation,  near  or  remote,  may  be  the  cause  in 
operation. 

In  the  treatment  of  this  distressing  sensibility  of  the  testis,  the 
removal  of  any  local  cause  should  not  be  overlooked  ;  but  remedial 
measures  must  be  directed,  generally,  to  overcome  the  constitutional 
condition.  Our  emasculated  patient  must  be  placed  under  the  in- 
fluence of  tonics,  especially  by  the  administration  of  iron,  wdth  quinine 
or  arsenic  ;  the  correction  of  any  gastro-intestinal  derangement  will 
also  prove  beneficial ;  and  with  this  plan  of  treatment  may  be  advan- 
tageously coupled  the  topical  appliances  of  cold  sponging  or  douching, 
and  sedatives,  by  means  of  belladonna  extract  to  the  scrotum  or  the 
hypodermic  injection  of  morphia.  Much  comfort  may  be  derived 
from  wearing  a  support  to  the  testicle,  padded  with  wool,  for  the  pre- 
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vention  of  friction  by  the  dress  or  in  exercise.  The  complaint  is  verj 
tedious,  but  usually  passes  off  as  tbe  general  bealtli  improves  ;  aided, 
perhaps,  by  the  natural  indulgence  of  sexual  intercourse  in  married 
life.  Castration  has  been  resorted  to,  but  unjustifiably,  for  a  tem- 
porary and  curable  affection.  Moreover,  the  organ  is  found  to  be 
structurally  sound,  and  the  other  testicle  has  become  hypergesthetic 
after  this  needless  operation. 

(5.)  Neuralgia  of  the  Testicle. — This  affection  of  the  testis  resembles 
neuralgia  as  occurring  in  other  parts.  The  pain  varies  in  character 
and  severity ;  being  sometimes  dull  and  aching,  or  darting  and  so 
actite  as  to  make  the  patient  roll  on  the  floor  in  s"n^eating  agony. 
Usually,  the  pain  is  paroxysmal,  with  intermissions  of  perfect  ease. 
The  suffering  may  be  much  aggravated  by  spasm  of  the  cremaster, 
retracting  the  testicle,  attended  with  nausea  and  faintness.  Rarely, 
both  organs  are  affected. 

Various  causes.,  local  and  constitutional,  may  give  rise  to  this  suf- 
fering ;  any  source  of  irritation  in  an  adjacent  organ,  as  stone  in  the 
bladder,  kidney,  or  ureter ;  or  disease  of  any  part  of  the  urinary  appa- 
ratus ;  varicocele  ;  gastric  or  hepatic  irritation  ;  or  it  may  arise  from  a 
depressed  state  of  the  general  health,  as  from  gout  or  syphilis,  but 
especially  as  the  consequence  of  malarious  influence,  and  then  the  pain 
usually  recurs  periodically.  The  testicle  itself  is  generally  healthy  in 
its  structure ;  although  it  may  feel  somewhat  fuller  and  tense  after 
an  attack. 

Treatment  of  a  curative  character  implies  the  discovery  and  removal 
of  the  cause  in  operation,  and  these  requisites  cannot  always  be  ful- 
filled. Tonics,  especially  quinine  and  iron,  are  remedial ;  particularly 
in  the  periodic  form  of  the  neuralgic  affection.  The  hypodermic,  or 
perhaps  the  testicular,  injection  of  morphia  might  be  worthy  of  trial. 
An  ointment  of  aconitina — one  grain  to  a  drachm  of  lard — I  have 
known  to  allay  the  pain  ;  or  fomentations  with  hot  water,  as  hot  as 
can  be  borne,  will  sometimes  afford  relief.  Diday  extols  the  continued 
application  of  cold,  by  means  of  two  ice-bags  to  encompass  the  testicle, 
protected  by  a  cloth  to  prevent  the  risk  of  gangrene.  It  is  said  that 
in  from  two  to  four  days,  a  cure  will  be  thus  effected. 

Ought  castration  ever  to  be  performed  as  a  last  resource  to  relieve 
pain,  or  in  compliance  with  the  urgent  request  of  the  patient  ?  The 
question  is  a  serious  one,  inasmuch  as  it  relates  to  the  removal  of  an 
organ,  not  structurally  diseased,  and  important  in  itself  ;  and  which 
may  almost  at  any  moment  cease  to  afflict  the  patient.  But  this  ques- 
tion should  be  considered  primarily  with  reference  to  the  probability 
of  thus  removing  the  cause  of  neuralgia,  as  this  painfiil  affection  -will 
at  length  undex^mine  the  general  health,  and  also  with  regard  to  the 
urgency  of  the  patient's  request  when  the  nature  of  the  case  is  ex- 
plained to  him,  in  an  intermission  of  pain.  Sir  A.  Cooper  was  induced 
by  the  latter  consideration  to  perform  castration  in  three  cases  of  the 
kind ;  and  other  Surgeons  have  deemed  it  advisable  to  do  the  same. 
Tet  the  operation  is  justifiable  only  in  rare  and  exceptional  cases. 

Malposition  of  the  Testicle. — In  the  foetus,  the  testes  are  con- 
tained within  the  abdomen,  in  the  lumbar  region  ;  whence  they  gradu- 
ally descend  through  the  inguinal  canal  into  the  scrotum,  a  change  of 
situation  -which  is  usually  completed  before  birth.  But,  by  an  arrest 
of  development,  this  descent  of  the  testis  may  be  retarded  until  after 
vol.  it.  4  B 
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birth,  and  it  may  then  never  take  place  corapletelj.  The  descent  of 
this  organ  is  dehiyed  till  a  iew  months,  or  a  year,  after  birth,  in  about 
one  infant  in  five.  It  occurred  at  a  later  pei'iod  in  many  cases  which 
came  under  Sir  A.  Cooper's  observation  ;  the  testis  descending  at  from 
one  to  seventeen  years,  or  even  twenty- one  years.  Complete  descent 
fails  to  take  place  in  about  one  person  in  1000  ;  and  then  the  testis  may 
be  permanently  retained  in  the  abdominal  cavity,  or  in  the  internal 
abdominal  I'ing,  in  the  inguinal  canal  just  above  the  external  abdo- 
minal I'ing,  or  perhaps  just  below  the  ring.  The  right  or  the  left 
testis  is  nearly  equally  liable  to  these  malpositions,  the  latter  being 
more  often  misplaced — according  to  Wrisberg's  observations — in  the 
ratio  of  seven  to  five;  and  very  rarely  it  happens  with  both  testicles. 
Usually,  only  one  testis  being  retained,  the  state  is  known  as 
raonorchidism  ;  when  the  scrotum  is  empty  on  both  sides,  it  is  designated 
cryptorchidism.  Sometimes,  the  imperfect  descent  at  birth  is  com- 
pleted in  a  few  weeks,  or  before  puberty. 

The  causes  of  any  such  failure  of  descent  Avould  seem  to  be  a  defi- 
ciency in  the  force,  whether  it  be  the  contraction  of  the  fibres  of  the 
gubernaculum  or  some  other  force,  whereby  the  descent  of  the  organ 
is  effected ;  or,  sometimes,  an  impediment  to  the  process  ;  as  an  im- 
perfect development  of  the  mesorchium,  or  adhesion  to  one  of  the 
viscera  or  to  the  abdominal  wall,  consequent  on  intra-uterine  peri- 
tonitis ;  imperfect  patency  of  one  of  the  inguinal  rings,  or  some 
obstacle  in  the  inguinal  canal.  Shortness. of  the  vas  deferens  or  of 
the  spermatic  vessels  may  also  be  regarded  as  a  cause  of  retention ; 
though  the  cord  is  often  tortuous  or  convoluted. 

The  condition  of  the  retained  testis,  as  to  its  structure  a,ud.  function, 
is  variable.  It  has  been  found  of  full  size,  rarely ;  generally,  it  is 
imperfectly  developed,  being  smaller  than  natural,  and  its  gland-tissue 
remaining  immature  as  in  the  infantile  organ.  Or,  it  may  be  atro- 
phied, and  have  undergone  fibrous  or  fatty  degeneration,  obliterating 
any  ti'ace  of  gland- structure.  Functionally,  the  organ  is  incompetent; 
although  one  exceptional  case  is  mentioned  by  Curling,  where  a  testicle 
in  the  inguinal  canal,  retained  at  the  ag'e  of  twenty-six,  contained  sper- 
matozoa, but  immature,  and  quiescent.  An  imperfect  and  incompe- 
tent state  of  the  testicle  is  more  frequent  when  the  organ  is  retained  in 
the  inguinal  canal,  than  in  the  abdomen,  where  the  gland  is  protected 
from  injury  and  the  spasmodic  compression  of  the  abdominal  muscles. 
This  want  of  secretory  power  for  the  production  of  spermatozoa,  is  of 
little  consequence  when  the  other  testicle  has  descended  and  is  healthy  ; 
the  one  organ  being  quite  sufficient  for  generation.  But  when  both 
organs  are  retained,  the  procreative  power  will  usually  be  completely 
wanting;  the  individual  is  absolutely  impotent.  He  may  have  full 
sexual  desire,  po-wer  of  erection,  and  emissions  during  connection  ;  but 
the  spurious  seminal  fluid  contains  no  spermatozoa,  and  has  no  im- 
pregnating influence.  Hernia  is  apt  to  co-exist  with  malposition  of 
the  testis  ;  when  the  organ  fails  to  descend  within  a  year  after  birth, 
its  subsequent  evolution  entails  a  hernial  protrusion,  generally — at 
least,  in  Mr.  Curling's  experience.  When  lodged  in  the  inguinal 
canal,  the  testicle  is  enveloped  by  a  peritoneal  sac,  prolonged  from 
the  abdomen,  admitting  a  protrusion  of  bowel,  and  which  may  be 
adherent  to  the  testis ;  but  in  some  cases,  this  communication  having 
become  closed,  the  testicle  is  isolated  in  a  distinct  sac,  and  thus  the 
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retained  organ  can  only  be  complicated  by  a  separate  inguinal  hernia, 
— the  other  and  more  common  complication  being-  congenital  hernia. 
The  same  distinction  holds  good  in  regard  to  the  possible  conjunction 
of  hydrocele  with  retained  testis  in  the  inguinal  canal, — forming  the 
non-congenital  and  congenital  conditions  of  inguinal  hydrocele. 

The  treatment  of  arrested  descent  of  the  testicle  should  be  guided 
by  the  situation  of  the  organ,  and  the  age  of  the  patient ;  and  also  by 
the  not  iincommon  co-existence  of  inguinal  hernia.  When  the  testicle 
is  retained  within  the  abdomen,  its  complete  descent  can  rarely  be 
expected  after  the  first  year ;  at  any  later  period,  therefore,  the  organ 
had  better  be  kept  up, — out  of  the  way  of  injury,  and  to  prevent  the 
liability  to  hernia.  Accordingly,  a  properly  fitting  truss  may  be 
applied  and  worn  with  advantage.  If  a  hernial  protru.sion  has  already 
taken  place,  it  would  be  desirable  to  give  a  fair  chance  for  the  descent 
of  the  testicle  ;  but  after  the  lapse  of  two  years  from  birth,  it  will  be 
more  advantageous — as  Mr.  Curling  recommends — to  prevent  the 
recurrence  of  hernia  with  its  risks,  than  to  wait  for  the  far  less 
probable  passage  of  the  testis.  Even  although  the  organ  may  have 
already  passed  into  the  inguinal  canal,  if  it  can  be  returned,  the  same 
treatment  should  be  adopted;  but  when  the  testis  has  emerged  just 
through  the  external  ring,  a  truss  may  be  applied  to  keep  up  the 
hernia,  and  thus  also  preclude  the  return  of  the  organ  into  the  canal. 
The  only  disadvantages  resulting  from  retention  of  the  testicle  in 
the  abdomen — and  thence  objectionable  to  the  treatment  for  this 
purpose — are  that,  when  thus  placed,  should  the  organ  become  diseased, 
it  will  be  out  of  reach,  and  that  the  adjoining  viscera  are  liable  to 
become  implicated,  by  the  direct  extension  of  inflarumation  or  of 
structural  disease,  through  the  peritoneal  investment,  when  the  testis 
is  not  isolated  by  a  distinct  sac,  as  it  may  be  in  the  inguinal  canal,  or 
after  its  complete  descent  into  the  scrotum.  Yet  these  contingencies 
are  too  exceptional  to  overrule  the  principle  of  treatment.  Attempts, 
however,  have  been  made  to  promote  the  descent  of  the  testicle  by 
gradual  traction,  or  by  operation  to  draw  down  the  organ  from  the 
inguinal  canal,  and  to  fix  it  by  attachment  to  the  bottom  of  the  scrotum. 
In  the  latter  procedure,  although  the  convoluted  vas  deferens  can  be 
unwound,  the  other  constituents  of  the  cord — the  spermatic  vessels 
and  nerves,  cannot  be  suddenly  stretched  out,  and  the  undeveloped 
scrotum  is  not  adapted  as  a  receptacle  for  tbe  organ.  The  results  of 
the  few  operative  procedures  in  this  direction  have  not  been  en- 
couraging. Disease  of  the  testis  in  the  inguinal  canal  is  amenable  to 
excision ;  and  in  the  event  of  an  operation  for  strangulated  hernia, 
opportunity  may  be  taken  to  remove  the  retained  organ  in  an  adult,  as 
a  useless  and  often  troublesome  abortion. 

Retraction  of  the  Testicle  must  not  be  confounded  with  retention 
of  this  organ.  The  one  is  an  acquired,  the  other  a  congenital,  mal- 
position. A  retracted  testis  generally  lies  just  outside  the  external 
abdominal  ring ;  but  it  may  be  higher  up — within  the  inguinal  canal, 
or  drawn  into  the  abdomen.  This  affection  may  occur  on  both  sides  ; 
and  it  is  more  common  in  children  than  in  adults.  It  is  caused  by 
spasmodic  action  of  the  cremaster  muscle,  owing  to  the  connection  of 
the  spermatic  and  renal  plexuses  of  the  sympathetic  nerves.  Usually, 
the  spasmodic  retraction  is  temporary — coming  on,  and  ceasing 
suddenly;  but  sometimes  the  affection  continues  for  hours,  or  may 
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Fig.  1088 ' 


even  be  permanent.  It  depends  on  some  source  of  irritation  in  the 
urinary  organs  ;  disease  of  the  kidney,  the  transition  of  a  i-enal  calculus 
through  the  ureter,  morbid  states  of  the  urine,  contusion  over  the  pubes, 
a  prostatic  or  urethral  calculus.  In  old-standing  ca.ses,  the  scrotum 
becomes  atrophied ;  and  thus  permanent  retraction  may  be  mistaken 
for  congenital  retention,  unless  the  previous  descent  of  th.e  testis  can 
be  positively  ascertained.  The  retracted  testis  is  liable  to  injury  and 
the  same  diseases  as  in  retention ;  and  after  a  while,  the  organ  will 
probably  have  become  degenerated  and  functionally  useless. 

Treatment  must  be  directed  to  the  cause  of  retraction  ;  but  often 
the  testicle  may  be  replaced  in  the  scrotum  by  gentle  traction  down- 
wards, and  then  the  application  of  a  light-bearing  truss  will  suffice  to 
preclude  its  return.  A  permanent  cure  may  thus  be  effected  in  two 
or  three  months. 

Diseases  of  retained  Testicle. — The  orj^an  is  liable  to  Injdrocele,  in- 
flammation,2iud  malignant  disease,  encephaloid  cancer  more  particularly  ; 

and  orchitis  is  especi- 
ally apt  to  occur  when 
the  testis  is  lodged  in 
thie  inguinal  canal  (Fig. 
1088) ,  the  inflammation 
arising-  from  gouorrhoea 
or  from  injury.  The 
diagnosis  between  a  re- 
tained testis  in  that 
situation,  and  inguinal 
hernia,  or  even  bubo, 
must  be  decided  by 
reference  to  the  symp- 
toms of  these  condi- 
tions. The  absence  of 
impulse  on  coughing, 
and  of  the  testicle  from 
the  scrotum,  are  the 
chief  differential  cha- 
racters. Mistakes  have 
been  made  by  eminent 
Surgeons,  between  in- 
flammation of  the  testis 
and  strangulated  h  ernia, 
in  the  inguinal  region  ; 
and  Ricord  nearly  mis- 
took an  inflamed  testis 
for  a  bubo.  Congenital 
hernia,  as  already  no- 
ticed, not  unfrequently  accompanies  and  complicates  undescended  testis 
in  the  inguinal  canal.  The  testis  may  be  unable  to  bear  the  pressure 
of  the  truss  requisite  to  prevent  the  descent  of  the  hernia  ;  while  in  an 
operation  some  difficulty  is  often  experienced,  owing  to  adhesion  of  the 
gland  and  bowel. 

Mis-descent  of  the  testicle  sometimes  takes  place ;  the  organ  having 
descended  within  the  abdomen,  it  escapes  into  the  perinteum  near  the 
*  Eoral  Free  Hospital.     (Author.) 
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anus,  or  into  the  pelvis;  or  throagh  the  crural  ring  and  saphenous 
opening,  thence  upwards  upon  the  abdomen,  so  as  to  simulate  crural 
hernia,  or  is  lodged  behind  the  fascia  in  the  upper  and  inner  part  of 
the  thigh.  In  either  situation,  the  tumour  might  be  mistaken  for 
hernia — crural,  or  far  more  rarel j,  perineal ;  and  inflammation  of  the 
misplaced  testis  would  simulate  hernial  strangulation.  But  the 
absence  of  impulse  on  coughing,  and  of  the  testis  from  the  scrotum, 
are  diagnostic. 

Inversion  of  an  undescended  testis  is  occasionally  met  with ;  the 
vas  deferens  and  epididymis  presenting  forwards,  and  the  body  of  the 
organ  looking  backwards.  The  diagnosis  of  any  diseased  condition  is 
then  rendered  more  difficult.  If  hydrocele  co-exists,  the  fluid  swelling 
will  be  situated  behind  the  testicle. 

Inversion  of  the  testis  in  the  scrotum  is  attended  with  similar 
alterations  in  its  relation  to  diseased  conditions.  Thus  also,  enlarge- 
ments of  the  epididymis  and  vas  deferens  are  turned  forwards,  and 
varicocele  may  be  felt  in  the  anterior  instead  of  the  posterior  portion 
of  the  scrotum. 

Either  testicle  seems  to  be  almost  equally  subject  to  this  change  of 
position,  the  right  somewhat  more  often,  according  to  Royet's  observa- 
tions ;  who  states  also  that  it  may  be  met  with  no  less  frequently  than 
once  in  fifteen  or  twenty  persons,  and  that  rarely  both  testes  are 
inverted.  Occasionally,  the  testicle  has  been  found  reverted — as  noticed 
by  Godard,  the  upper  end  being  turned  downwards,  and  with  the  vas 
deferens  proceeding  from  the  tail  of  the  epidid}Tnis,  that  tube  is  so  far 
shorter  than  when  reflected  from  below  the  organ.  The  relation  of 
the  tunica  vaginalis  remaining  unchanged — in  front  of  the  testis,  the 
reverted  position  is  practically  unimportant,  although  obviously 
difficult  to  detect. 

Diseases  of  the  Vesicul^  Semixales. 

These  two  oblong,  sacculated  receptacles  for  semen  lie  at  the  base 
of  the  bladder,  and  converge  from  behind  forwards  to  the  base  of  the 
prostate ;  the  vasa  deferentia  come  forwards  between  them  to  that 
gland,  and  each  vas  there  joins  with  the  opening  of  the  corresponding 
seminal  vesicle,  to  form  the  common  ejaculatory  ducts.  Thus  situated 
and  connected,  the  seminal  vesicles  are  not  uncommonly  diseased  in 
company  with  the  testicles,  or  sometimes  independently  of  those 
organs  ;  and  these  diseases  may  induce  or  aggravate  disease  of  the 
bladder,  and  less  frequently,  of  the  rectum. 

The  seminal  vesicles  are  subject  to  inflammation,  arising  inde- 
pendently or  in  consequence  of  gonorrhoea ;  and  they  are  liable  to 
chronic  enlargement,  especially  of  a  scrofulous  character,  and  to 
malignant  disease. 

Certain  symptoms  are  common  to  these  affections.  Paiii  of  an 
acute  character,  or  an  aching  sensation,  is  experienced  low  down, 
towards  the  perinteum,  and  passing  up  to  the  sacrum.  This  is  much 
aggravated  during  micturition  or  defascation  ;  and  although  there  may 
be  frequent  erections,  with  painful  distension  of  the  penis,  sexual  inter- 
course is  intolerable,  the  emission  of  semen  being  mingled  with  pus  and 
blood.  Involuntary  nocturnal  discharges  further  distress  the  sufferer. 
Sometimes,  a  urethral  oozing  of  a  viscid,  purulent,  and  blood-stained 


1110  SPECIAL   PATHOLOGY   AND    SURGERY. 

■matter  affords  relief.  The  testes  ai-e  somewhat  full  and  tender.  Abscess 
often  results  from  acute  inflammation,  and  bursting  into  the  urethra 
or  rectum,  may  form  a  fistulous  communication.  Chronic  thickening 
may  obliterate  the  vesicle,  and  lead  to  wasting  of  the  vas  deferens 
and.  testicle.  Scrofulous  or  tubercular  enlargement  is  apt  to  undergo 
caseous  and  calcareous  degeneration  into  an  indolent  mass,  or  the 
softening  of  caseous  matter  results  in  abscess.  Cancerous  disease  of 
the  vesicles  is  attended  with  pain  and  other  symptoms  which  might 
arise  from  inflammatory  swelling. 

Diagnosis  is  much  facilitated  by  the  situation  of  these  bodies,  as 
they  lie  within  reach  of  the  finger  passed  into  the  rectum. 

Treatment  must  be  conducted  on  ordinary  principles.  Abscess 
should  be  opened  early,  per  rectum. 


CHAPTER  LXX.* 

INJURIES    AXD    DISEASES    OF    THE    FEMALE    GENITAL    ORGAKS. 

A  LIMITED  notice  only  can  be  taken  of  some  of  the  Diseases  which, 
affecting  or  specially  pertaining  to  the  Female  Genital  Organs,  come 
under  the  observation  of  the  general  Surgeon  ;  and  principally  with 
regard  to  the  operative  procedures  requisite  for  their  cure. 

These  Diseases  relate  to — (1)  the  External  Organs,  or  the  Vulva,  in 
its  sevei'al  parts,  and  the  Vagina ;  with  which  may  be  conveniently 
associated  the  Perinamm ;  (2)  the  Uterus,  and  Fallopian  Tubes ;  (3) 
the  Ovaries. 

The  External  Organs  are  also  liable  to  Injuries:  in  the  form  of 
Wounds  of  the  Vulva,  or  of  the  Vagina,  and  Laceration  of  the  Peri- 
nseum  ;  or  the  introduction  of  Foreign  Bodies. 

(1.)  External  Organs. — Wounds  op  the  Vulva  present  nothing 
peculiar,  excepting  the  proneness  to  copious  haemorrhage,  owing  to  the 
great  vascularity  of  the  labia,  nymphfe,  and  clitoris.  But  the  tendency 
to  primarv  union  is  remarkable.  The  treatment,  therefore,  is  by  suture 
and  simple  dressing. 

Wounds  of  the  Vagina  are  even  more  rare  than  of  the  vulva.  In 
Mr.  Erichsen's  practice,  a  remarkable  case  happened  :  a  cedar  pencil, 
five  inches  long  and  cut  to  a  point,  had  been  forced  up  through  the 
posterior  wall  of  the  vagina  of  a  young  woman  into  the  abdominal 
cavity,  and  there  it  transfixed  two  coils  of  the  small  intestine.  After  a 
sojourn  of  eight  months,  it  was  extracted  by  an  incision  through  the 
anterior  abdominal  wall,  midway  between  the  umbilicus  and  Poupart's 
ligament,  where  its  point  was  engaged  in  the  fascia  transversalis.  It 
had  occasioned  repeated  attacks  of  peritonitis,  and  after  its  extraction 
death  resulted  from  that  cause.  There  is  a  specimen  in  St.  George's 
Museum  of  rupture  of  the  vagina,  in  an  aged  woman,  under  sexual 
intercourse.  Injuiies  by  pointed  instruments  also  occur  under  attempts 
to  procure  abortion. 

Laceration  of  the  Perinsium. — This  injury  happens  occasionally 
*  Eevised  and  Enlarged  by  Eobert  Barnes,  M.D. 
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during  parturition — in  consequence  of  the  large  size  of  the  foetal  head, 
or  frora  rigidity  of  the  perineeum  ;  or  sometimes  under  operations, 
manual  or  instrumental,  skilfully  or  unskilfully  executed.  During 
parturition,  laceration  or  rupture  of  the  Yjerinaeum  occurs  in  the  jDassage 
of  the  foetal  head.  It  varies  considerably  in  its  extent  and  consequences. 
Perineal  laceration  may  be  regarded  as  of  four  degrees  :  that  which 
is  limited  to  the  anterior  edge  of  the  perinseam  or  fourchette  ;  that 
which  extends  backwards  through  the  whole  length  of  the  perinseum 
to  the  sphincter  ani ;  that  in  which  the  sphincter  is  torn  through  ; 
that  in  which  not  only  is  the  sphincter  torn  through,  but  where  more 
or  less  of  the  recto-vaginal  septum  is  also  torn.  A  combination  of 
laceration  and  sloughing  is  sometimes  met  with  ;  the  perinaeum  being- 
torn  through,  and  the  recto-vaginal  septum  destroyed  by  sloughing, 
from  prolonged  impaction  of  the  foetal  head.  The  fissure,  directly 
resulting  fi'om  laceration,  and  increased  by  loss  of  the  septal  substance, 
may  be  complicated  also  by  the  subsequent  formation  of  dense  bands 
of  imperfect  cicatrix  ;  thus  presenting  the  most  difficult  form  of  lesion 
in  regard  to  treatment. 

The  conseq^uences  of  laceration  depend  upon  its  extent.  Whenever 
it  passes  beyond  the  anterior  margin  of  the  perinEeum,  and  especially 
when  it  involves  the  sphincter  ani  and  perhaps  the  septum,  there  will 
be  a  tendency  to  prolapsus  of  the  uterus  and  bladder,  of  the  rectal 
mucous  membrane,  or  of  all  these  parts  ;  and  with  the  latter  condition, 
as  depending  on  the  sphincter  having  given  way,  there  will  also  be 
inability  to  retain  the  faeces — incontinence  of  f^ces.  This  trouble  is 
especially  marked  when  the  stools  are  loose  or  liquid. 

Trea^7?ie?z^.— Operative  interference  is  necessary  in  all  degrees  of 
perineal  laceration,  except  that  of  a  slight  rent  in  the  front  margin  of 
the  perineum.  This  will,  generally,  heal  by  rest  and  cleanliness,  with 
perhaps  an  occasional  touch  with  nitrate  of  silver. 

The  operation  may  be  priiinary  ;  that  is,  the  rent  may  be  stitched  up 
immediately  after  labour  or  within  twelve  hours.  This  is  done  by 
passing  two,  three,  or  four  sutures,  starting  the  needle  from  the  edge 
of  the  wound  on  one  side  near  the  anus,  carrying  it  in  the  tissues 
between  the  raw  surface  and  the  rectum,  across  so  as  to  emerge  at  the 
corresponding  spot  on  the  opposite  side.  The  remaining  stitches  fol- 
low in  front.  When  all  are  placed,  the  sides  of  the  wound  are  di-awn 
together  and  the  sutures  secured.  ~^o  paring  of  the  wound  is  required. 
The  sutures  may  be  of  iron  or  silver  wire,  silk,  or  catgut.  Good  results 
are  obtained  by  each.  Catgut  has  the  advantage  of  being  more  elastic, 
and  thus  of  avoiding  tension.  The  secondary  operation  is  done  after 
the  healing  of  the  wound  by  granulation  and  cicatrization.  Until 
recently  it  was  commonly  thought  necessary  to  pare  oif  the  cicatricial 
surface,  so  as  to  get  raw  surfaces.  Lawson  Tait's  method  avoids  this 
troublesome  process  ;  and  if  union  fail  to  take  place — no  tissue  being 
lost  —  another  attempt  may  be  made  without  added  disadvantage. 
His  method  consists  in  splitting  the  tissxies  at  the  hinder  part  of  the 
vulva  on  either  side  and  across  the  recto-vaginal  septum,  so  as  to  make 
a  broad,  continuous  raw  surface.  If  the  sphincter  has  been  damaged, 
the  splitting  up  of  the  recto-vaginal  septum  is  more  extensive,  so  that 
a  flap  comes  downwards  and  another  upwards.  The  sutures  are  then 
passed.  The  operation  is  completed  in  a  few  minutes.  A  thick,  firm 
pelvic  floor  is  secured.    Faucourt  Barnes  and  others  have  adopted  this 
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method  with  marked  success.  The  operation  is  done  in  the  lithotomy 
position.  Scissors  for  splitting  the  parts,  needles,  and  sutures  are 
all  that  is  required.  The  after-treatment  is  simple.  The  bowels 
should  be  relieved  daily.  Recumbency,  with  the  knees  kept  in  apposi- 
tion, is  desirable  to  keep  the  wound  at  rest.  The  dressing  consists 
in  applying  a  strip  of  lint  soaked  in  a  weak  solution  of  carbolic  acid. 

The  operation  gives  such  a  thick  and  firm  floor  to  the  pelvis,  that 
the  anterior  "wall  of  the  vagina  and  the  uterus  are  Avell  supported. 
If  prolapse  or  retroversion  recur,  then  the  new  floor  will  carry  a 
Hodge  pessary,  and  by  this  aid  the  displacement  is  corrected.  Failures 
of  the  operation  need  rarely  occur ;  they  are  the  result  of  extensive 
laceration,  and  perhaps  loss  of  siibstance.  If  the  patient's  health  is 
bad,  or  if  erysipelas  or  other  hospital  infection  supervene,  the  wound 
may  slough,  and  union  be  frustrated.  Recto-vaginal  fistula  is  an 
occasional  result,  principally  from  incompleteness  of  the  operation 
itself.     In  this  event,  the  operation  may  require  repetition. 

Foreign  Bodies  m  the  Yagina. — Various  foreign  bodies  may  be 
introduced  into  the  vagina,  accidentally  or  intentionally,  and  in  the 
latter  case  occasionally  with  malicious  intent.  Thus,  by  a  fall,  the 
spike  of  an  iron  railing  has  been  known  to  enter  the  vagina ;  in 
the  Museum  of  the  Royal  College  of  Surgeons,  there  is  a  glass  tumbler 
which  a  woman  had  thrust  into  her  vagina ;  and  I  have  extracted 
a  piece  of  swollen  sponge  from  the  os  uteri,  which  a  young  woman 
had  passed  up  her  vagina,  with  the  view  of  preventing  the  liability  t;0 
conception. 

The  danger  arising  from  the  introduction  of  foreign  bodies  into  the 
vagina  depends  upon  their  nature,  the  amount  of  damage  done,  and 
the  period  of  impaction.  A  hard,  rough  body,  forcibly  thrust  up  the 
passage,  is  often  productive  of  copious  hcemorrhage,  especially  by  lacera- 
tion of  the  labia  externally.  Hfemorrbage  from  lesions  of  the  vagina 
may  mostly  be  stopped  by  pressure,  or  by  plugging,  aided  by  styptics, 
as  perchloride  of  iron  or  tincture  of  iodine.  But  it  is  sometimes 
necessary  to  pass  a  curved  needle,  armed  with  a  wire  suture,  well  under 
the  bleeding  surface.  On  twisting  the  suture,  bleeding  is  commonly 
controlled.  The  continued  impaction  of  a  foreign  body  gives  rise  to 
vaginitis  and  discharge,  requiring  appropriate  treatment,  even  when 
the  substance  has  been  removed.  Long  retention  of  ill-adapted 
pessaries  may  cause  sloughing.  Thus,  a  pessary  may  become  incar- 
cerated, or  even  make  its  way  into  the  bladder  or  rectum. 

Diseases  of  the  External  Genitals. — Hypertrophy  of  the  Labia, 
OR  op  the  Clitoris. — These  parts  are  liable  to  enlargement,  of  a  fibro- 
cellular  character,  as  thickened  and  pendulous  labia  ;  or  sometimes 
forming  an  apparently  distinct  out-growth.  This  hypertrophy,  or 
tumour,  seems  to  be  the  result  of  prolonged  irritation  in  connection 
with  some  fissure  of  the  part,  or  from  morbid  vaginal  discharge.  A 
fibro-cellular  out-growth  of  the  clitoris  (see  Fig.  37,  vol.  i.  p.  165), 
which  had  attained  to  the  size  of  a  very  large  cocoa-nut  and  weighed 
thirty  ounces,  was  removed  at  the  Royal  Free  Hospital.  I  gave  a 
short  description  of  the  growth  in  the  Lancet,  August,  1857. 

Excision  is  the  only  remedy  for  these  conditions.  Haemorrhage  is 
often  profuse,  the  blood  coming  fi^om  a  number  of  small  vessels.  A 
good  precaution,  therefore,  is  to  transfix  the  base  of  the  mass  by  means 
of  hare-lip  pins  and  twisted  sutures,  before  using  the  knife.     The  out- 
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growth  form  of  hypertrophy  may  be  removed  with  less  haemorrhage, 
by  ecraseur  or  ligature,  or  the  galvanic  cautery- wire,  or  Paquelin's 
cautery- knife. 

Condylomata  or  VERRUCiE  are  of  common  occurrence,  in  consequence 
of  prolonged  irritation  from  syphilitic  or  gonorrhoea!  discharge,  and 
uncleanliness.  A  large  cauliflower  mass  is  at  length  formed.  Its 
removal  can  sometimes  be  effected,  like  warts  of  the  prepuce  in  males, 
by  dusting  the  part  with  a  powder  consisting  of  equal  proportions  of 
pulverized  savine  and  copper.  Excision,  however,  must  generally  be 
resorted  to  when  the  mass  is  considerable  ;  and  this  is  accomplished 
most  readily  with  scissors  curved  on  the  flat. 

Abscess  of  the  labium  forms,  not  unfrequently,  in  consequence  of 
some  injury  to  the  part  in  sexual  intercourse.  It  is  most  liable  to 
happen  soon  after  marriage,  when  the  parts  are  as  yet  unacccustomed 
to  attrition ;  and  in  prostitutes,  from  the  contingencies  of  promiscuous 
intercourse.  The  abscess  may  arise  by  rupture  of  one  of  the  veins  in 
the  labium ;  and  when  it  bursts  on  the  inner  side,  after  the  lapse  of 
perhaps  only  a  few  days,  or  is  laid  open  by  incision,  it  discharges  a 
mixture  of  venous  blood  and  fetid  pus.  But  it  more  often  follows  on 
inflammation  of  the  vulvar  glands. 

Cystic  Tumours  are  occasionally  met  with  in  the  subcutaneous 
cellular  tissue  of  the  external  genitals.  They  occur  in  two  situations  ; 
either  about  an  inch  and  a  half  within  the  vulva,  a  little  below  the 
middle  of  one  or  other  side  of  the  vagina,  and  as  the  result  of  inflam- 
mation and  distension  of  Cowper's  or  Bartholini's  glands ;  or  in  the 
cellular  texture  of  the  labia.  In  both  situations,  the  cysts  contain  a 
glairy  fluid,  perhaps  tinged  with  blood  from  any  slight  injury  of  the 
part. 

Diagnosis. — Cysts  may  be  distinguished  from  abscess  by  the  absence 
of  inflammatory  symptoms,  or  of  such  symptoms  in  the  history  of 
origin.  But  a  cyst,  sometimes  becoming  the  seat  of  inflammation,  is 
converted  into  an  abscess.  The  diagnosis  will  then  be  most  diflicult  or 
impossible,  unless  the  patient's  own  evidence  can  be  trusted  as  to  the 
previously  distinct  formation  of  a  cystic  swelling.  From  inguinal 
hernia  descending  into  the  labium,  a  cyst  is  distinguished  by  its 
incompressibility,  irreducibility,  and  the  absence  of  impulse  on 
coughing.  Puncture  of  the  swelling  may  of  course  be  resorted  to  in 
any  doubtful  case,  when  the  possibility  of  hernia  is  excluded  from  the 
diagnosis.  An  exploratory  puncture  with  an  aspirator-needle  may 
make  the  case  clear. 

Treatment. — Any  such  labial  or  vaginal  cyst  can  usually  be  oblite- 
rated by  a  free  incision,  and  the  introduction  of  a  strip  of  lint  to 
provoke  suppurative  granulation  from  the  bottom  of  the  cavity.  Ex- 
cision offers  a  more  speedy  cure ;  but  the  dissection,  easy  in  itself,  is 
somewhat  embarrassed  by  the  free  heemorrhage  from  the  vascular 
texture  of  the  labium.  This  may  be  arrested  by  pressure  with  a  com- 
press and  T-bandage. 

Fibrous  tumour  occasionally  forms  in  the  labium,  having  usually  a 
pyriform  shape,  and  a  fi.rm,  somewhat  elastic  consistence  ;  sometimes 
attaining  to  a  considerable  bulk,  so  as  to  hang  between  the  thighs. 
But  it  is  painless,  and  not  prone  to  ulceration,  although  its  increasing 
size  demands  surgical  interference  to  remove  a  mechanical  inconve- 
nience.   The  diagnosis  must  be  made  betwixt  this  labial  fibrous  tumour 
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and  a  similar  growth,  the  peduncle  of  which  proceeds  deeply  from 
within  the  pelvis,  but  the  tumoui"  appears  in  the  labium.  Then, 
having  defined  its  base,  the  tumour  may  be  easily  and  safely  excised; 
Avith  little  loss  of  blood,  as  the  fibrous  textui'e  is  only  slightly  vascular. 
When  the  growth  is  sessile,  and  imbedded  in  the  labium,  enucleation 
can  sometimes  be  pei'f ormed ;  an  incision  being  made,  the  tumour  is 
readily  shelled  out.  Fatty  tumour  of  the  labium  is  far  more  rare,  and 
may  be  distinguished  by  its  soft,  inelastic  consistence,  and  smaller  size. 
But  the  treatment  is  similar, — ^i-emoval  by  excision. 

Epithelial  Cancer  is  not  very  uncommon  in  the  labia  and  vagina. 
It  presents  the  same  characters  as  in  other  parts.  An  irregular,  under- 
mined, indurated  margin,  an  unhealthy  grey  surface,  and  a  tendency  to 
the  production  of  warty  granulations,  and  liability  to  bleed,  are  its 
most  distinctive  appearances.  It  may  commence  in,  or  extend  into  and 
up,  the  vagina  ;  converting  this  passage  into  a  hard,  solid,  open  tube, 
having  a  tuberculated  surface,  of  an  ash-grey  colour.  The  inguinal 
glands  speedily  become  infected.  This  affection  occurs  most  fre- 
quently after  middle  age. 

Treatment. — The  disease  may  be  removed  by  excision  or  by  caustic, 
and  any  affected  glands  must  also  be  extirpated.  Free  cauterization 
with  strong  nitric  acid  is  sometimes  of  temporary  benefit.  A  speedy 
return  of  the  disease  is  the  almost  invariable  result  of  any  interference. 
But  I  have  removed  an  epithelial  cancer-growth  from  the  right  side  of 
the  vulva,  in  a  patient  aged  fifty,  and  without  any  recurrence  a  year 
afterwards.  The  excision  must  be  quite  free  of  the  disease  to  give 
a  chance  of  permanent  cure. 

Rodent  ulcer  is  very  rarely  met  with  on  the  female  genitals.  It 
may  be  distinguished  from  epithelial  cancer,  by  the  absence  of  warty 
grow^th,  by  its  slow  progress,  and  by  the  freedom  of  the  glands  from 
infection. 

Lupus  occasionally  appears  on  the  labia.  Thictening  of  the  sur- 
rounding tissue  ensues  ;  almost  invariably  the  inguinal  glands  become 
involved.  The  most  effectual  treatment  is  complete  excision  so  as  to 
reach  sound  tissue. 

Vascular  or  Erectile  Tumours  not  uncommonly  grow  near,  or 
just  within,  the  meatus  urinarius.  Such  tumours  are  broad-based  or 
pedunculated,  of  small  size,  red  and  disposed  to  bleed,  sensitive  or 
painful.  Pain  in  inicturition,  and  in  sexual  intercourse,  with  occa- 
sional bleeding,  lead  to  an  examination,  and  then  the  source  of  irrita- 
tion is  discovered. 

Treatment. — Complete  removal  of  the  growth  is  the  only  cure,  and 
this  may  be  effected  by  excision  with  curved  scissors,  ligature,  or 
cautery.  The  submucous  base  must  be  removed  with  the  growth  ;  it 
will  therefore  be  necessary  to  thoroughly  expose  the  part  for  operation, 
and  it  may  be  desirable  to  place  the  patient  under  the  influence  of 
chloroform. 

GEdevia  of  the  vulva  is  not  very  uncommon,  the  labia  becoming 
swollen  and  tense,  very  painful,  or  affected  with  an  intolerable  itching, 
and  sometimes  cracked  or  ulcerated.  This  condition  more  often 
depends  on  obstruction  to  the  circulation  in  an  advanced  stage  of 
pregnancy,  especially  with  albuminuria,  or  in  connection  with  ascites  or 
general  anasai'ca  ;  but  it  may  also  be  symptomatic  of  an  enfeebled  con- 
stitution,— resembling:  a  similar  oedema  or  anasarca  of  the  scrotum  in 
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the  male.  Treatment  will  liave  perhaps  little  effect,  when  the  cause 
cannot  he  removed  ;  but,  as  a  topical  application,  an  astringent  oint- 
ment— acetate  of  lead  ointment,  ^L,  with  the  extract  of  opium,  ^\. — 
may  prove  beneficial.  Indeed,  I  have  known  the  swelling  thus  subdued, 
and  relief  afforded,  when  otherwise  life  was  unendurable.  This  should 
be  combined  with  quinine  and  iron,  as  a  tonic,  with  a  nourishing  diet, 
in  a  broken  state  of  the  constitution.  In  some  cases  relief  is  obtained 
by  acupuncture,  or  by  di-ainage  with  Southey's  needles. 

A  varicose  condition  of  the  veins  of  the  labia,  or  involving  the  whole 
vulva,  is  sometimes  consequent  on  pregnancy  or  a  uterine  tumour. 
Inflammation  or  heemorrhage  from  rupture  of  the  veins  is  apt  to 
occur;  the  ]a,tter  especially  during  child-birth.  The  usiial  treatment 
m.ust  be  adopted  :  the  recumbent  jDOsition,  and  cold  lotions  ;  or,  in  the 
event  of  hgemorrhage,  compression  or  ligature  of  the  bleeding  vessel. 

Pruritus  of  the  labia,  or  of  the  entire  vulva,  is  another  complaint. 
The  labia — not  swollen  at  first  —  become  thickened  and  hardened, 
sometimes  cracked,  and  exude  a  serous  fluid,  which  drying  on  the 
parts,  stiffens  them  the  more ;  but  this  state  is  produced  by  the  inces- 
sant scratching  in  vain  to  relieve  the  unbearable  itching.  This  labial 
pruritus  is  mostly  met  with  after  the  climacteric.  Local  treatment, 
as  lotions  of  lead,  cyanide  of  potassium,  hot  water,  glycerine  with 
iodine,  is  sometimes  useful ;  blistering  over  the  apparent  source  of  irri- 
tation has  dispelled  the  torment  from  which  the  patient  suffered.  It  is 
often  due  to  diabetes.  It  is  important  to  cure  any  complicating  disorder. 

Closure  of  the  Labia,  or  of  the  Vagina. — As  the  result  of  slight 
malformation,  it  often  happens  that  the  Labia  are  adherent,  leaving 
perhaps  a  pin-hole  opening  for  the  trickling  escape  of  urine.  This 
defect  is  usually  discovered  in  infancy,  when  the  adhesion  can  be 
easily  separated. 

Treatvient  consists  in  simply  running  a  probe  between  the  labia, 
and  then  inserting  a  strip  of  oiled  lint  to  prevent  reunion.  The  cure 
is  generally  permanent. 

Atresia  or  even  absence  of  the  Vagina  is  occasionally  met  with.  This 
condition  is  sometimes  associated  with  absence  or  imperfect  develop- 
ment of  the  uterus.  In  exploring*  to  determine  the  exact  condition  of 
things,  when  there  is  apparent  absence  of  the  vagina,  a  sound  should 
be  passed  into  the  bladder,  and  a  finger  into  the  rectum.  The  nature 
and  amount  of  tissue  between  the  bladder  and  the  rectum  can  thus  be 
determined,  and  by  carrying  the  finger  high  up  into  the  rectum,  the 
uterus  and  ovaries,  if  present,  can  be  felt.  A  vagina  can  be  con- 
structed by  a  careful  combination  of  incisious  and  stretchings,  avoiding 
the  urethra  on  the  one  hand,  and  the  rectum  on  the  other.  This  pro- 
ceeding is  commonly  best  carried  on  at  several  sittings.  Dr.  Barnes 
relates  a  case  where  impreg'uation  took  place  after  such  restoration, 
and  others  in  which  the  subjects  married  and  did  well.  After  the 
operation  there  is  a  great  tendency  to  contraction.  This  is  counter- 
acted by  wearing  a  Hodge  pessary  or  a  vaginal  dilator  for  some 
time. 

Closure  of  the  Vagina,  as  the  result  of  malformation  or  sometimes 
of  adhesive  inflammation  in  early  life,  is  a  defect  less  apt  to  attract 
attention,  and  seldom  discovered  until  the  period  of  menstruation. 
Dr.  Barnes  has  known  it  to  occur  from  sloughing  in  scarlatina.  Closure 
of  the  vagina  may  also  result  from  cicatrices  following  on  sloughing 
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from  injury  during  labour.  Amenorrhoea,  or  more  correctly  speaking, 
"occult  menstruation,"  then  arises  from  accumulated  retention  of 
the  menstrual  secretion.  This  is  attended  with  a  sense  of  bearing- 
doAvn  weight  in  the  perinseum,  which  suggests  the  necessity  for  an 
examination. 

Treatment,  here  also,  consists  in  opening  the  vagina,  and  tearing 
asunder  the  adherent  walls  with  the  finger  or  the  handle  of  a  scalpel ; 
and  then  introducing  a  pledget  of  oiled  lint,  until  the  surfaces  have 
healed  separately. 

Imperforate  Hymen  is  another  occasion  of  occluded  vagina.  This 
defect  also  will  probably  remain  undiscovered  until  puberty.  The 
accumulated  retention  of  menstrual  fluid  at  length  causes  distension 
and  protrusion  of  the  imperforate  and  thickened  hymen  beyond  the 
vulva,  with  a  bearing-down  weight ;  wliile  an  elastic,  fluctuating 
tumour  can  sometimes  be  felt  above  the  pubes  or  in  the  iliac  fossa. 

Treatment. — An  aperture  must  be  made  in  the  hymen ;  and  this 
may  be  done  by  puncture  with  a  trocar,  and  then  enlarging  the  open- 
ing with  a  probe-pointed  bistoury,  or  by  making  a  free  crucial  incision. 
Complete  removal  of  the  hymen,  by  dissection,  bas  been  recommended; 
but  this  extreme  procedure  seems  unnecessary.  In  either  mode  of 
freeing  the  passage,  the  urethra  must  be  carefully  avoided;  a  pre- 
caution less  easily  observed  when  "  the  hymen  is  removed  entire  by 
a  circular  incision."  An  opening  having  been  made,  the  retained 
menstrual  fluid  is  discharged,  often  in  a  very  large  quantity,  o£  syrupy 
consistence,  and  sometimes  of  offensive  odour.  The  relief  thus  afforded 
is  immediate.  But  the  danger  and  fatality  of  this  simple  operative 
procedui-e  is  considerable.  Peritonitis  sometimes  ensues;  not  of  a 
puerperal  or  contagious  character,  as  was  formerly  suggested  by  Dr. 
Blundell  and  others,  but  apparently  in  consequence  of  some  of  the 
menstrual  fluid  finding  its  way  upwards  through  the  free  extremity 
of  the  Fallopian  tube  into  the  cavity  of  the  peritoneum,  or  by  rupture 
of  the  tube,  which,  with  the  uterus,  had  previously  undergone  dilata- 
tion from  distension  with  the  accumulated  fluid.  Cases  in  point  are 
cited  by  Bernutz,  Goupil,  Jonathan  Hutchinson,  and  others. 

Partial  imperforate  hymen  is  occasionally  met  with.  This  con- 
dition, however,  is  no  barrier  to  marriage,  or  to  impregnation  ;  or 
even  to  parturition,  the  hymen  rupturing,  usually,  under  pressure  of 
the  foetal  head. 

Incision  will  be  desirable  to  free  the  patient  from  any  unhappy 
matrimonial  restraint.  In  such  cases,  the  circular  removal  of  the 
hymen  is  the  most  effectual  plan. 

Stricture  of  the  Vagina,  having  a  fibrous  or  carcinomatous  character, 
may  occur,  as  in  the  rectum  or  other  canals.  Fibrous  stricture  is  the 
result  of  inflammatory  deposit,  in  the  submucous  cellular  tissue ;  or  it 
may  appear  in  the  form  of  cicatrix,  consequent  on  ulceration.  Either 
such  condition  would  interfere  with  sexual  intercourse  and  parturi- 
tion; or  prevent  the  free  discharge  of  mucous  and  menstrual  fluid. 
Examination  with  the  finger  will  readily  detect  the  cause  of  obstruc- 
tion, and  which  may  be  brought  into  view^  by  using  a  speculum.  The 
stricture  will  generally  yield  to  gradual  dilatation,  by  means  of  bougies 
or  tents  of  compressed  sponge  ;  but  it  may  be  necessary  or  advisable 
to  cautiously  incise  the  mucous  membrane  and  submucous  tissue  with 
a  probe-pointed  bistoury,  on  either  side  of  the  vagina, — thus  avoiding 


DISEASES    OF    THE    FEMALE    GENITAL    ORGANS.  1117 

the  bladder  above  and  the  rectum  below  ;  afterwards  ■maintaining  the 
passage  by  the  occasional  introduction  of  a  bougie  or  pessary.  Can- 
cerous stricture  requires  no  special  notice;  its  pathology  and  treatment 
having  reference  to  the  disease  which  produces  this  condition  of  stric- 
ture.   Dilatation  will  have  no  good  effect,  curative  or  even  temporary. 

Spasmodic  Contraction  of  the  Sphincter  VagincB — Vaginismus. — This 
affection  is  usually  characterized  by  extreme  dread  of  sexual  approach, 
or  even  of  examination  by  touch.  The  spasmodic  contraction  is  partly 
reflex,  the  result  of  pain  on  touch,  partly — perhaps  mainly — hysterical. 
The  nervous  system,  indeed,  is  not  seldom  deeply  impaired  by  the  con- 
tinuance of  the  local  distress,  and  the  attendant  marital  disappointment. 
Examination  should  be  conducted  under  anaesthesia,  and  this  must  be 
to  the  surgical  degree,  in  order  to  subdue  the  reflex  irritability.  Then, 
sometimes,  no  local  condition  is  found,  beyond  smallness  of  the  vulva. 
Often  the  hymen,  even  after  months  of  married  life,  is  unbroken.  At 
other  times  remains  of  the  hymen  are  seen,  as  caruncles  or  an  imper- 
fect ring,  red,  inflamed,  iiTitable.  Generally  distension  is  not  difficult 
during  anaesthesia  ;  but  sometimes  the  vulvar  ring  is  rigid.  There  are 
three  principal  methods  of  treatment.  The  first  is  forcible  stretching, 
either  by  Barnes's  speculum,  or  by  the  thumbs  or  fingers  back  to  back. 
The  second  is  to  nick  the  perinseum  at  the  fourchette  or  the  vulva 
with  a  knife,  or  to  divide  the  sphincter  vaginee  by  subcutaneous 
incision.  The  third,  frequently  the  most  effectual,  is  to  dissect  off  in 
a  ring  the  remains  of  the  hymen.  This  removes  the  main  source  of 
peripheral  irritation.  After  any  method,  it  is  useful  to  abstain  for  a 
while  from  sexual  relations,  and  to  wear  for  some  hours  daily  a  vaginal 
dilator.  This  acts  by  wearing  out  the  sphincteric  irritability,  by 
accustoming  the  parts  to  contact  of  a  foreign  body,  and  by  giving 
rest.  In  minor  cases,  this  plan  is  often  sufficient  by  itself.  The 
dyspareunia  disappears,  and  pregnancy  has  often  resulted.  Consti- 
tutional treatment,  calculated  to  improve  the  general  health  and  to 
strengthen  the  nervous  system,  should  go  on  pari  passu,  with  the 
surgical  treatment. 

Rectal  ak^d  Vaginal  FiSTULiE. — -Fistulous  openings  may  exist  in 
the  Female  Organs  :  between  the  rectum  and  vagina, — Recto-  Vaginal 
Fistula;  or  between  the  bladder  and  vagina, —  Vesico- Vaginal  Fistula. 
These  Fistulse,  and  their  modifications,  have  already  been  described,  as 
thus  designated,  in  previous  parts  of  this  work. 

Pkolapsus  Vagina. — A  falling  down  of  the  vagina  is  liable  to 
occur  ;  eitlier  in  its  anterior  wall,  with  protrusion  of  the  bladder,  con- 
stituting Cystocele ;  or  in  its  posterior  wall,  forming  Eectocele.  These 
conditions  present  the  characteristic  appearance  of  the  rugous  walls  of 
the  vagina,  and  are  thus  distinguished  from  prolapsus  of  the  uterus, 
in  which  the  os  uteri  descends,  as  the  most  prominent  part  of  the 
protrusion.  The  sense  of  bearing  down,  and  constant  vaginal  dis- 
charge— with  the  vesical  irritability  in  cystocele — usually  compel  the 
patient  to  seek  relief. 

Treatment  may  be  palliative  or  curative.  The  former  consists  in 
returning  the  protrusion,  and  supporting  it  by  the  introduction  of  a 
properly  shaped  pessary.  Curative  treatment  consists  in  having  re- 
course to  a  plastic  operation ;  by  paring  off  a  strip  of  mucous  mem- 
brane from  below  the  meatus  on  one  side  round  to  the  same  point  on 
the  other  side,  and  uniting  the  raw  surfaces  by  suture.    The  width  and 
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• 
length  of  the  strip  should  vary  according  to  the  degree  of  prolapsus  ; 
the  object  being  to  sufficiently  narrow  the  canal  for  the  permanent 
support  of  the  protrusion.  This  condition  frequently  depends  upon  a 
deficiency  in  the  pelvic  floor  from  lacei'ation  of  the  perinfeum,  and  it  is 
cured  by  restoration  of  the  peringeum. 

Tumours. — The  vagina  niay  be  the  seat  of  tumours,  springing  from 
its  walls.  Mucous  or  fibrous  polypi,  cystic  tumours,  and  vascular 
growths  are  here  found.  Their  relations  must  be  carefully  made  out 
before  resorting  to  any  operation. 

Metnoval  of  these  tumours  can  be  effected  by  excision  or  ligature. 

(2.)  The  Uterus  is  subject  to  various  Displacements ;  and  to  the 
formation  of  Tumours,  benign  and  malignant. 

Displacements  comprise  :  various  alterations  in  the  direction  of  the 
axis  of  the  uterus, — Anteversion,  Retroversion,  Lateroversion,  right  or  left ; 
corresponding  forms  of  Flexion  or  bending  of  the  uterus  upon  itself  ; 
and  Prolapsus,  which,  when  complete,  is  distinguished  as  Procidentia. 

Retroversion  commonly  entails  prolapsus,  and  prolapsus  neces- 
sarily implies  retroversion.  This  is  explained  by  the  connections  of 
the  uterus  through  the  bladder  and  ligaments  to  the  posterior  wall  of 
the  symphysis  pubis,  so  that  the  cervix  being  the  point  of  chief 
attachment,  tethered  to  the  pubic  bone,  as  the  uterus  descends,  the 
body  rolls  back,  round  the  symphysis,  in  Cams'  curve. 

The  condition  called  procidentia  exists  when  the  whole  uterus 
protrudes  beyond  the  vulva.  When  this  takes  place  a  pouch  of  bladder 
comes  with  it.  It  is,  in  fact,  a  hernia.  A  condition  simulating  proci- 
dentia consists  in  hypertrophic  elongation  of  the  cervix  uteri.  The 
diagnosis  is  made  by  the  sound  and  palpation.  In  hypertrophic 
elons;ation,  the  sound  may  run  five  inches  or  more,  and  the  fundus 
uteri  may  be  felt  u[)on  it  through  the  abdominal  wall.  The  procident 
uterus,  on  the  other  hand,  may  be  entirely  grasped  by  the  hand  out.side. 

The  causes  of  these  disj^lacements  are  often  congenital,  but  still 
more  frequently  accidental.  They  commonly  date  from  labour,  and 
are  attended  by  imperfect  involution  of  the  organ.  Exertion  sudden 
and  forcible,  or  long  continued,  causing  pressure  upon  the  softened 
uterus,  turns  the  fundus  backwards  and  forwards,  depressing  it.  En- 
gorgement and  hyperplasia  ensuing,  the  bulk  of  the  organ  is  increased, 
and  this  increased  leverage  acting  upon  the  fundus,  increases  and 
maintains  the  displacement.  In  many  cases  of  retroflexion  the  en- 
larged body  of  the  uterus  is  locked  in  the  hollow  of  the  sacrum, 
underneath  the  projecting  promontory. 

Treatment  must  be  directed  to  the  complicating  conditions,  as  well 
as  to  mechanical  rectification.  As  a  rule,  engorgement,  inflammation, 
hyperpla.sia,  enlargenient,  will  not  be  effectually  treated  until  the 
uterus  is  maintained  in  due  position.  This  is  the  essential  condition 
of  successful  treatment.  The  mere  reposition  by  finger  or  sound  is 
only  useful  for  diagnosis.  That  it  can  be  so  effected  proves  freedom 
from  adhesions  or  other  obstacle.  But  the  displacement  is  almost 
certain  to  recur,  unless  the  body  of  the  uterus  be  supported  in  its 
proper  position  by  a  suitable  pessary.  For  prolapsus  and  retroversion, 
and  for  retroflexion,  some  modification  of  Hodge's  lever-pessary  can 
generally  be  relied  upon.  They  are  best  made  of  celluloid,  which 
admits  of  accurate  moulding  to  suit  the  particular  case. 

Operative  procedures  have  been  devised  for  constricting  the  upper 
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part  of  the  vaginal  passage,  and  thus  supporting  the  prolapsed  uterus. 
Dr.  Marion  Sims'  operation  consists  in  removiog  strips  of  mucous 
membrane,  in  the  form  of  a  horseshoe,  from  the  roof  of  the  vagina, 
under  the  bladder.  Each  curved  strip  should  extend  from  just  above 
the  neck  of  the  bladder  nearly  up  to  the  uterus,  and  be  about  half  an 
inch  in  width.  The  mucous  membrane  being*  seized  with  a  vulsellum, 
excision  is  best  accomplished  by  means  of  a  curved,  blunt-pointed 
pair  of  scissors.  The  opposed  denuded  surfaces  are  then  brought 
together  by  a  series  of  wii'e  sutures ;  observing  that  any  bleeding 
has  ceased  before  making  the  coaptation.  The  patient  should  be 
kept  on  her  back,  in  bed,  two  or  three  weeks ;  during  which  period 
the  bowels  should  be  confined  for  the  first  week,  and  the  bladder 
emptied  by  using  a  catheter.  In  removing  the  sutui'es,  the  lower 
ones  may  be  withdrawn  after  a  week  or  ten  days ;  the  upper  ones, 
where  the  tension  is  greater,  not  until  a  few  days  later, — say,  a  fort- 
night. By  this  operation,  a  small  pouch  is  left  between  the  horns  of 
the  horseshoe  above,  through  which  mucus  can  escape,  or  the  men- 
strual fluid  be  discharged  from  the  uterus,  but  into  which  prolapsus 
is  apt  to  recur  if  the  interval  be  too  large.  Dr.  Graily  Hewitt's 
method  proceeds  upon  the  principle  of  contracting  the  floor  of  the 
vagina.  Indeed,  the  operations  resolve  themselves  into  forms  of 
perinseorrh  aphy . 

Myoma  Tumours. — Fibrous  tumour  is  not  uncommon.  It  may 
occupy  any  portion  of  the  uterus  :  imbedded  in  the  uterine  w^all, — 
intra-mural ;  projecting  into  the  abdominal  cavity, — subperitoneal; 
or  pedunculated  in  the  cavity  of  the  uterus, — submucous;  or  even 
protruding  into  the  vagina,  as  a  fibrous  polypus.  The  tumour  is  slow- 
growing,  but  may  attain  to  a  large  size,  weighing  several  pounds. 

The  first  or  intra-mural  kind  are  often  attended  by  pain,  owing  to 
the  irritation  of  the  uterine  muscle,  which  contracting,  tends  to  extrude 
the  tumour.  Thus,  an  intra-mural  tumour  may  become  subperitoneal. 
This  form  is  the  most  innocuous,  becoming  greatly  isolated  from  the 
uterus.  It  rarely  causes  haemorrhage.  It  can  commonly  be  felt  and 
grasped  by  the  hand  through  the  abdominal  wall.  The  process  of 
extrusion  may  even  go  so  far  as  to  detach  the  tumour  altogether.  It 
then  falls  into  the  lowest  part  of  the  abdominal  or  pelvic  cavity.  The 
third  kind,  or  submucous  fibroid,  is  also  the  result  of  the  process  of 
extrusion.  Projecting  into  theu.terine  cavity,  it  retains  intimate  rela- 
tions with  the  uterine  wall  and  the  vascular  system  ;  and  is  especially 
apt  to  cause  expulsive  spasmodic  pains  and  hgemorrhage.  The  fibt-oid 
polypus  is  a  further  step  of  the  submucous  tunioui\  Extrusion  is  so 
advanced  that  the  connection  with  the  uterus  is  only  by  a  pedicle  ;  and 
cases  are  not  uncommon  where  the  extrusion  is  complete,  the  pedicle 
is  atrophied,  and  the  polypus  is  cast  out  altogether. 

The  intra-mural  and  submucous  forms  are  the  most  serious. 
Uterine  tumours  may  endanger  life — (I)  by  repeated  haemorrhages  ; 
(2)  by  pressure  upon  surrounding  organs.  Thus  pressing  on  the 
bladder,  they  may  lead  to  kidney-disease. 

The  age  of  production,  or  at  least  of 'discovery  of  iiterine  myomata, 
is  usually  between  thirty  and  forty. 

Treatment. — Removal  of  the  tumour  can  rarely  be  effected  by 
absorption.  Some  growths,  especially  the  dilfused  mural,  have  been 
successfully  treated   by  ergotine   injections,  and   by  frequent  intra- 
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uterine  injections  of  iodine.  The  iodine  permeates  the  tissues  of  the 
uterus  and  tumoiirs,  and  thus  may  arrest  their  nutrition.  Robert 
Barnes  has  in  this  way  seen  tumours  disappear. 

But  the  chief  hope  rests  in  more  strictly  operative  proceedings. 

The  slight  connection,  vascular  or  fibrous,  between  an  imbedded 
myoma  and  the  iiterine  substance  is  a  structural  condition  favourable 
to  removal  of  the  mass  by  "Enucleation."  When  the  tumour  is 
pedunculated,  and  presents  into  the  uterine  or  vaginal  cavity,  its 
removal  can  be  accomplished  by  the  wire  ecraseur.  But  the  difficulty 
and  danger  of  the  former  operation  are  serious  considerations.  The 
necessity  for  that  procedure  should,  therefore,  always  be  determined 
by  the  presence  and  urgency  of  symptoms.  And  the  necessity  thence 
arising  will  be  absent,  in  proportion  as  the  tumour  is  imbedded  in 
the  uterine  wall,  or  projects  into  the  abdomen. 

Enucleation  may  have  one  of  two  objects  in  view  :  direct  removal 
of  the  tumour  at  the  time, — primary  enucleation  ;  or,  the  disturbance 
only  of  the  relations  of  the  tumour,  so  as  to  induce  gangrene, — 
secondary  enucleation. 

Barnes  embodies  the  conclusions  which  his  own  experience  and 
that  of  all  recent  operators  indicate.  "  The  justification  for  attempt- 
ing enucleation,  avulsion,  or  other  mode  of  removing  large  fibroids 
will  rest  upon — (1)  uncontrollable  hgemorrhages  endangering  life  ; 
(2)  signs  of  sloughing  or  decomposition  of  the  tumour,  with  present 
or  threatening  peritonitis  or  pyeemia;  (3)  dangerous  pressure  upon 
the  bladder  or  rectum  ;  (4)  such  great  size  as  to  cause  dangeroiis 
pressure  upon  the  abdominal  and  thoracic  viscera." 

Means  for  controlling  hgemorrhage  or  other  urgent  dangers  failing, 
we  have  to  consider  the  best  mode  of  getting  rid  of  the  tumour  alto- 
gether. This  embraces  the  discussion  of  the  various  proceedings  for 
promoting  expulsion ;  for  causing  destruction  and  elimination  by  setting 
up  inflammation  or  necrosis  in  the  tumour ;  for  ablation  by  enucleation, 
avulsion,  ligature,  knife,  scissors,  ecraseur,  cautery  ;  and  for  removing 
the  uterus  itself,  along  with  the  tumours,  by  laparatomy. 

The  idea  of  enucleation  seems  to  have  been  first  clearly  enunciated 
by  Velpeau.  It  was  practised  by  Amussat,  and  had  some  vogue 
afterwards.  L.  Boyer,  A.  Berard,  Maisonneuve,  and  Lisfranc  practised 
it  ;  but  many  disastrous  issues  brought  it  into  discredit.  It  was  re- 
vived by  Simpson,  but  a  full  report  of  his  experience  has  not  been 
made  known.  Lately  the  operation  has  been  rather  freely  repeated. 
It  might  be  said  that  the  success  is  in  relation  to  the  choice  of  the 
case  and  the  skill  of  the  operator,  leaving  a  considerable  margin  for 
accidental  circumstances. 

Atlee  thus  states  the  case  (1876).  If  the  tumour  project  into  the 
uterine  cavity,  it  may  be  favourable  for  enucleation.  The  first  step 
is  to  obtain  free  opening  of  the  cervix  uteri.  This  is  effected  by 
incisions  made  by  Simpson's  hysterotome.  These  should  radiate, 
so  as  to  avoid  extreme  length  of  any  one  cut.  It  was  established 
by  Baker  Brown,  Nelaton,  and  McClintock,  that  the  cervical  in- 
cision alone  would  frequently  subdue  the  hgemorrhage ;  it  often  also 
lessens  pain.  Robert  Barnes  has  also  observed  that  this  operation 
has  been  followed  by  absorption  of  the  tumour.  Hemorrhage  being- 
arrested,  we  may  often  wait  for  the  progressive  advance  of  the  tumour 
towards  detachment  from  the  uterine  wall  and  conversion  into  the 
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polypoid  form.  At  the  proper  moment  for  action,  full  dilatation  of 
the  cervix  being  attained,  the  tumour  may  be  attacked  in  various 
ways  : — (1.)  If  there  is  any  approach  to  pedunculation,  a  wire-loop 
ecraseur  may  be  passed  over  the  tumour,  so  as  to  get  beyond  its 
equator  or  greatest  diameter.  The  loop,  under  the  action  of  the 
screw,  will  adjust  itself  to  the  narrowest  part,  and  shave  it  off  from 
the  uterus.  (2.)  If  the  tumour  is  sessile  by  a  broad  base,  an  incision 
may  be  made  by  knife  through  the  capsule,  aiid  fairly  into  the  sub- 
stance of  the  tumour ;  and  then  enucleation  may  be  completed  by 
the  fingers,  and  by  traction  with  a  strong  vulsellum.  (3.)  Sessile 
tumours,  semi-polypi  Form,  if  too  large' for  an  ecraseur,  may  be  drawn 
down  by  a  vulsellum  ;  and  by  a  series  of  oblique  incisions  the  tumour 
undergoes  elongation,  and  thus  may  be  brought  through.  This,  the 
spiral  elongation,  as  it  is  called,  is  often  useful.  The  action  of  the 
ecraseur  and  the  knife  or  scissors  and  extraction  are  greatly  facilitated 
by  seizing  the  tumour,  by  a  powerful  axis-traction  vulsellum  de- 
signed by  Robert  Barnes.  (4.)  The  tumour  may  be  attacked  in  its 
vitality  first,  and  then  removed  by  secondary  enucleation.  Pieces 
may  be  cut  oat  of  it,  caustics  inserted  into  it,  or  the  actual  cautery 
applied  to  it.  Under  one  of  these  means,  necrosis  of  the  tumour 
is  set  up,  which,  extending  throughout  its  substance,  softens  it,  and 
weakens  its  attachments  to  the  uterine  bed.  Then  avulsion  by  the 
fingers  and  vulsellum  may  remove  it  altogether.  Many  cases  thus 
treated  have  ended  happily:  and  could  we  with  certainty  limit  the 
necrotic  jjrocess  to  the  tumour,  this  method  would  have  more  extended 
application.  The  danger,  however,  of  metritis  and  septicaemia  is 
serious,  and  cannot  always  be  averted.  Whenever  this  method  is 
pursued,  quinine  and  ergot  should  be  given  to  promote  uterine  con- 
traction. This  may  help  in  expelling  the  tumour,  and  in  guarding 
against  septicaemia.  This  end  is  further  promoted  by  injections  of 
iodine,  bichloride  of  mercury,  or  carbolic  acid. 

Norrtial  Ovariotomy — "  Batteifs  Operation." — Seeing  that  the  growth 
of  fibroid  tumours  is  influenced  by  the  ovarian  stimulus,  Battey  and 
other  American  physicians  have  excised  the  healthy  ovaries,  so  as  to 
remove  the  stimulus.  The  proceeding  is  not  attended  with  great 
danger,  and  a  large  amount  of  success  has  attended  it.  The  tumour 
shrinks  away,  or  becomes  passive  as  regards  heemorrhage. 

Hysterectomy. — In  cases  not  admitting  of  removal  or  subjugation 
by  the  methods  above  described,  a  resource  remains  in  hysterectomy. 
An  abdominal  incision  is  made  as  for  ovariotomy.  The  uterus  is 
seized  by  forceps.  Barnes's  axis-traction  vulsellum  is  the  most  con- 
venient. The  broad  ligament  is  ligatured  on  both  sides  in  three 
positions,  so  as  to  secure  the  vessels.  The  knife  is  then  carried 
through  the  utero-vesical  pouch  between  the  bladder  and  cervix  uteri, 
the  position  of  the  bladder  being  indicated  by  a  catheter  in  it.  The 
fi'ee  edge  of  the  divided  peritoneum  may  be  fixed  to  the  underlying" 
tissue  by  a  catgut  ligature.  The  peritoneum  of  Douglas's  pouch  is 
cut  through  in  like  manner  at  the  bottom  of  the  pouch ;  its  free  edge 
is  secured  by  catg'ut.  The  cellular  tissue  before  and  behind  the 
uterus  is  separated  by  the  finger.  Then  the  vaginal  mucous  membrane 
is  divided  in  the  anterior  and  posterior  fornices  with  the  knife  passed 
in  from  the  vagina.  The  uterus  is  thus  free  before  and  behind  ;  and 
the  broad  ligaments  being  cut  through  with  scissors  inside  the  liga- 
VOL.  II.  4   c 


1122  SPECIAL    PATHOLOGY   AND    SURGERY. 

tares,  the  whole  organ  is  I'emoved.  The  ends  of  the  ligatures  may  be 
brought  out  of  the  vagina  or  cut  short.  A  drainage-tube  is  inserted, 
bleeding  points  having  been  secured. 

In  some  cases  it  is  not  possible  or  desirable  to  remove  the  whole 
uterus.  In  snch  cases  the  cerWx  is  gripped  by  a  ligature  or  serre- 
nceud,  and  the  part  above  is  cut  oft".  The  stump  is  secured  by  trans- 
fixing with  long  needles.  These  are  kept  outside  the  abdominal 
wound.  This  is  the  extra-peritoneal  method.  Some  operators  secure 
the  stump  by  strong  whipcord  ligature,  and  drop  it  into  the  abdomen  ; 
this  is  the  intra-peritoneal  method.  Success  and  failure  have  followed 
both  methods,  from  causes  perhaps  not  directly  depending  upon  the 
method  adopted. 

Ablation  of  the  uterus  is  not  always  necessary.  In  the  case  of 
subperitoneal  tumours  there  maj"  be  such  a  degree  of  out-thrusting 
of  the  mass,  that  it  admits  of  being  dissected  off  the  surface  of  the 
uterus.  Bleeding  may  be  stopped  by  Paquelin's  cautery,  or  perchloride 
of  iron ;  and  jDOssibly  the  bared  surface  covered  by  uniting  the 
detached  peritoneum. 

Uterixe  Polypi. — Various  kinds  and  shapes  of  polypoid  gi'owths  are 
liable  to  spring  from  the  walls  of  the  utei'ine  cavity,  (a)  A  sessile  soft 
growth  of  small  size,  containing  one  or  more  mucous  cysts,  which  con- 
sist of  enlarged  uterine  follicles  and  hypertrophied  cellular  texture. 
Occasionally,  pedunculated  cysts,  attached  to  the  cervix  uteri :  (6)  a 
pedunculated  growth  of  small  size, — from  that  of  a  bean  to  a  nut,  soft, 
vascular,  and  often  miiltiple,  consisting  of  pendulous  mucous  mem- 
brane, and  analogous  to  nasal  mucous  polypus  ;  (c)  a  growth  of  finer 
texture  and  larger  size, — a  nut  to  an  e^g,  more  or  less  pedunculated, 
and  consisting  of  mucous  membrane,  with  a  large  excess  of  cellular 
tissue  ;  (d)  a  much  firmer  growth  than  any  of  the  preceding,  and 
usually  of  much  larger  size,  pedunculated  or  sessile,  its  attachment 
usually  uterine, — the  common  fibrous  polypus  ;  (e)  recurring  fibroid 
polypus  ;   (f)  malignant  polypus. 

Signs. — Hasmorrhage  from  the  vagina  is  the  most  common 
symptom;  occurring  irregularly,  sometimes  copiously,  and  continuing 
for  a  long  period,  unrestrained  by  any  ordinary  treatment.  The 
amount  and  frequency  of  the  hemorrhage  often  diminishes  when  the 
polypus  escapes  from  the  grasp  of  the  cervix ;  and  usually  it  lessens 
in  proportion  as  the  peduncle  becomes  longer  and  thinner.  Con- 
tinuous leucorrhoea  in  the  intervals  of  haemorrhage,  if  attended  with 
expulsive  pain,  is  presumptive  evidence  of  polypus.  Pain  usually 
remits  w^hen  the  polypus  is  extruded  from  the  uterine  cavity  into  the 
vagina. 

Diagnosis. — Severity  of  pain  is  tolerably  characteristic  of  malignant 
polypoid  gi'owth,  and  haemon-hage  is  usually  more  abundant.  The 
period  of  life  most  liable  to  the  be7iign  forms  of  polypi  is  that  of  men- 
strual activity,  rather  than  of  very  early  or  later  life  ;  but  no  age  is 
exempt.  Vaginal  examination  by  the  finger  is  usually  conclusive. 
The  small  mucous  polypi  growing  from  the  os  uteri  are  felt  as  pea-like 
bodies  rolling  under  the  touch.  The  larger  fibroid  poh'pi  are  made  out 
as  firm  rounded  masses,  more  or  less  constricted  by  the  ring  of  the 
cervix  uteri ;  the  sound  or  finger  may  penetrate  beyond  the  mass  and 
constriction,  thus  making  out  a  uterine  cavity.  The  case  is  thus  distin- 
guished from  inversion  of  the  uterus,  which  commonly  presents  a  firm 
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rounded  mass  projecting-  into  the  vagina  like  a  polyp  as,  bat  in  whicli 
the  finger  or  soimd  is  arrested  at  the  root  of  the  tumour,  that  is,  at  the 
groove  of  reflection  of  the  uterus  and  vagina.  Inversion  is  further 
determined  by  passing  a  finger  into  the  rectum  and  a  sound  into  the 
bladder,  and  then,  tarning  the  point  of  the  sound  backwards,  it  is  felt 
by  the  finger  in  the  rectum  above  the  tumour,  where  the  uterus,  if  in 
normal  position,  would  be.  To  obviate  the  risk  of  amputating  an 
inverted  uterus  by  mistake  for  a  polypus,  Dr.  Barnes  urges  that 
angesthesia  should  never  be  employed.  The  polypus  is  insensitive. 
Acute  pain  arising  during  the  grip  of  the  wire  gives  presumptive 
evidence  of  inversion.     He  relates  cases  in  point. 

Treatment. — Benign  polypi  admit  of  removal,  by  scissors,  torsion, 
ligature,  or  ecraseur.  The  risk  of  heemorrhage  should  mainly  decide 
the  selection  of  either  method  of  operation.  But  when  the  peduncle  is 
long  and  thin,  the  best  ^^lan  is  to  snip  it  through  with  scissors,  or  twist 
it  with  forceps  until  it  gives  way.  Ligature  by  w^hipcord  passed 
through  Gooch's  double  cannula  was  a  method  formerly  in  vogue.  The 
peduncle,  gradually  strangled,  sloughed  through,  and  the  polypus  fell 
off.  Foul  discharges,  metritis,  and  septicgemia  occasionally  followed. 
Barnes  cites  fatal  examples.  The  method  is  now  abandoned  for  the 
immediate  removal  by  ecraseur.  The  wire  is  the  best.  The  ecraseur 
should  be  slightly  curved  at  the  end  where  the  loop  comes  through  ; 
this  greatly  facilitates  the  adjustment  of  the  loop  over  the  tumour.  If 
the  tumour  is  large,  it  is  convenient  to  seize  it  first  by  a  vulsellum,  and 
draw  it  down  before  adjusting  the  wire  loop.  The  vulsellum,  keeping 
its  hold,  is  then  useful  in  extracting  the  tumour  from  the  vag'ina.  Little 
bleeding  usually  follows  the  operation,  and  no  dressing  is  required.  It 
is,  however,  useful  to  wash  out  the  vagina  by  syidnging  daily  for  a 
few  days.  It  is  one  of  the  most  satisfactory  of  siirgical  operations. 
Small  mucous  polypi  may  be  burnt  down  by  Paquelin's  cautery.  The 
hyperplasia  of  the  body  and  cervix  of  the  uterus  produced  by  the 
growth  often  requires  after-treatment.  The  most  effective  is  to  make 
a  few  digs  into  the  vaginal  portion  by  Paquelin's  knife-cautery. 

Cancer  of  the  UxERrs. — All  forms  of  cancer  may  affect  the  uterus  ; 
either  primarily,  as  being-  the  original  seat  of  the  disease  ;  or  secon- 
darily, by  invasion  from  other  organs.  Thus,  we  recognize  scirrhous, 
encephaloid,  and  rarely  colloid  cancer  of  the  uterus  ;  also  epithelial 
cancer  and  the  so-called  cauliflower  excrescence  and  sarcoma.  This 
last  especially  affects  the  body  of  the  uterus. 

Signs. — Pain  and  heemorrhage  are  accepted  as  characteristic.  But 
the  first  thing  that  commonly  attracts  attention  is  haemorrhage,  often 
to  the  extent  of  flooding,  either  in  the  form  of  menorrhagia,  or 
occurring  after  the  climacteric.  When  the  stage  of  ulceration  is 
reached,  discharges  are  continuous  ;  blood  and  mucus,  watery,  stained 
with  blood,  of  offensive  odour,  alternate.  Pain  is  not  common  until 
the  disease  has  made  great  progress,  invading  the  neighbouring 
organs.     Then  signs  of  constitutional  infection  are  developed. 

Diagnosis. — The  epithelial  foi^m — the  most  common — w^hich  begins 
m  the  cervix  uteri,  rapidly  catches  neighbouring  tissues, and,  matting-  all 
together,  fixes  the  uterus,  and  brings  it  nearer  the  vulva.  The  finger 
thus  readily  strikes  upon  the  irregular  knobby  margin  of  the  os,  and 
feels  the  brawny  continuity  with  the  infected  surrounding-  structures. 
It  is  distinguished  fi-om  pelvic  cellulitis,  which  also  fixes  the  uterus,  by 
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the  disease  in  cancer  involving  the  cervix  principally,  whilst  in  pelvic 
cellulitis  the  disease  is  external  to  the  cervix.  In  cancer  also,  slight 
touch  by  the  finger  commonly  provokes  bleeding.  A  fortion,  the 
speculum  will  do  so.  The  tissues  are  so  brittle  and  vascular  that  they 
bear  no  pressure  or  stretching.  The  speculum,  therefore,  is  mischievous, 
and  it  gives  no  help  to  compensate. 

Excision  of  cancerous  ulcer  of  the  os  uteri  was  originally  performed 
by  Osiander  of  Gottingen,  and  subsequently  by  Lisfranc  of  Paris.  No 
particular  directions  are  necessary  for  its  performance  ;  the  o]ieration 
consisting  in  dilating  the  vagina  with  the  duck-billed  speculum, 
seizing  and  dragging  down  the  os  ^yith.  forceps,  and  then  excising  the 
affected  portion.  Ha3morrhage  must  be  restrained  by  the  actual 
cautery,  or  by  perchloride  of  iron.  It  will  perhaps  be  desirable  to 
retain  hold  of  the  stump  by  transfixing  it  with  a  wire,  so  that  in  the 
event. of  secondary  haemorrhage,  the  requisite  applications  can  be  made. 
The  ecraseur  may  be  used  instead  of  the  knife,  when  the  whole  neck 
of  the  uterus  is  to  be  removed. 

The  results  of  this  operation  are  uncertain,  both  as  to  its  immediate 
risks,  and  the  average  duration  of  life  in  successful  cases.  It  would 
appear  to  be  generally  a  safe  operation  ;  only  two  deaths  having 
occurred  in  ninety-seven  cases  by  Lisfranc,  and  one  only  in  Dr.  Sims' 
fifty  cases — say,  two  per  cent.  It  is  now,  however,  agreed  that  the 
majority  of  Lisfranc's  cases  were  not  cancerous.  Sims'  cases  also 
were  mostly  hypertrophy.  But,  in  the  hands  of  others,  death  has 
not  unfrequently  happened  from  hgemorrhage,  or  from  a  peculiar  col- 
lapse,— the  "abdominal  collapse"  of  Dr.  Barnes.  When  not  imme- 
diately fatal,  the  operation  is  productive  of  only  temporary  benefifc, — ■ 
the  disease  returning. 

CatUerization  will  be  preferable,  when  the  disease  extends  too 
deeply  for  excision.  For  this  purpose,  the  dried  sulphate  of  zinc  may 
be  used,  as  recommended  by  Professor  Simpson  ;  and  in  the  form  of 
a  powder  introduced  through  a  speculum,  or  as  a  pessary  of  ointment. 
Some  carbonate  of  soda,  in  the  form  of  a  pessary,  should  also  be 
applied,  to  neutralize  the  zinc,  which,  is  apt  to  run.  The  chloride  of 
zinc,  and  potassa  fusa,  are  less  convenient  kinds  of  escharoticS. 
Bromine  has  been  enthusiastically  extolled  as  a  caustic  for  these  cases. 
But  some,  at  least,  of  the  presumed  cures  are  explained  by  error  of 
diagnosis.  The  actual  cautery,  aj)plied  by  red-hot  iron,  by  galvanic 
action,  or  by  Paquelin's  apparatus,  is  the  best  of  all  local  agents. 
Niti'ic  acid,  frequently  repeated,  has  kept  the  disease  in  check  for 
months,  even  years. 

Scraping  the  diseased  surface  by  the  curette  is  sometimes  of  service 
prior  to  the  application  of  caustics.  But  curetting  the  inner  surface 
of  the  litems  is  an  operation  requiring  care  and  nicety ;  it  is  easy  to 
perforate  the  uterine  wall.  If  free  haemorrhage  follow  curetting, 
injections  of  hot  water  should  be  used,  then  iodine. 

Excision  of  the  entire  uterus  may  be  resorted  to  for  the  removal  of 
tumours  involving  the  whole  organ.  Extirpation  has  been  performed 
per  vaginam.  It  has  lately  been  revived,  and  some  successful  cases  are 
reported.  Thus,  Dr.  Blundell  removed  the  uterus  for  cancer,  and  the 
woman,  who  was  fifty  years  of  age,  recovered.  Removal  by  the 
abdominal  section,  as  in  ovariotomy,  is  a  more  satisfactory  proceeding. 
In  twenty-four  cases  collected  by  Dr.  Storer,  of  Boston, — the  uterus 
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having  been  extivpated  for  tumours,  malignant  or  benign, — eighteen 
were  fatal,  but  six  recovered,  or  one  in  four.  To  Dr.  Clay,  of  Man- 
chester, the  credit  is  due  of  having  first  performed  this  method  of 
hysterotomy,  in  1843 ;  but,  ten  yeai'S  later.  Dr.  Burnham,  of  Lowell, 
gained  the  first  successful  result.  Schroeder  and  others  have  recently 
sought  to  remove  the  whole  of  the  affected  parts,  by  carrying  incisions 
up  the  cervix  so  as  to  include  not  only  all  the  seat  of  the  disease,  but 
to  get  beyond  into  healthy  tissue.  In  some  cases  tbis  operation  is 
very  feasible,  and  is  fairly  successful.  Freund's  operation  for  the 
entire  removal  of  the  uterus  by  laparotomy  has  been  successful.  We 
do  not  quote  statistics,  because  we  distrust  them.  Undoubtedly  some  of 
the  recoveries  were  not  cases  of  cancer.  The  operation,  is  essentially 
that  described  above,  under  the  head  of  Fibroid  of  the  Uterus.  The 
whole  organ  has  also  been  removed  by  the  vagina.  The  uterus  is 
drawn  down  to  the  vulva ;  the  cervix  is  separated  from  the  bladder, 
avoiding  cutting  into  the  peritoneum.  The  mucous  membrane  of  the 
posterior  fornix  is  cut,  and  thus  the  cervix  is  freed  all  round.  The 
pouch  of  Douglas  is  opened  ;  two  fingers  of  the  left  hand  are  passed 
in  over  the  fundus  uteri  into  the  vesico-uterine  pouch.  By  cutting 
down  through  the  wound  in  front  of  the  cervix  upon  these  fingers,  the 
peritoneum  is  now  divided  anteriorly.  The  uterus,  thus  freed,  is  forced 
through  the  wound  behind  by  retroflexion.  The  fundus  may  be 
seized  with  forceps.  A  needle  armed  with  a  double  thread  is  made  to 
transfix  the  broad  lig-ament  in  two  portions,  and  an  additional  ligature 
is  put  round  the  whole.  The  uterus  is  cut  away,  and  the  pedicles 
examined  for  bleeding  points.  Each  pedicle  is  broug-ht  into  the 
wound  in  the  roof  of  the  vagina,  and  kept  in  position  by  a  suture 
passed  through  the  edge  of  the  wound  in  the  anterior  fornix,  through 
the  pedicle  above  the  ligatures,  and  then  through  the  edge  of  the 
wound  in  the  posterior  fornix.  This  also  brings  together  the  margins 
of  the  wound  at  each  side.     A  T-shaped  drainage-tube  is  inserted. 

This  operation  is  only  applicable  when  the  uterus  is  of  very 
moderate  size.  It  has  the  disadvantage,  as  compared  with  the 
abdominal  method,  that  the  parts  are  less  accessible.  Both  operations 
are  excluded  when  the  disease  has  caught  the  vaginal  roof  or  con- 
tiguous organs,  and,  we  should  add,  where  the  glands  are  known  to 
be  implicated. 

Palliative  treatment  is  available  in  cases  unfitted  for  operation, 
owing  to  a  more  advanced  extent  of  disease.  Pain  may  be  mitigated 
by  opiates,  heemorrhage  restrained  by  styptics,  and  fetid  discharge 
corrected  by  detergent  injections  of  chlorinated  solutions,  or  of  acetate 
of  lead,  or  iodoform  suppositories. 

Absence  of  the  Uterus  and  Ovaries. — This  congenital  defect 
occasionally  co-exists  with  atresia  of  the  vagina  ;  the  external  organs 
of  generation,  constituting  the  vulva,  being  present,  and  the  breasts 
developed. 

The  signs  of  this  defective  condition  are  these  : — The  patient  may 
have  attained  adult  age  without  ever  having  menstruated,  and  then 
an  examination  is  instituted.  Simultaneous  exploration  with  the 
finger  in  the  vagina  and  rectum,  will  ascertain  whether  the  uterus  can 
be  felt  ;  and  its  absence  is  confirmed  by  introducing  a  catheter  into 
the  bladder,  the  finger  still  remaining  in  the  rectum,  to  feel  that  these 
two  organs  are  in  contact,  without  the  uterus  intervening  as  in  the 
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natural  arrangement  of  tlie  parts.  The  point  of  the  instrument  can 
be  felt  thinly  covered  through  the  gut.  Sexual  desire  may  exist 
in  this  abnormity.  And  it  has  happened  that,  by  fruitless  attempts 
at  sexual  intercourse,  the  urethral  orifice  has  become  dilated  to  such 
an  extent  as  to  admit  the  finger  into  the  bladder.  Coitus  has  even  been 
effected  into  the  expanded  urethra,  as  if  into  the  vagina  ;  and  thus  the 
existence  of  the  malformation  has  remained  undiscovered.  But  it  has 
been  shown  by  Oldham  and  Routh  that  the  dilatation  of  the  urethra 
is  occasionally  a  part  of  the  original  fault  of  development.  The 
operation  for  making  a  vagina  has  been  described  under  Atresia 
of  Vagina. 

(3.)  The  Ovaries. — Tumours,  a^^d  Ovarian  Dropsy. — Ovarian 
Tumours  are  of  two  kinds,  Solid  and  Cystic. 

Solid  ovarian  tumours  may  be  either  Fibrous  or  Cancerous ;  the 
latter  is  most  frequently  colloid,  and  of  a  cystic  rather  than  of  a  solid 
character,  rarely  encephaloid. 

Cystic  ovarian  tumours  comprise  :  simple  cysts,  with  fluid  contents, 
and  single  or  multiple;  proliferous  cysts,  having  colloid  contents,  or 
solid  growths.  These  var-ieties  of  cysts  are  less  often  met  with  inde- 
pendently, but  as  associated  in  the  same  tumour  ;  which  thus  presents 
the  characters  of  a  compound  tumour.  The  activity  of  proliferous 
tendency  is  an  indication  of  the  affinity  of  the  tumour  to  cancer 
growth. 

Dermoid  Cysts  are  not  included  in  the  above  forms  of  ovarian  dis- 
ease. These  peculiar  cysts  contain  all  the  appendages  of  the  skin  : 
hair,  teeth,  etc.,  and  fatty  secretion.  Both  ovaries  are  equally  liable 
to  cystic  disease.  Of  seventy-five  cases  collected  by  Dr.  West — nineteen 
of  his  own  cases,  fifteen  of  Dr.  R.  Lee's,  and  forty-one  of  Seanzoni's — 
in  about  one-third  both  organs  were  aifected.  Simple  cysts  not 
seldom  form  in  the  broad  ligaments,  quite  apart  from  the  ovaries. 
These  are  the  parovarian  cysts,  foi-med  from  dilatations  of  the  remains 
of  the  parovarium  or  Rosenmiiller's  organ. 

Diagnosis. — Ovarian  tumours  must  be  distinguished  from  other  ab- 
dominal and  pelvic  tumours  : — from  the  gravid  uterus,  tumours  of 
the  uterus,  omental  tumours  ;  ascites,  hydatids,  dropsy  of  the  Fallopian 
tubes  ;  enlargements  of  the  liver,  kidney,  spleen,  and  stomach  ;  hyste- 
rical tympaniris,  faecal  accumulations,  and  distension  of  the  bladder ; 
abdominal  and  pehnc  abscesses. 

Causes. — No  period  of  life  is  free  from  the  liability  to  ovarian  dis- 
ease. During  the  whole  period  of  sexual  activity,  it  is  of  tolerably 
frequent  occurrence  ;  but  in  the  latter  half,  or  from  thirty  to  fort^^- 
five,  it  is  most  frequent.  It  is  very  rare  in  childhood — a  large  pro- 
portion of  cases  before  puberty  are  dermoid  cysts  ;  and  decidedly 
uncommon  after  the  complete  cessation  of  menstruation.  It  is  rela- 
tively more  common  in  single  than  in  married  women ;  and  of  the 
latter,  a  large  portion  have  been  sterile^  or  not  readily  impregnated. 
Age  and  social  condition  afford  little  or  no  aid  in  the  diagnosis  of  an 
abdominal  tumour,  as  to  its  being  ovarian.  Sterility  or  feeble  fecundity 
is  an  association  of  somewhat  more  significance  ;  but  the  sexual  func- 
tions may  be  quite  healthy. 

Rate  of  Grotctli. — Generallj^,  in  from  two  to  three  years  from  the 
commencement,  or  first  discovery,  of  the  tumour,  it  will  have  attained 
to   such  size  as  to  occupy  the  abdomen,  and  produce  various  incon- 
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veniences  as  tlie  result  of  pressure  on  the  viscera.  Sometimes  tlie 
growth  is  much  more  rapid,  and  occasionally,  especially  in  the  aged,  it 
may  be  much  slower. 

The  knowledge  of  the  natural  course  of  ovai'ian  tumours  is  curtailed, 
owing  to  the  fact  that  it  is  so  commonly  arrested  by  surgical  interven- 
tion. In  patients  under  forty  years,  ovarian  dropsy,  not  interfered 
with,  gradually  undermines  the  general  health.  ;  partly  by  functional 
derangements  in  consequence  of  unrelieved  pressure,  and  partly  by 
the  demands  of  the  tumour  as  a  drain  on  the  patient's  strength. 
Thus,  by  pressure,  the  process  of  assimilation  is  interrupted  ;  the 
circulation  obstructed  so  that  the  legs  become  cedematous  ;  the  respira- 
tion embarrassed  by  upward  displacement  of  the  diaphragm  and  ribs. 
The  liver  and  kidneys  are  affected  by  retrograde  obstruction,  so  that 
albuminuria  is  not  uncommon.  The  patient  can  no  longer  rest  in  the 
recumbent  posture,  and,  worn  out  by  sleepless  nights  and  protracted 
suffering,  death  ensues  at  the  end  of  one  or  two  years  from  the  date 
of  abdominal  inconvenience.  Sometimes,  intercurrent  attacks  of  peri- 
tonitis, or  of  inflammation  of  the  tumour,  carry  off  the  sufferer  before 
the  period  of  what  may  be  called  her  natural  release.  The  tumour 
is  sometimes  found  full  of  pus.  The  tumour  may  burst,  and  fatal 
collapse  ensue. 

Spontaneous  cure  has  been  known  to  occur  ;  either  by  cessation  of 
secretion  and  then  progressive  absorption ;  or  by  ruj)ture  of  a  single 
cyst  into  the  peritoneal  cavity,  the  intestine,  or  the  vagina,  and  thence 
the  subsidence  of  the  tumour.  But  the  former  mode  of  cure  is  a  Yerj 
rare  event ;  the  latter  has  happened  occasionally,  yet  always  in  a 
manner  precarious  or  perilous.  Barnes  relates  cases  of  spontaneous 
cure  by  perforation  and  discharge  into  the  intestine. 

Treatmen'J'.— No  medicinal  measures,  internal  or  topical,  have  any 
influence  in  curing  ovarian  tumours.  Surgical  treatment  comprises — 
(1)  the  palliative  operation  of  Paracentesis  or  tapping,  repeatedly  per- 
formed as  occasion  may  require ;  (2)  Tapping,  with  various  measures 
for  inducing"  Ohliteration  of  the  cyst ;  as  by  injection  of  tincture  of 
iodine,  or  by  mechanical  compression,  or  by  the  attempt  to  establish 
tistulse  for  drawing  away  the  resecreted  fluid ;  (3)  Extirpation,  or 
Ovariotomy. 

(I.)  Tapjjing  is  available  only  in  Cystic  tumour  ;  where  the  cyst  is 
single,  or  in  multilocular  tumours  where  one  cyst  greatly  predominates 
in  size.  It  affords  temporary  relief,  but  resecretion  of  the  fluid  rapidly 
takes  place  ;  and  this  entails  a  drain  upon  the  patient's  strength 
greater  than  would  have  occurred  from  continued  secretion  in  a  full 
cyst ;  it  necessitates  also  a  second  tapping,  and  even  many  subsequent 
operations,  each  at  progressively  shorter  intervals.  The  duration  of 
life,  under  repeated  tappings,  is  probably  shorter  than  when  the  tumour 
is  left  to  itself;  death  usually  taking  place  in  from  a  few  months  to 
three  or  four  years  after  the  first  operation.  The  immediate  risk  from 
tapping  is  not  inconsiderable  ;  rapid  exbanstion,  or  fatal  peritonitis, 
sometimes  follows,  and  acute,  inflammation  of  the  cyst  occasionally. 
Puncture  of  an  adherent  coil  of  intestine  must  not  be  overlooked  as 
a  possible  contingency.  The  operation  is  performed  as  for  ascites,  the 
point  selected  for  puncture  being  one  of  absolute  dulness  ;  and  this  is 
usually  in  the  middle  line,  a  little  below  the  umbilicus.  Some  other 
part  of  the  abdominal  wall  may  be  more  eligible,  as  in  the  linea  semi- 
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lunaris.  A  multilocular  tumour  can  perhaps  be  partly  emptied  bj 
introducing  the  trocar  at  different  points,  into  its  most  prominent 
lociili.  Sometimes  a  tapping  is  followed  by  cure.  In  such  event  the 
tumour  is  probably  parovarian. 

(2.)  Obliteration  of  the  Grjst. — hijection  of  tbe  tincture  of  iodine  is 
an  appropriate  mode  of  effecting  obliteration  of  an  ovarian  cystic 
tumour,  when  tbe  cyst  is  single.  But,  in  such  case,  the  diagnosis  from 
ascites  must  be  A^ery  carefully  ascei-tained  ;  as  the  danger  consequent 
on  injectingthe  peritoneal  cavity — the  production  of  peritonitis — wonld 
be  much  greater  than  if  ovariotomy  were  attempted  by  an  error  of 
diagnosis.  Acute  cyst-inflammation  is  another  source  of  danger.  If 
the  tumour  be  multilocular,  inflammation  is  very  apt  to  follow  in  the 
uninjected  cjsts,  in  consequence  of  the  adjoining  source  of  irritation. 
Lastly,  secondary  cjsts,  which  had  been  suppressed  by  the  pressure 
and  growth  of  a  larger,  predominating  cyst,  may  subsequently  become 
developed  ;  thus  converting  an  apparently  unilocular  cyst  into  a  multi- 
locular tumour,  and  rendering  the  operation  abortive  as  a  radical 
cure.  The  operation  is  performed  by  first  tapping  the  tumour  in  the 
ordinary  manner,  and  introducing  a  flexible  catheter  through  the 
cannula  to  di*aw  oft'  as  much  fluid  as  can  be  obtained  ;  then  from  four 
to  sis  ounces  of  the  tincture  should  be  injected  and  retained,  or  after 
about  a  quarter  of  an  hour  allowed  to  drain  out.  A  diluted  solution 
of  the  iodine  might  be  preferred,  as  was  recommended  by  Boinet,  who 
originated  this  method  of  treatment ;  but  there  will  always  be  a  certain 
quantity  of  fluid  remaining  in  tbe  cyst,  sufficient  to  dilute  the  tincture. 
Inflammation  of  the  cyst,  with  the  effusion  of  plastic  matter  into  the 
interior,  soon  follows  the  injection  ;  and  by  this  moderate  degree  of 
the  process,  a  cure  has  been  effected.  But  this  plan  is  involved  in  so 
much  uncertainty  that  it  has  been  almost  entirely  abandoned. 

J//er-treatment  must  be  directed  to  regulate  the  inflammation  ; 
stimulants  or  opiates  being  given  according  to  the  symptoms. 

Sometimes  the  constitutional  disturbance  is  considerable  ;  a  severe 
febrile  paroxysm  supervening  with  intense  iodism,  and  impregnation 
of  the  urine  and  saliva  with  iodine. 

Compression,  by  means  of  a  stai-ch  bandage  applied  to  the  abdomen, 
as  a  mode  of  inducing  obliteration  of  the  cyst  after  tapping,  is  a  plan 
of  treatment  now  generally  acknowledged  to  be  at  least  useless. 

Fistulous  channels  have  been  formed  artificially,  communicating 
with  the  interior  of  the  cyst,  through  the  abdominal  wall,  or  through 
the  vagina  or  rectum,  so  as  thus  to  drain  away  the  fluid  seci-eted ;  but 
this  mode  of  obliteration  also  has  fallen  into  almost  entii'e  disuse,  as 
being  more  hazardous  than  ovariotomy.  It  is,  moreover,  a  long,  pain- 
ful, and  exhausting  method  ;  and  the  permanency  of  cure  is  very 
uncertain.  This  method  would  be  applicable  only  where  the  tumour 
is  unilocular. 

(3.)  Ovariotomy. — Extirpation  of  Ovarian  tumours,  cystic  or  solid, 
is  an  operation  of  comparatively  recent  date.  Suo-gested  by^  Dr.  William 
Hunter,  advocated  by  John  Bell,  and  first  practised  by  Dr.  McDowell 
in  1809,  the  latter  an  American  pupil  of  John  Bell,  Ovariotomy  is 
therefore  unquestionably  an  operation  of  British  origin  ;  and  it  is  to 
the  labours  of  British  Surgeons  that  its  subsequent  progress  is  chiefly 
due.  The  woman  first  operated  on  recovered,  and  survived  for  many 
years.     Mr.  Lizars,  of  Edinburgh,  attempted   the  first  opei"ation  in 
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Great  Britain,  in  1823  ;  but  the  abdominal  enlargement  was  found  to 
be  due  only  to  obesity  and  tympanitis.  The  patient  recovered.  In 
London,  the  first  attempt  to  perform  ovariotomy  was  made  by  Dr. 
Granville,  in  1827  ;  the  operation  was  abandoned  on  account  of  the 
extent  of  the  adhesions.  This  patient  also  recovered.  Both  these 
operations  had  been  done  by  the  long  incision,  extending  from  the 
sternum  to  the  pubes.  The  short  incision,  originally  suggested  by 
William  Hunter,  was  first  practised  by  Mr.  Jeaffreson,  of  Framling- 
ham,  in  1836  ;  the  patient  recovering,  and  afterwards  bearing  children. 

The  first  completed  operation  in  London  was  performed  by  Mr. 
Benjamin  Philips,  at  the  Marylebone  Infirmary,  in  1840 ;  but  the  result 
was  unsuccessful.  The  first  successfid  case  in  the  metropolis  fell  to 
the  lot  of  Mr.  Walne  in  1842,  followed  by  two  other  successful  cases  in 
1843.  At  length,  in  1846,  Mr.  C^sar  Haw^hins  performed  the  opera- 
tion successfully  at  St.  George's  Hospital ;  this  being  the  first  succes- 
ful  case  by  a  Surgeon  of  any  of  our  Metropolitan  Hospitals.  Ovario- 
tomy has  been  established  as  a  recognized  operation  in  Surgery,  by  the 
labours  of  Dr.  Clay,  of  Manchester,  who  in  1842  commenced  his  series 
of  cases  ;  by  Dr.  Frederic  Bird,  who  began  in  1843  ;  by  Mr.  Lane,  in 
1844  ;  by  Mr.  Baker  Brown,  in  1852  ;  and  by  Mr.  Hutchinson,  in 
1858.  Keith,  Peaslee,  and  Atlee  especially  have  added  largely  to  the 
experience  and  authentic  records  of  the  operation.  Sir  Spencer  Wells 
commenced  his  long  series  of  operations  in  1857,  and  has  performed 
Ovariotomy  in  more  than  1000  cases. 

Conditions  favourable  and  unfavourable  for  Ovariotomy,  and  the 
Selection  of  Gases. — The  following  general  conclusions  are  gathered 
from  Sir  Spencer  Wells's  report  of  his  first  and  second  hundred 
cases. 

(1.)  The  probable  result  of  Ovariotomy  can  be  estimated  with  far 
greater  accuracy  by  a  knowledge  of  the  general  condition  of  the 
patient,  than  by  the  size  and  condition  of  the  tumour.  Some  persons 
bear  operations  better  than  others.  Shock,  an  unknown  quantity, 
evades  accurate  estimation.  Cases  apparently  the  most  simple  scjme- 
times  succumb  for  no  other  assignable  reason,  and  cases  the  most 
complicated  and  threatening  recover.  A  large  tumour,  extensively 
adherent,  in  a  patient  whose  heart  and  lungs  and  digestive  and  elimi- 
native  organs  are  healthy,  and  whose  mind  is  well  regulated,  may  be 
removed  with  a  far  greater  probability  of  success,  than  a  small  non- 
adherent cyst  from  a  patient  anaemic,  whose  heart  is  feeble,  whose 
assimilation  and  elimination  are  imperfect,  or  whose  mind  is  too 
readily  acted  upon  by  either  exciting  or  depressing  causes.  Hence, 
the  explanation  of  a  commonly  received  erroneous  belief  :  that  the 
more  advanced  the  disease  the  greater,  and  the  earlier  the  stage  of 
the  disease  the  less,  is  the  probability  of  recovery.  The  now  generally 
recognized  rule  is  to  remove  an  ovarian  tumour  as  soon  as  possible 
after  it  is  discovered.  A  patient  carrying  an  ovarian  tumour  is  liable 
to  the  following,  amongst  other  dangers  ;  (1)  The  tiimour  may  burst  : 
(2)  it  may  twist  on  its  pedicle,  becoming  strangulated  ;  (3)  it  may  be 
attacked  by  inflammation  and  suppuration.  Since  any  one  of  these 
accidents  may  occur  suddenly  without  warning,  and  prove  fatal  before 
surgical  aid  can  be  given,  it  is  wise  to  anticipate  them  by  early  opera- 
tion. Should  such  an  accident  occur,  it  is  usually  marked  by  shock 
and  collapse,  w^hich  may  end  fatally  within  twenty-four  hours.    Prompt 
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action  is  imperative.  Immediate  operation  under  these  circumstances 
has  been  successful  in  many  cases,  rescuing  the  subjects  from  immi- 
nent death.  Another  comph'cation  may  arise;  that  is,  pregnancy.  In 
such  an  event  the  accidents  mentioned  are  rendered  more  probable; 
and  although  cases  are  not  few  in  -which  the  subject  has  gone  to  the 
term  of  pregnancy  and  labour  with  impunity,  the  danger  she  runs  by 
trusting  to  j^atui-e  is  too  great  to  justify  expectation.  The  Surgeon 
must  come  to  the  rescue.  Shall  he  bring  the  pregnancy  to  an  abrupt 
termination,  and  deal  afteinvards  with  the  tumour,  or  remove  the 
tumour,  leaving  the  uterus  undisturbed  ?  Experience  has  pronounced 
in  favour  of  removing  the  tumour  at  once.  In  a  fair  number  of  cases, 
the  pregnancy  has  pursued  its  course  safely. 

(2.)  Ag'e. — Below  the  age  of  twenty,  and  between  forty  and  fifty, 
the  mortality  is  less  than  that  between  twenty  and  forty,  or  above 
fifty. 

(3.)  Adhesions  of  the  Tumour. — Adhesions  to  the  abdominal  wall, 
omentum,  or  intestines  appear  to  have  little,  if  any,  influence  upon  the 
mortality;  so  that  the  importance  which  has  been  attached  to  the 
diagnosis  of  these  adhesions  before  opei-ation  has  been  very  greatly  and 
unnecessarily  exaggerated.  But  adhesions  within  the  pelvis,  to  the 
bladder  or  rectum,  or  around  the  brim  of  the  pelvis,  are  veiy  signi- 
ficant; as  they  may  be  inseparable  without  great  and  immediate 
danger  to  life,  by  injury  to  these  organs,  or  to  the  iliac  vessels  or  the 
ureters.  Adhesions  to  the  under  sui-face  of  the  liver  or  spleen  are  also 
of  grave  import.  The  diagnosis  of  such  adhesions  is  of  the  utmost 
importance. 

(4.)  Size  of  the  tumour  has  not,  by  itself,  appeared  to  affect  the 
result;  but  size  and  solidity  together  are  important  in  so  far  as  they 
affect  the  length  of  incision  requisite  for  removal  of  the  tumour. 

(5.)  Influence  of  Tapping. — As  affecting  the  operation  of  Ovario- 
tomy, the  prior  performance  of  Tapping  has  cer-tain  relations  which 
are  indicated  by  Spencer  Wells's  third  series  of  100  cases  : — That  one 
or  many  tappings  do  not  considei^ably  increase  the  mortality  of  ovario- 
tomy. That  tapping  maybe  a  useful  prelude  to  the  operation;  either 
by  giving  time  for  the  general  health  to  improve,  or  by  lessening 
the  shock  when  the  fluid  is  withdraAvn  a  few  days  or  hours  before 
removing  the  more  solid  part  of  an  ovarian  tumour.  But  preliminary 
tapping  is  now  very  rarely  practised. 

Operation. — The  Instruments  requisite  for  Ovariotomy  are — scalpels, 
director,  a  large  trocar  and  cannula,  and  elastic  tube,  strong  vulsellum- 
forceps,  Paquelin"s  cautery,  whipcord  ligatures,  strong  nfevus-needles 
for  carrying  ligatures,  and  silver-wire  sutures;  Keith's  drainage-tubes, 
strips  of  new  flannel,  and  large  fi-esh  sponges,  soaked  in  warm  water. 
The  room  should  be  raised  in  temperature  to  70°  or  75°  F.,  and  the 
patient  remain  if  possible  in  the  room  after  operation. 

No  special  preparation  of  the  patient  is  necessary ;  excepting  that 
the  bowels  should  have  been  opened  by  a  gentle  aperient  of  castor  oil 
on  the  day  previous  to,  and  by  an  enema  on.  the  morning  of,  opera- 
tion.    The  catheter  should  be  passed. 

The  application  of  Lister's  antiseptic  method  to  ovariotomy,  at 
first  warmly  advocated,  is  now  not  so  much  insisted  upon.  Of  course, 
gTeat  care  is  taken  to  exclude  all  foul  or  septic  contamination  ;  the 
sponges  are  rigorously  purified  by  soaking  in  a  solution  of  carbolic 
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acid  or  other  disinfectant ;  the  instruments  are  placed  in  trays  con- 
taining a  disinfecting  fluid. 

Ovariotomy  consists  generally  of  the  following  seven  steps  or  pro- 
cedures in  succession: — An  incision  in  the  middle  line  or  linea  alba 
between  the  umbilicus  and  pubes ;  introduction  of  the  fingers  or  hand 
into  the  peritoneal  cavity  to  gently  explore  the  situation,  nature,  and 
extent  of  any  adhesions,  in  order  to  determine  the  practicability  of 
completing  the  operation  ;  tapping  the  tumour,  if  cystic :  cautious 
separation  of  any  recent  adhesions  ;  securing  the  pedicle  ;  separation 
of  the  tumour  from  its  pedicle,  and  removal  of  the  tumour;  closure 
of  the  wound. 

In  carrying  out  these  directions,  certain  particulars  must  be  observed 
as  essential  to  the  probable  success  of  the  operation. 

The  patient  clad  in  blankets,  and  ether  having  been  administered, 
the  bladder  is  emptied  by  a  catheter.  The  Surgeon,  standing  on  the 
patient's  right  side,  makes  an  incision  in  the  middle  line  or  linea  alba, 
commencing  about  two  inches  below  the  umbilicus  and  carried  down 
to  about  four  inches  in  length.  The  abdominal  wall  being  divided  by 
a  few  hoi^izontal  touches  of  the  knife,  the  peritoneal  cavity  is  laid 
open.  Bleeding  vessels  in  the  wound  are  clipped  by  artery- forceps 
or  ligatures.  Care  must  be  taken  not  to  mistake  the  peritoneal  mem- 
brane for  the  cyst-wall,  and  thus  proceed  to  detach  that  membi-ane 
from  the  fascia  trans versalis.  The  peritoneum  having  been  opened 
sufficiently  to  introduce  the  finger,  it 
should  be  slightly  raised  from  the  cyst  to 
make  certain  of  this  fact,  and  then  laid 
open  on  the  finger  or  on  a  broad  director. 

A  longer,  or  even  a  shorter,  incision 
may  be  requisite,  according  to  the  size  of 
the  tumour,  and  the  situation  and  extent  of 
the  adhesions.  It  is  rarely  necessary  to 
have  recourse  to  the  long  incision,  extend- 
ing from  the  sternum  to  the  pubes.  The 
wound  may  be  extended  upward  or  down- 
ward, as  found  desirable.  This  is  best 
done  by  a  strong  pair  of  scissors,  bent  at 
a  slight  angle  on  the  edge.  The  fingers  or 
the  hand  are  now  introduced  into  the  peri- 
toneal cavity,  and  the  existence  of  adhe- 
sions ascertained,  their  situation,  nature, 
and  extent.  They  may  be  such  as  to 
determine  the  propriety  of  not  completing 
the  operation ;  the  abdominal  section 
would  then  have  to  be  closed.  When,  as 
usiTal,  the  operation  is  proceeded  with,  the 
tumour,  if  cystic,  should  be  tapped,  in  order 
to  more  conveniently  eifect  its  removal, 
and  through  an  abdominal  aperture  of 
smaller  size  than  would  otherwise  be  requi- 
site. A  large  hollow  trocar  and  cannula  is 
thrust  into  the  most  prominent  part  of  the 
tumour,  and  the  fluid  drawn  off  through  the  cannula   (Fig.  1089). 

*  Ovarian  hollow  trocar,  with  claws  for  fixing  the  tumonr.      (Spencer  Wells.) 
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Especial  care  must  be  taken  to  prevent  any  of  the  ovarian  fliiid 
escaping  into  the  abdominal  cavity;  and  a  long  vulcanized  india- 
rubber  tube  fitted  to  the  cannula  will  be  the  best  safeguard.  A.  little 
alteration  of  the  patient's  position,  on  to  her  side,  and  some  com- 
pression of  the  abdomen,  may  prove  advantageous  in  emptying 
the  cyst. 

If  there  be  no  adhesions,  the  tumour  is  now  seized  with  a  strong 
vulsellum  and  easily  drawn  out,  as  a  bag,  thi-ough  the  abdominal 
aperture  ;  an  assistant  at  the  same  time  following  up  and  closing  the 
wound  around  the  pedicle,  so  as  to  prevent  any  escape  of  the  intes- 
tines, by  handling  the  wound  with  strips  of  flannel  wrung  out  of 
warm  water.  If  there  be  any  adhesions,  or  the  tumour  be  solid,  the 
fingers  or  hand  must  be  passed  into  the  abdominal  cavity  ;  the  same 
Brecaution  being  taken  by  the  assistant  during  this  manipulation. 
VVhen  the  adhesions  are  slight  and  situated  anteriorly,  they  are 
readily  sejjarated  by  passing  the  hand  round  the  front  part  of  the 
tumour.  When  they  are  firm,  deep-seated,  and  extensive,  the  opera- 
tion becomes  proportionately  difScult.  Fortunately  such  adhesions 
are  comparatively  seldom  found  posteriorly,  or  connecting  any  of  the 
abdominal  viscei-a,  except  the  uterus.  These  bands  should  be  torn 
through  veiy  cautiously,  not  to  injure  the  attached  organ;  their 
division  with  the  knife  being  unsafe,  on  account  of  the  liability  to 
hcemorrhage  from  the  vessels  which  commonly  exist  in  firm,  organized 
adhesions.  If  very  vascular,  they  should  be  secured  by  fine  catgut 
or  silk  sutures,  and  cut  off  on  the  cyst  side ;  or,  in  extreme  cases,  a 
small  screw-clamp  is  passed  under  them,  and  separation  is  then 
effected  by  the  actual  cautery.  Any  risk  of  laceration  of  the  attached 
organ,  as  intestine  or  liver,  must,  however,  be  especially  avoided  ;  and 
it  will  be  more  proper  to  cut  across  and  leave  the  closely  adherent 
portion  of  cyst- wall,  than  to  incur  the  danger  of  visceral  rupture. 

The  pedicle  protruding  through  the  abdominal  incision,  as  guarded 
by  the  assistant,  the  Surgeon  proceeds  to  secure  it.  This  may  be  effected 
either  by  means  of  a  clamp  or  by  ligature.  The  clamp  was  originally 
designed  by  Hutchinson.  The  modification  introduced  by  Spencer 
Wells  was  long  in  vogue.  It  fixed  the  stump  of  the  pedicle  outside 
the  abdominal  wound,  and  was  not  removed  until  the  sixth  or  seventh 
day.  Tyler  Smith  insisted  on  the  advantage  of  the  ligature,  and 
di'opping  the  stump  into  the  abdominal  cavity.  This  is  distinguished 
as  the  intra-perltoneal  method.  It  is  now  almost  universally  adopted. 
It  is  more  simple,  avoids  drag  upon  the  stump,  and,  by  permitting  the 
closure  of  the  abdominal  wound,  offers  less  risk  of  inflammation  and 
septicaemia.  The  whipcord  ligature  seems  to  answer  best,  and  it  should 
be  applied  by  transfixing  the  pedicle  with  a  naevus-needle  armed  with 
the  double  ligature,  and  tying  each  portion  securely.  Care  must  be 
taken  not  to  transfix  any  large  artery  or  vein,  the  latter  vessels  joarti- 
culai'ly  being  large-sized  and  thin-walled.  The  pedicle  is  now  to  be 
divided,  at  a  suflBcient  distance  from  the  ligature,  or  beyond  the  clamp 
externally,  to  i^revent  any  risk  of  its  slipping  through,  and  thence  of 
subsequent  haemorrhage.     The  ovarian  tumour  i.s  then  detached. 

Before  closing  the  wound,  examination  should  be  made  to  see  if 
there  are  any  bleeding  points  on  the  peritoneal  surface  of  the  abdo- 
minal walls  or  viscera.  The  other  ovary  should  be  inspected  ;  and  if 
it   present  any   appearance  of    disease,   it   should  also    be   removed. 
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securing  the  pedicle  bj  ligature  ;  and,  lastly,  small  sponges  mounted 
on  sticks  or  vulsella  should  be  clipped  down  into  the  pelvic  cavity  to 
swab  up  blood  or  any  fluid  which  may  have  escaped  into  it. 

Drainage. — If  irritating  fluid  has  escaped  into  the  peritoneal 
cavity,  or  suppuration  exist,  drainage  may  be  useful.  The 
best  way  is  to  insert  one  of  Keith's  glass  tubes  (Fig.  1090)  ; 
one  end  is  passed  into  the  bottom  of  Douglas's  pouch, 
whilst  about  two  inches  is  left  projecting  from  the  wound. 
It  is  secured  there  between  the  lower  sutures.  Over  the  open 
end  of  the  tube  a  sponge  is  laid,  surrounded  by  a  bit  of 
sheet  india-rubber,  to  catch  any  fluid  oozing  up  ;  and,  daily, 
any  collection  in  the  pelvis  may  be  pumped  up  by  a  syringe. 
But,  in  truth,  drainage  is  I'arely  necessary. 

Closure  of  the  loound  concludes  the  operation.  If  the 
pedicle  is  ligatured,  it  is  dropped  back  into  the  abdomen  ;  if 
clamped,  the  clamp  of  course  protrudes  externally.  Closure 
may  be  accomplished  either  with  hare-lip  pins  and  twisted 
suture,  by  interrupted  silk  sutures,  or  by  wire  sutures  ;  and 
these  are  passed  through  the  entire  abdominal  wall,  in- 
cluding the  peritoneum.  They  should  be  placed  an  inch 
from  the  edge  of  the  incision,  on  either  side,  so  as  to  have 
a  firm  grasp  ;  and  not  more  than  three-quarters  of  an  inch 
apart.  The  antiseptic  di'essing  is  then  applied,  supported 
by  broad  straps  of  plaster,  and  over  all  a  four-tailed  flannel 
binder.  A  warmed  bed  should  be  ^t  hand  for  the  reception 
of  the  patient,  and  any  slight  stimulant  administered  which 
occasion  may  require. 

After-treatment  is  very  important,  and  it  comprises 
chiefly  the  following  general  directions.  They  have  refer- 
ence specially  to  the  sources  of  danger  after  ovariotomy : 
shock,  peritonitis,  exhaustion,  secondary  htemorrhage.  To  avoid  any 
tendency  to  vomiting  after  the  operation,  nothing  should  be  taken  by 
the  mouth  during  the  first  twelve  hours,  but  a  little  ice,  and  no  opium 
or  other  medicine.  Milk  or  beef-tea  should  form  the  nourishment  for 
several  days ;  with  wine  or  brandy  as  stimulants,  and  opiiim,  accord- 
ing to  the  constitutional  state  of  the  patient.  The  nourishment  may 
be  administered  by  enemata,  if  the  stomach  continue  irritable.  It  is 
not  necessaiy  to  restrain  the  action  of  the  bowels.  The  urine  should 
be  drawn  ofi:  by  a  catheter  two  or  three  times  a  day.  Peritonitis  must 
be  treated  on  ordinary  principles,  as  in  connection  with  strangulated 
hernia.  The  management  of  the  wound  is  simple.  The  sutures 
should  be  left  to  the  sixth  or  seventh  day ;  and  when  they  are 
removed,  great  care  should  be  taken  to  support  the  abdomen  and 
wound,  by  long  and  broad  strips  of  plaster,  and  firm  application  of 
the  flannel  bandage. 

The  results  of  ovariotomy  have  been  increasingly  successful.  Three 
recoveries,  at  least,  to  one  death  is  a  proportion  which  may  fairly  be 
expected  in  practised  hands.  Keith  and  other  operators  have  had 
series  of  more  than  fifty  successful  cases. 


1131  SPECIAL   PATHOLOGY    AND   SURGERY. 


AiiDOMiN^AL  Exploratory  Surgery.     Removal  of  the  Fallopian- 
Tubes — Lawson  Tait's  Operations. 

The  enormous  advances  made  in  the  successful  treatment  of 
ovarian  tumours  naturally  led  to  a  possibility  of  dealing  with  other 
diseases  within  the  cavity  of  the  abdomen  by  surgical  efforts.  A 
large  number  of  cases  were  found  with  severe  pelvic  symptoms  due 
to  obscure  conditions,  for  which  all  kinds  of  ordinary  remedial  efforts, 
either  locally  or  generally,  failed  to  give  relief.  In  some  of  these 
the  sjnnptoms  Avere  so  severe  as  to  endanger  life,  whilst  in  others,  the 
less-pronounced  cases,  mere  suffering  and  not  danger  to  life  was  the 
call  for  interference.  In  the  first  of  these  classes  exploratory  incisions 
were  made,  and  the  abdomen  opened  in  order  to  search  for  indications 
for  relief.  The  success  here  was  so  great  that  it  was  extended  to  the 
second  and  less  imperative  class.  The  diseases  which  have  been  thus 
dealt  with  include  chronic  abscess  of  the  ovary  in  a  few  cases,  and 
in  a  very  lai-ge  number  chronic  inflammatory  disease  of  both  ovaries 
and  Fallopian  tubes,  particularly  the  latter  organs.  It  has  been  found 
in  this  class,  in  a  large  number  of  instances,  to  begin  by  the  extension 
of  gonorrhoeal  infection  through  the  uterus  and  tubes  into  the  cavity 
of  the  peritoneum,  the  tubes  becoming  occluded  by  the  glueing  of  the 
infundibular  extremity  on  to  the  ovary  and  other  organs,  and  the 
occlusion  of  the  uterine  end  by  the  destruction  of  the  epithelial 
lining.  In  these  cases  the  contents  of  the  tube  are  found  to  be  either 
purulent,  serous,  or  bloody,  and  the  names  given  to  them  by  Mr. 
Lawson  Tait  are  pyo-,  hydro-,  and  hjBmato-salpinx.  The  diagnosis 
of  these  cases  is  admittedly  difficult,  but  it  may  be  led  up  to  by  the 
history  of  an  actual  attack  following  a  suspiciou  of  gonorrhoea,  or  in 
perimetritis  after  a  miscarriage  or  labour.  Some  of  the  cases  yield 
no  kind  of  history  giving  a  clue  to  the  disease.  The  symptoms  con- 
sist of  constant  pain,  aggravated  by  walking  or  the  erect  posture,  too 
frequent  and  too  profuse  menstruation ;  the  pain  being  aggravated  at 
that  time,  more  particularly  during  the  first  twenty-four  or  forty-eight 
hours  preceding  the  appearance  of  the  flow.  Pain  is  also  greatly 
increased  by  marital  functions  ;  thei'e  is  also  a  constant  indication  of 
chronic  endometritis.  The  operations  for  the  removal  of  the  tubes 
are  always  difficult,  sometimes  extremely  so,  but  the  relief  given  is 
immediate  and  complete. 

Another  disease  of  the  tubes,  that  is,  tubal  pregnancy,  which,  when 
left  aloiie  at  the  time  of  rupture,  has  a  terribly  heavy  mortalitj',  pro- 
bably very  fcAV  of  the  cases  recovering,  has  also  been  dealt  with  by 
similarly  bold  proceedings  ;  so  successfully,  that  out  of  twenty-three 
cases  in  Mr.  Lawson  Tait's  experience,  only  one,  the  first  operation 
of  its  kind,  proved  fatal.  All  the  others  have  recovered,  and  made 
excellent  cures.  The  mortality  in  these  operations  for  removal  of 
diseased  tubes  does  not  exceed  three  or  four  per  cent. 

The  removal  of  the  appendages  for  the  arrest  of  the  hfemorrhage 
and  growth  of  uterine  myoma  is  also  another  advance  which  is  to  be 
attributed  to  the  greatly  diminished  mortality  following  the  removal 
of  ovarian  tumours. 

A  detailed  description  of  these  operations  is  extremely  difficult; 
they  vary  so  much  in  particulars  of   the   most  important  kind.     As 


REMOVAL    OF    THE    FALLOPIAN    TUBES.  1135 

a  rule,  a  very  small  incision  is  required  through  the  abdominal  -wall, 
and  then  almost  at  once  it  is  found  that  the  omentum  is  adherent 
over  the  roof  of  the  pelvis,  and  an  aperture  has  to  be  made  through 
it  to  reach  the  source  of  the  trouble.  The  next  step  is  to  identify  the 
fundus  of  the  uterus,  and  then  trace  thex-eon,  over  each  side,  first  one 
tube  and  ovary,  and  then  the  other.  Much  practice  is  required  to 
secure  this  identification;  and  as  the  adhesions  are,  in  the  majority  of 
instances,  intimate  to  all  kinds  of  viscera,  a  great  deal  of  care,  caution, 
and  practice  is  required  to  secure  complete  removal.  But  in  pi-acticed 
hands,  now,  no  operations  are  ever  allowed  to  remain  unfinished,  as  the 
appendages,  no  matter  how  adhesive,  are  always  removed,  the  ad- 
hesions being  overcome  entirely  by  careful  picking  with  the  tips  of 
the  fingers.  The  haemorrhage  during  the  process  is  sometimes  very 
alarming,  but  it  is  always  capable  of  being  arrested  by  sponge  pres- 
sure and  the  use  of  the  drainage-tube.  The  pedicles  of  the  appendages 
are  secured  best  by  the  Staffordshire  knot ;  and  if  the  inflammatory 
process  be  of  a  recent  kind,  considerable  care  is  required  in  tightening- 
the  ligature,  that  it  does  not  cut  through  the  whole  of  the  tissues, 
which  may  be  really  as  brittle  as  cheese.  If  tiie  tube  be  purulent, 
and  the  contents  escape  into  the  cavity  of  the  abdomen,  very  careful 
washing  out  with  plain  tepid  water  at  blood  heat  should  be  had 
recourse  to.  If  there  is  any  danger  of  haemorrhage  occurring  from 
these  adhesions,  a  glass  drainage-tube  should  always  be  inserted,  and 
emptied  every  two  or  three  hours  by  means  of  a  s  acker. 
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t  BDOMEN,  abscess  of  parietes,  678, 
A  686 

intra-abdominal,  678,  686 
contusion  of  parietes,  558,  559 
diseases  of,  674.     See  Diseases  of 
Abdomen 
rupture  of  viscera,  560 
treatment  of,  564 
injui'ies  of,  558 

consequences,  563 
prognosis,  563 
symptoms  of,  559 
treatment  of,  564 
tapping  the,  691 
tumours  of,  parietal,  675,  684 
intra-abdominal,  677,  686 
wounds  of,  558 

gunstot,  558,  560 
of  parietes,  558 
penetrating,  562 
of  viscera,  560 

protrusion    of,    and    with 
wound,  562 
treatment  of,  564 
traumatic  peritonitis,  567 
Abdominal  abscesses,  678,  686 
operations,  684 
section,  668 
tumours,  675,  684 

false  or  phantom,  701 
Abercrombie  on  spinal  myelitis,  476 
Abscess,  alveolar,  385,  409 
of  antrum,  386,  408 
areola  of  nipple,  525 
breast,  519,  522 
gall  bladder,  679 
in  frontal  sinuses,  344 
groin,  488 

diagnosis  fromother  inguinal 
swellings  or  tumours,  488, 
615 
of  gums,  385,  409 
hepatic,  679,  687 
ilio.pelvic,  680,  691 
ischio-rectal,  703 
laryngeal,  445 

parietal,  of  abdomen,  678,  636 
peri-intestinal,  680,  690 
perineal,  1042 
peri-prostatic,  970 
TOL.  11. 


Abscess  (continued) — 
peritoneal,  678,  687 
post-pharyngeal,  440 
prostatic,  970 
psoas,  487,  682 

diagnosis  from  other  inguinal 
swellings  and  tumours,  488 
in  spinal  caries,  486,  488 
intra-mammary,  520 
sub-mammary,  520 
super-mammary,  520 
of  testis,  1089 
tongue,  357 
tonsil,  436 
urethral,  1042 
urinary,  1042 
of  velum  palati,  439 
Acetabulum,  disease  of,  44 
Acrel  on  hernige,  604 
Acritochromacy,  295 
Adams,  John,  femoral  hernia,  variety  of, 
635 
statistics  of  fracture  of  skull,  201, 
205 
Adams,  W.,  section  of  neck  of  femur, 

55 
Adenocele,  530 
Adhesions  in  hernial  sac,  574 
Aerial  fistula,  424 
Agalactia,  554 

Air-passages,  foreign  bodies  in,  425 
diagnosis  of,  426 
results  of,  427 
symptoms  of,  425 
treatment  of,  426 
operations  on,  427 
wounds  of,  422 

consequences  of,  42.3 
prognosis  of,  423 
situations  of,  422 
treatment  of,  423 
Ala  nasi,  restoration  of,  343 
Albugo,  260 
Albuminuria,  800,  816 

after  excision  of  joint,  27 
in  relation  to  lithotomy,  893 
lithotrity,  923 
Albuminuric  retinitis,  286 
Alison,  Dr.,  on  blood-calculus,  825 
AUarton's  operation  of  lithotomy,  930 
4   D 
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Allingham,  W.,  observations  on  diseases 
of   rectum,  705,  707,  711,  714,  725, 
729,  733,  739,  755 
Alveolar  abscess,  385,  409 
Amaurosis,  287 
Amblyopia,  280 
Ammon's   operation   for    restoration    of 

upper  lip,  352 
Amputations,  102 

assistants  in,  104 

conditions   aftecting   mortality   of, 
115 
of  injory  and  disease  for,  102 
double,  114 
by  double  flaps,  104 
dressing  of  stump,  108 
re-dressing  of,  109 
healthy  stump,  changes  in,  113 

good,  107 
instruments  for,  102 
morbid  conditions  of  stump,  110 
haemorrhage,  primary,  103 
pulse-tracings  in,  111 
secondary,  after,  110 
ligatures  in,  108 

by  long  anterior  flap,  Spence's,  106 
methods  of  performing,  104 
mortality  after,  115 

from  seat  of  operation,  117 
state  of  soft  textures,  118 
structure  of  bone  exposed, 
118 
operation  of,  by  flaps,  104 
circular,  104 
Syme's  metbod,  105 
relative  merits  of,  105 
primary  and  secondary  compared, 

116 
by  rectangular  flaps,  106 
results  of,  115 
in  injury  and  disease,  116 
sawing  Ijone  in,  105 
secondary,  116 
simultaneous,  114 
statistics  of,  116 
stumps  after,  107.     See  Stumps 
sutures  in,  108 
Amputations,  particular,  118 
at  ankle,  Pirogoff's,  132 
Spence's,  133 
Syme's,  131 
Pirrie's  method,  132 
artificial  foot,  forms  of,  135 
results,    135.      See    Excisional 
Surgery 
of  arm,  123 

artificial  arm,  forms  of,  124 
results  of,  123 
breast,  552 
at  elbow-joint,  123 
of  fingers,  118 
foot,  126 

excision  of  ankle-joint  com- 
pared, 62 


Amputations  (continued)  — 
of  forearm,  122 

artificial   forearm,    forms  of, 

122 
results  of,  123 
great  toe,  126 
hand,  118 
at  hip-joint,  142 

I'or  hip-disease,  52 
Jordan's  method,  144 
results  of,  145 
at  knee-joint,  137 

ai'titicial  leg  for,  138 
Garden's  method,  106,  138 
Gritti's  method,  138 
results  of,  138 
through  condyles,  138 
of  leg,  135 

artificial  leg,  forms  of,  137 
rectangular   flaps,  long  and 
short,    Teale's     operation, 
136 
results  of,  137 
little  toe,  127 
lower  limb,  126 
results  of,  117 
at  metacarpo-phalangeal  joints,  119 
of  metatarsal  bones,  127 
at  metatarso-phalangeal  joints,  126 
of  penis,  1056 
sub-astragaloid,  133 

Hancock's  method,  134 
at  shoulder-joint,  124 

Spence's  method,  125 
results  of,  126 
through  mid-tarsus, Chopart'sopera- 
tion,  128 
Tripier's  method,  130 
of  thigh,  139 

by  antero-posterior  flaps,  139 
Liston's  method,  140 
Spence's  method,  140 
by    lateral     flaps,     Vermale's 

method,  140 
artificial  limb,  forms  of,  141 
results  of,  142 
through  trochanters,  144 
thumb,  Liston's  method,  120 
toes,  at  metatarso-phalangeal  ar- 
ticulations, 127 
at  tarso-metatarsal  articula- 
tions, Hey'sand  Lisfranc's 
operations,  128 
upper  limb,  118 
results  of,  117 
at  wrist,  121 

artificial     hand,    forms    of, 
122 
Amussat  on  congenital  malformations  of 
rectum,  751 
operation  of  colotomy,  671 
in  children,  749 
Anal  tumours,  746 
contraction,  746 
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Analysis  of  cases  of  joint-excision.     See 

Excisional  Surgery 
Anatomy  and  physiology  of  vertebral 

column,  466 
Anatomy  of  bladder,  prostate  gland,  and 
urethra,  836 
of  hernia.     See  Special  Herniae 
Anchyloblepharon,  24'8 
Anchylosis    of    particular    joints.     See 

Excisional  Surgery 
Angular  curvature  of  spine,  482.     See 

Spine 
Ankle,  amputation  at,  131 

excision  of,  59,  90 
Anterior  chamber  of  eye,  264 
Antrum,  abscess  of,  386,  408 

dentigerous  cysts  in,  376,  387,  409 
dropsy  of,  409 
tumours  of,  412 
Anuria,  1040.     See  Suppression  of  Urine 

in  intestinal  obstrnction,  663 
Anus,  abscess  near,  703 

artificial,  formation  of,  597,  601,  672 
in  children,  749 
in  hernia,  601 
cancer  of,  746 
closure  of,  748 
condyloma  of,  746 
congenital  malformations  of,  748 
contraction  of,  746 
diseases  of,  702 
fissure  of,  712 

fistula  of,  704.     See  Fistula  in  Ano 
imperforate,  749 

with  communications  of  rectum 
— vesical,  vaginal,  perineal, 
750 
operations  on,  749 
prolapse  of,  729 
pruritus,  754 
spasmodic  contraction  of  sphincter 

of,  753 
tumours  of,  746 
ulcer  or  fissure  of,  712,  717 
Apncea.     See  Asphyxia 
Aran's  experiments  on  fracture  of  skull 

by  contre-coup,  205 
Arcus  senilis,  262 
Areola  of  nipple,  abscess  of,  525 
Arlt,  operation  for  entropion,  246 
Arm,  amputations  of,  123 
anchylosis  of,  74 

excision  of  joints  of.    See  Excisional 
Surgery 
A  maud  on  obturator  hernia,  649 
Arteries,  wounds  of,   in  hernia  opera- 
tions, 598 
in  lithotomy,  879,  886 
Artery,    carotid,   in  wounds    of  throat, 
423 
epigastric,relationtofemoralhernia, 
632,  633,  641 
to  inguinal  hernia,  607,  609 
of  face,  wounds  of,  346,  352 


Artery  (continued)  — 

femoral,  relation  to  femoral  hernia, 

634 
intercostal,  wounds  of,  511 
internal  mammary,  wounds  of,  507 
obturator,re]ation  to  femoral  hernia, 

632,  641 
perineal,woundsof,inlithotomy,878 
pubic,  relation  to  femoral  hernia, 

633,  641 

thyroid,  ligature  of,  459 
Arthritis  of  jaw,  420 
Ascites,  682,  691 
Aspermatism,  1102 
Aspiration  in  treatment  of  hernia,  589 

of  retention  of  urine,  1034 
Asphyxia,  428 

artificial  respiration  in,  430 

methods  of,  430 
causes  of,  429 

from  chloroform,  430 
post-mortem  appearances  of,  429 
symptoms  of,  428 
treatment  of,  430 

after-treatment,  433 
in  wounds  of  throat,  423 
Asthenopia,  280 
Astigmatism,  294 

test-types  for,  294 
Astragalus,  excision  of,  63 
Atlas,  disease  of,  492 
Atlee  on  enucleation  of  uterine  fibrous 

tumour,  1121 
Atony  of  bladder,  965 

of  rectum,  752 
Atresia  ani,  746 
iridis,  266 
vaginse,  1116 
Atrophy  of  breast,  529 
of  prostate,  984 
of  testicle,  1097 
Aural  surgery,  299 

Author's  operation  for  nasal  polypus,334 
for  excision  of  tongue,  365 
infra-trochanteric     osteotomy      of 

femur,  57 
nasal  polypus  forceps,  334 
splint  for  excision  of  knee,  16 
statistics     of     joint-excisions,     for 
disease,  22,  51,  62,  71,  76,  86 
for  injury,  89,  91,  93,  96,  97 
typical  cases  of  joint-excision,  26, 
53,  73 
Axillary  glands,  cancer  of,  539,  556 
scrofulous  disease  of,  523 
tumours  of,  556 
Axis,  disease  of,  492 
Ayres,  Daniel,  operation  for  extroverted 
bladder,  957 


BALANITIS,  993, 1049 
Bandages,  starched,  after  excision 
of  joints,  8 
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Baker,  W.  Morrant,  statistics  of  cancer 
of  breast,  549,  550 
of  cancer  of  tongue,  362 

operation  for  removal  of,  364 
Banks,  Mitchell,  radical  cure  of  hernia, 

628,  641 
Barker,  A.  E.,  statistics  of  nephrectorav, 

774 
Barlow  on  annria  in  intestinal  obstruc- 
tion, 663 
Barnes,  R.,  on  atresia  vaginae,  1115 

diseases    of     the    female    genital 

organs,  1110 
on    enucleation  of   uterine  fibrous 

tumours,  1120 
on  uterine  polypi,  1123 
Barwell,K.,onlateral  curvature  of  spine, 
495 
on  umbilical  hernia,  647 
Basham,  W.  R.,  on  urine,  808 
Bastian,  H.  C,  on  concussion  of  spinal 

cord,  from  railway  collision,  477 
Bauden's  statistics  of  shoulder-joint  ex- 
cision, 92 
Bauer   on    treatment  of  lateral  curva- 
ture of  spine,  499 
Baumes  on  gonorrhoea,  992 
Beale,  L.,   observations  on  urine,  783, 
786 
on  oxalate  of  Ume  calculi,  826 
Bed-sores,  474 
Begin  on  hsemorrhage  as  cause  of  death 

after  lithotomy,  894 
Bell,  John,  on  blood-letting  in  wounds 
of  lung,  509 
on  wounds  of  abdomen,  563 
on  lithotomy,  876 
Beneke  on  oxalic-acid  diathesis,  792 
Berard,  Auguste,  on  cerebro-spinal  fluid 

discharge  from  ear,  204 
Bernard, Claude, on  chemical  composition 
of  cerebro-spinal  fluid,  204 
on  glucose  in  liver,  815 
Bernutz  on  peritonitis  from  incision  of 

imperforate  hymen,  1117 
Berzelius  on  silicious  calculus,  829 
Bigelow,    H.    J.,     operation     of    rapid 

lithotrity,  915 
Bigg's  apparatus  for  curvature  of  spine, 
498 
triple-lever  truss,  618 
Bilateral  lithotomy,  902 
Bile  in  urine,  807",  817 
Bilroth  on  excision  of  larynx,  461 

vesical  tumours,  removal  of,  945 
Bird,   Golding,   observations    on    nrine, 
783,  792,  809 
on  oxalate  of  lime  calculi,  826 
Birkett,  John,  on  diagnosis  of  diseases 
of  breast,  518 
on  diseases  of  breast,  530,  535,  543, 

545,  549 
on  hernias,  577,  582,  589,  593,  601. 
611,  613,  614,  622,  650 


Bladder,  anatomy  of,  836 
atony  of,  965 

after  lithotrity,  914 
incontinence    of    urine    from, 

967 
retention  of  urine  from,  966 
from    enlarged    prostate, 
965,  966 
calculus  in,  859.     See  Calculus 
cancer  of,  940 
catarrh  of,  935 

conditions  of,  iinfit  for  lithotrity,  923 
cystitis.    See  Inflammation  of  Blad- 
der 
difliculty  of  entering  in  lateral  litho- 
tomy, 881 
in  children,  880 
dilatation  of  neck  of,  in  lithotomy, 
874 
in  median  operation,  900 
diseases  of,  933 
displacements  of,  952 
encysted  calculus  in,  865 
exploration  of,  digital,  942 
after  lithotomy,  875 
lithotrity,  911 
extroversion  of,  956 
fistulous  openings  into,  743,  748,  750 
foreign  bodies  in,  951 
functional  morbid  conditions  of,  960 
atony  of,  965 
engorgement  of,  966 
frequent  micturition,  961 
impotency,"  stuttering,"  of ,  965 
incontinence  of  urine,  967 
iiTitability  of,  960 
neuralgia,  963 
paralysis  of,  964 
retention   of   urine.     See   Re- 
tention 
spasm  of,  963 
hgemorrhage  from,  946.     See   Hae- 

matnria 
hernia  of,  651,  954 
inflammation  of,  933 
acute,  933 

after  lithotomy,  894 
lithotrity,  913 
chronic,  935 

unfavourable  for  lithotrif  v, 
923 
injuries  of,  949 
irritable,  960 

causes  of,  961 

lithotrity  complicated  by,  912, 

923 
treatment  of,  963 
laceration  of,  950 
malformations  of,  955 
position  of,  in  children,  845,  879 
prolapsus  of,  952 
puncture  above  pubes,  1033 
through  rectum,  1032 

symphysis  pubis,  1035 
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Bladder  (continued)  — 

rectum   commrmicating  with,  743, 

750 
rupture  of,  950 
sacculated,  843,  866,  867 
sounding  the,  862 
stone  in,  859.     Bee  Calculus 
tubercle  of,  945 
tumours  of,  938 
cancer,  940 
cysts,  942 
diagnosis  of,  941 
digital  exploration  of,  942 
fibrous,  938 

operations  for  removal  of,  944 
villous  or  vascular,  939 
worms  in,  952 
wound  of,  gunshot,  949 
in  lithotomy,  888 
Blandin,   treatment   of   inter-maxillary 

bone  in  hare-lip,  349 
Blennorrhagia,  989 
Blind  fistula  in  ano,  705 

piles,  718 
Blood,  sources  of,  in  hsematuria,  946 

vomiting  of,  in  fracture   of   sknll, 
203 
Blood-calculus,  825 

Blundell  on  peritonitis  from  incision  of 
imperforate  hymen,  116 
excision  of  uterus,  1124 
Bone,  trephining  of,  223,  234,  238 
Bonnefont,    catheterism    of   Eustachian 

tube,  319 
Bouchardat  on  urine,  794 
Bougies,  oesophageal,  443 
rectal,  738 
urethral,  1005,  1012 
Bouisson,  statistics  of  malformations  of 

rectum,  749 
Bowman,  Sir  W.,  on   diseases  of   eye, 

244,  252,  262 
Boyer,  observations  on  hernise,  574 
on  diseases  of  rectum,  714 
on  lithotomy,  894 
Brain,  abscess  in,  219,  222 

compression  of,  213.     See  Compres- 
sion 
concussion  of,  208.     See  Concussion 
contusion  of,  211 
extravasation  on,  195,  196,  206,  214. 

See  Extravasation 
fungous  tumours  of,  228 
hernia  of,  207 

congenital,  229 
inflammation  of,  traumatic,  218 

chronic,  221 
injuries  of,  208  * 

membranes  of,  206 
nerves,  cranial,  218 
tumours  of,  228 

diagnosis  of,  232 
symptoms  of,  233 
treatment  of,  operative,  234 


Brain,  wounds  of,  215 
gunshot,  216 
Brain-surgery,  230 

cerebral  localization  of  function  in 

relation  to,  231 
trephining  in,  234 

for  cerebral  injuries,  234 
cerebral  tumours,  234 
indications  of  locality  for  opera- 
tion, 234 
by     localization     of     cerebral 

lesions,  236 
by  topographic  relation  of  brain 

to  cranium,  234 
in  epilepsy,  237 

conditions  for  trephining, 

238 
indications  for,  238 
results  of,  239 
Brander,  J.  M.,  on  puncture  of  bladder 

through  symphysis  pubis,  1035 
Braun,    statistics    of   removal    of   both 

jaws,  417 
Breast,  abscess  of,  519 
chronic,  522 
of  nipple,  525 
absence  of,  555 

of  nipple,  555 
adenoid    or    glandular    tumour   of, 
530 
varieties  of,  530 
amputation  of,  552 

mortality  after,  550 
anatomical  relations  of,  516 
anomalies  of  development  of,  555 
atrophy  of,  529 
cancer  of,  536 
age  in,  545 

axillary  glands  affected  in,  539 
cachexia  from,  539 
causes  of,  545 

eczenaa  of  nipple,  546 
conditions  for  operation,  549 

unfavourable  for,  549 
cure  of,  552 
cysts  in,  537 
development  of,  537 
diagnosis  of,  543 

adenoid  tumour,  544 
from  mastitis,  544 
sarcomatous  tumours,  545 
duration  of,  547 
operation  for,  552 
origin  of,  537,  546 
pain  in,  537 

irritable  mamma,  528 
chronic  induration  of,  527 
prognosis  of,  547 
recurrent,  550 
retraction  of  nipple  in,  538 
scirrhus,  536 
secondary,  539 
skin,  commencing  in,  539 
involved  in,  538 
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13rea_st,  cancer  of  {continued) — • 

structural  conditions  of  colloid, 
543 
encephaloifl,  543 
scirrhus,  510 

treatment  of,  547 

ulcer  of,  538 
cartilaginous  tumour  of,  534 
colloid  cancer  of,  543 
c^sts  in,  534 

milk,  535 

mucous,  535 

sanguineous,  535 

sebaceous,  535 

sero-cysts,  534 
cystic  tumours  of,  534 
diseases  of,  516 

general  j^atliology  and  diagno- 
sis of,  517 

genesis  of,  517 

in  male,  555 

method  of  examining  bi'east  in, 
519 
duct-cysts  in,  535 
enceplialoid  cancer  of,  541 
fatty  tumour  of,  534 
fibrous  tumour  of,  533 
functional  disorders  of,  554 

abnormal    secretion    of    milk, 
554 

congestion  with  milk,  554 

deficient  secretion,  554 

excessive  secretion,  554 
galactocele,  535 
hydatids  of,  535 
hypertrophy  of,  528 

partial,  530 

of  fat  around,  529 
induration,  chronic,  of,  526 
inflammation  of,  mastitis,  519 

chronic,  522 

of  nipple  and  areola,  524 

syphilitic,  523 

treatment  of,  521 
inflammatory  diseases  of  mammary 
region,  525 

erysipelatous,  526 

lymphatitis,  526 

phlebitis,  526 

subcutaneous,  525 
irritable,  528 
neuralgia  of,  with  irritable  mamma, 

528 
neuroma  of,  533 
osteoid  tumour  of,  534 
physiolo.gical  relations  of,  516 
recurrent  fibroid  tumour  of,  533 
sarcomatous  tumours  of,  532 
scirrhus  of,  536 

cutaneous,  539 
scrofulous  enlargement  of,  523 
sero-cystic  tumour  of,  530 
supernumerary,  555 

nipples,  556 


Breast,  tumours  of,  530 

in  mammary  region,  552 
Bright,  Kichard,  on  albuminuria,  817 
Brinton  (Philadelphia),  statistics  of  am- 
putation at  knee-joint,  139 
Bristowe,  J.  S.,  on  prevention  of  phos- 
phorus-necrosis of  jaws,  408 
Broca,   observations    ou   localization    of 
brain  injuries,  230 
on  the  Eolandic  line,  235 
odontomes,  378 
Brodie,  Sir  B.,  bed-sores,  475 
on  calculus  in  female,  930 
diseases  of  bladder,  935 

breast,  530,  534,  547,  549 

prostate,  980,  982 

rectum,  704,  705,  706,  707, 

714.  723,  733,  746,  753 
testis,  1071,  1093,  1096 
cases  of  lithotritv,  922 
fractures  of  skull,  199,  215 
on  litbotomv,  876,  882,  884,  887, 889 
lithotrity",    907,    908,   911,    912, 
913,  914 
solvent  treatment  of  urinary  calculi, 

835 
stone  in  bladder,  865,  867 
Bronchi,  foreign  bodies,  425 
Bronchocele,  457 
causes  of,  458 
cystic,  457 
diagnosis  of,  458 
exophthalmic,  457 
pulsating,  457 

diagnosis  of,  458 
simple,  457 
symjDtoms  of,  457 
terminations  of,  459 
tracheotomy  iu,  460 
treatment  of,  459 
Briicke,  test  for  sugar  in  urine,  798 
Brugnatelli  on  carbonate  of  lime   cal- 

cuius,  826 
Bruns,    Paul,    statistics   of    thyrotomy, 

452 
Brunton,  Lauder,  on  inosite,  800 
Bryant,   T.,   statistics   of   amputations, 
23,  115,  123 
hemice,  576,  577,  587,  601,  639,  643 
results    of   urethral    dilatation    for 
calculus  in  female,  929 
Buchanan's  operation  for  restoration  of 
lower  lip,  351 
rectangular  staff  operation  of  litho- 
tomy, 902 
lithotomy  in  female,  931 
Buhring's  spinal  couch,  499 
Bulb  of  urethra,  artery  of,  wounded  in 
lithotomy,  879,  886 
wound  of,  in  lateral  operation,  879, 
888 
Bumstead  on  diseases  of  urethra,  989 
on  balanitis,  1050 
gonorrhoea,  991 
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Burnham  (of  Lowell),  operations  oi  hy- 
sterectomy, 1125 

Bashe  (N.Y.)  on  diseases  of  rectum, 
705,  719,  734,  738,  739 

Butclier,  R.  G.,  statistics  of  knee-joint 
excision,  21,  26 

Butler,  H.  F.,  on  eczema  of  nipple,  in 
cancer  of  breast,  547 


CACHEXIA,  gonorrhceal,  991 
Calculus  in  bladder,  859 

age,  predisposition  of,  830 
alternating,  821 
blood,  825 

carbonate  of  lime,  826 
causes  of,  829 

characters  of,   in   selection   of 
operation,  924 
chemical,  822 
physical,  820 
climate,  predisposition  of,  829 
colour  of,  820 
compound,  821 
conditions  of  urinary  organs  in 

causing,  831 
consequences  of,  in  bladder,  867 
consistence  of,  820 
crushing    of,    910,    919.      See 
Lithotrity 
in  lithotomy,  884,  927 
cystine,  825 
cystitis  from,  867,  915 
definition  of,  819 
diagnosis  of,  866 
encysted,  865 

difficulty   from,    in   litho- 
tomy, 882 
in  lithotrity,  912 
sounding  for,  866 
examination  of,  829 
extraction  of,  in  lithotomy,  874 
difficulties  in,  881 
in  lithotrity,  910 
faceted,  820 
fibrinous,  825 
fracture  of,  875 

difficulties     in    lithotomy 
from,  885 
frequency  of,  829 
habits  of  life,  in  causing,  830 
hardness  of,  821 
hereditary  predisposition  to, 830 
impaction  of  fragments  of,  in 
urethra,   912.     See  Urethra, 
Calculus  in 
in  children,  lithotomy  for,  879 

lithotrity  for,  921 
in  female,   average  frequency 
of,  928 
removal  of,  929 
symptoms  of,  867,  928 
large,  820 

extraction  of,  884,  919 


Calculus  in  bladder  (continued)  — 

locality,  predisposition  of,  829 
metamorphoses  of,  821 
nucleus  of,  821 
number  of,  822 
odour  of,  820 
operations  for,  868 
origin  of,  819 
oxalate  of  lime,  826 

unfavourable  for  lithotritv, 
924 
phosphatic,  827 

in   relation    to   lithotrity, 

824 
mixed  phosphates,  827 
phosphate  of  ammonia  and 
magnesia,  827 
lime,  827 
position  of,  883 

difficulties  from,  883 
production  of,  819 
prostatic.       See    Diseases    of 

Prostate 
recurrence  of,  after  lithotomy, 
895 
lithotrity,  927 
renal,  858 
seat  of,  819 
seizure  of,  in  lithotomy,  874 

in  lithotrity,  908 
several,  sounding  for,  864 
sex,  predisposition  of,  830 
shape  and  size  of,  820 

difficulties  from,  884 
silicious,  829 
simple,  821 
sounding  for,  862 
structural  changes  in   urinary 

organs  from,  867 
structure  of,  821 
symptoms  of,  859 
developed,  860 
early,  859 
in  female,  867 
tests  for,  829 
treatment  of,  832 
preventive,  832 
curative — by  electrolysis, 
836 
by  solution,  834 
urate  of  ammonia,  824 
soda  or  lime,  824 
urethral.        See     Diseases     of 

Urethra 
uric  or  lithic  acid,  824 
urine,  changes  from,  861 
uro-stealith,  825 
weight  of,  820 
xanthic  or  uric  oxide,  825 
in  nasal  fossee,  337 
Callisen  on  femoral  hernia,  variety  of, 
635 
operation  of  colotomy,  671 
on  lithotomy,  876 
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Campliu,  auto-observatious  on  diabetes, 

815 
Cancer  of  anus,  7i6 
in  axilla,  556 
of  bladder.  940 

breast,  536.     See  Breast 
of  cheek,  354 
chimney-sweeper's,  1064 
of  cranium,  227 
of  eyeball,  296 

intestine,  obstruction  from,  657 
jaw,  upper,  412 
lower,  414 
labia,  1114 
larvnx,  446 
lips,  350 
in  neck,  465 
of  nose,  326 

oesophagus,  442 
parotid  gland,  465 
penis,  1055,  1058 
pharynx,  441 
prostate,  984 
rectum,  740 
scrotum,  1064 
testis,  1094 
tongue,  360 
uterus,  1123 
vagina,  1114,  1117 
Cancerous  polypus,  333 
Cancrum  oris,  353 
Cappezzuoli,    test    for    sugar   in    urine, 

798 
Carbonate  of  lime  calculus,  826 
Garden's  amputation,  106, 138 
Carrick,  statistics  of  amputation,  23 
Carter,    H.    Tandyke,    observations   on 
elephantiasis  of  scrotum,  1064 
on   relative  frequency    of   urinary 
calculi,  829 
Carter,  statistics  of  cancer  of   i-ectum, 

741 
Cartilages  of  larynx,  caries  of,  445 
Castrat:iou,  1096 
Cat,  Le,  on  lithotomy,  876 
Cataract,  270 

in  adults,  271 
capsular,  271 
complications  of,  274 
conditions  unfavourable  for  extrac- 
tion, 275 
congenital,  272 

displacement  or  couching,  277 
extraction  of,  by  flap  operation,  273 
linear,  276 

modified,  272 
.  by  scoop,  276 
suction,  279 
fluid,  271 
in  infants,  280 
lenticular,  271 

capsulo-lenticular,  270 
operations  for,  272 
siarns  of,  271 


Cataract  (continued)  — 

solution  and  absorption,  278 
traumatic,  272 
Catheter  a  coude,  and  bicoude,  983 
double  current,  947 
female,  1037 
lancet-catheter,  1020 
prostatic,  978,  982 
Sims',  1047 
urethrotome,  1021 
in    retention    from   enlarged    pro- 

state,  982 
in  stricture,  organic,  1005,  1011 
spasmodic,  1027 
accidents  aud  difficulties  in  use 
of,  1014 
introduction  of,  1005 
Catheterism  in  prostatic  enlargement, 
982 
in  female,  1037 
forcible,  983 

in  strictni'e  of  urethra,  1005,  1012 
Catheter-scoop,  864 
Catheter-sound,  864 
Catheter-staff,  1024 
Caustics  in  cancer  of  breast,  550 
in  piles,  727 

stricture  of  urethra,  1019 
urethral  tumours,  1028 
uterine  cancer,  1124 
Cellulitis,  diffuse  pelvic,  after  lithotomy, 

889,  893 
Celsus,  lithotomy  on  the  "gripe,"  896, 

932 
Cephalhcematoma,  187 
Cerebral  irritation,  212 
localization,  231 
motor-centres,  231 
nerves,  injuries  of,  218 
pulse,  197 
Cervical  abscess,  489 

region  of  spinal  cord,  injuries    of, 
467 
effect  of  wound  of,  467 
vertebrae,  dislocation  of,  470 
fracture  of,  472 
Chapplain  on  lumbar  hernia,  649 
Chassaignac    on    ecraseur   for   internal 

hiemorrhoids,  729 
Chatin  on  chemical  composition  of  cere- 

bro-spinal  fluid,  204 
Cheek-compressor,  348 
Cheeks,  cancer  of,  354 
diseases  of,  353 
fissures  of,  353 

congenital,  353 
tumours  of,  354 
ulcers  of,  353 
wounds  of,  352 
Chelius,     operation     for      calculus     iu 
female,  930 
urethral  lithotomy  in  female,  931 
Chemosis,  254 
Cheselden  on  sounding  bladder,  &65 
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Cheselden  on  abortive  lithotomy,  865 
oa  lithotomy,  868,  876 
statistics  of,  892 
wound  of  rectum  in,  886 
Children,  incontinence  of  urine,  967 
lateral  lithotomy  in,  879 
diflBcnlties  in,  881 
mortality  after,  892 
lithotrity  in,  921 
spasmodic  affection    of    larvnx    in, 

446 
tracheotomy  in,  454 
umbilical  hernia  in,  644 
Chimney-sweeper's  cancer,  1064 
Chlorides  in  nrine,  795,  814 
Chloroform  in  hernia,  589 

in  lithotrity,  907 
Cholecystectomy,  690 
Cholecystotomy,  689 
Chopart's  amputation,  128 
Chordee,  990,  993,  997 
Choroid,  diseases  of,  280 
Chronic  abscess  of  breast,  522 
enlargement  of  prostate,  972 
laryngitis,  449 
mammary  tumour,  530 
Circumcision,  1052 
Cirsocele,  1079 
Civiale's  operation  of  lithotomv,  903 

of    lithotrity,   905,    907,    908, 
911,  923,  925 
lithotrite,  911 
recurrence  of  stone  after  lithotritv, 

927 
statistics    of    calculus    in    female, 

928 
on  lithotrity  in  children,  921 

in  female,  931 
on  urinary  fistute,  1043 
statistics  of  urinary  calculi,  830 

lithotrity,  922 
scoop-lithotrite,  911 
sonde-a-darde,      for      snpra-pubie 

lithotomy,  904 
tumours  of  bladder,  939,  945 
urethrotome,  1021 
Clark,   Le   Gros,  observations  on   tem- 
perature in  fracture  of  base  of  skull, 
204,  209 
Clarke,  Fairlie,  on  atrophy  of  tongue, 
356 
statistics  of  cancer  of  tongue,  362 
of  removal  of  tongue,  369 
Clarke,  Lockhart,on  concussion  of  spinal 

cord,  from  railway  collision,  477 
Clavicle,  excision  of,  100 
Clay,  operation  of  hysterectomy,  1125 
Cleft  palate,  400 

from  disease,  405 

age  for  operation  for,  401 

arrest  of  development  causing,  400 

artificial  palate  for,  399,  405 

inter-maxillary  bone  in,  400 

results  of  operation,  405 


Cleft  palate  (continued)  — 
staphyloraphy,.  402 

for  hard  palate,  404 
with  hare-lip,  400 
Cline  on  a  large  urinary  calculus,  820 

on  trephining  spine,  474 
Cloquet,  observations  on  hernise,  571, 

573,  575,  610,  635,  649,  650 
Closure  of  jaws,  420 
Cock,  E.,  on  punctuxe  of  bladder  per 

rectum,  1032 
Colectomy,  697,  700 
Colles  on  diseases  of  rectum,  739 
Colloid  cancer  of  bladder,  940 
of  breast,  543 
rectum,  740 
Collot   on  lithotomy  for   encysted  cal- 
culus, 882 
Colon,  hernia  of,  653 
Colotomy,  670 

results  of,  673 
Colom'-blindness,  295 
Columna  nasi,  restoration  of,  343 

in  Indian  operation,  341 
Coma  from  compression,  213 

diagnosis  from  apoplexy,  213 
from  drunkenness,  213 
from  opium-poisoning,  214 
in  depressed  fracture,  193 
treatment  of,  199,  214 
from  extravasation,  196,  213 

treatment  of,  214 
from  intra-cranial  suppuration,  197, 
213 
treatment  of,  215 
from  traumatic  encephalitis,  219 
treatment,  222 
Come  on  lithotomy,  876 
Compression  of  brain,  213 
causes  of,  214 
consequences  of,  214 
diagnosis  of,  213 
symptoms  of,  213 
treatment  of,  214 
from  depressed  fracture,  193 

treatment  of,  199,  223 
from   intra-cranial    extravasa- 
tion, 196, 213 
treatment  of,  214 
from  intra-cranial  suppuration, 
197,  213 
treatment  of,  215 
in  cancer  of  breast,  548 
in  chronic  mammary  tumour,  532 
of  spinal  cord,  481 
of  varicose  veins  in  varicocele,  1079 
Compressor  for  abdominal  aorta,  142 
Concussion  of  brain,  208 
causes  of,  210 
consequences  of,  210 
diagnosis  of,  from  compression, 

210 
pathology  of,  208 
prognosis  of.  211 
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Concussion  of  brain  (continued)  — 
symptoms  of,  209 
temperatiu-e  in,  209 
treatment  of,  211 
of  spinal  cord,  475 
treatment  of,  -4S1 
Condylomata,  716 

diagnosis  from  piles,  721 
Congenital  contraction  of  mouth,  353 
defects  of  tongue,  355 
deformity  of  lip.     See  Hare-lip 

of  palate.     See  Cleft  Palate 
fissures  of  cheeks,  353 
hernia  of  brain,  229 

inguinal,  610 
hydrocele,  1066,  1072 
malformations  of  anus  and  rectum, 
748 
of  bladder,  955.       See  Extro- 
version of  Bladder 
of  penis,  1058 
phimosis,  1051 
Conical  stumps,  112 
Conjunctiva,  diseases  of,  253 
Constipation    in   hernia,    incarcerated, 
583 
Btrangulated,  584 
in  intestinal  obstruction,  657,  658 
stricture  of  rectum,  736 
Contraction  of  cesoiDhagus,  441 

spasmodic,  of  sphincter  ani,  753 
of  urethra,  1026 
Coutre-coup,  fracture  by,  205 

pathology  of,  205 
Contusion  of  abdomen,  558 
of  brain,  211 

situation  of,  212 
symptoms  of,  212 
treatment  of,  212 
cranium,  188 
eye,  242 
scalp,  187 

cephalhEematoma,  187 
Cooper,  Sir  A.,  on  calculus  in  female, 
929 
on  diseases  of  breast,  521,  530,  534, 
549,  555 
of  the  rectum,  734,  735 
scrotum  and  testis,  1061, 
1091,  1093,  1094,  1105, 
1106 
excision  of  ankle-joint,  91 
fractures  of  skull,  199 
hernise,  594,  596,  605,  609,  631, 

635,  636,  639,  645,  648,  653 
hvdatid  testis,  1093 
Hthotomy,  876,  883,  928 
urinary  calculi,  820,  822 
Cooper,  B.,  on  hernia,  582 
Cooper,  S.,  on  abortive  lithotomy,  865 
Copeland  on    diseases  of   rectum,   712, 

714,  733,  738 
Copeman,  E.,  on  diaphragmatic  hernia, 
654 


Cornea,  diseases  of,  259 
conical,  262 
corneitis,  259 

chi-onic  interstitial,  250 
foreign  bodies  in,  244 
herpes  of,  2G1 
opacities  of,  260 
staphyloma  of,  262 
ulcers  of,  261 
Corpora  cavernosa,  diseases  of,  1057 
calcific  deposits  in,  1057 
inflammation  of,  1057 
tumours  of,  1058 
wounds  of,  1048 
Coste  on  vagino-vesical  lithotomy,  932 
Coulson,  W.,  on  abortive  lithotomy,  865 
on  calculus  in  female,  928,  929 
lithotomy,  868, 870, 873, 876,  884, 

892,  893,  894,  903 
lithotrity,  909,  924 
statistics  of  lithotomy,  830,  892 
Covillard,  of  Lyons,  on  lateral  operation 
of  cystotomy,  for  removal  of  vesical 
tumour,  945 
Crampton,  Sir  P.,  observations  on  frac- 
tures of  skull,  200 
Creighton  on  genesis  of  turaour.gi'owth, 

517 
Crichton,  statistics  of  lithotrity,  922 
Cripps,  V7.  H.,  on  excision  of  rectum,  742 
Critchett's,    George,    extraction-vectis, 

277 
Crosse  on  abortive  lithotomy,  865 
on  lithotomy,  876,  877 
sounding  bladder,  death  from,  864 
statistics  of  calculus  in  female,  928 
vesical  tumours,  945,  954 
Croup,  449 

tracheotomy  in,  450 
results  of,  450 
Cruveilhier  on  femoral  hernia,   variety 
of,  635 
on  fibrous  tumom-  of  testis,  1093 
Cuboid  bone,  excision  of,  66 
Cuneiform  bones,  excision  of,  66 
Cm-ling,  T.  B.,  on  diseases  of  rectum, 
708,  714,  723,  725,  732,  736,  739, 
741,  743,  749,  751,  755 
on  diseases  of  scrotum  and  testis, 
1061,  1062,  1071,  1078,   1081, 
1092,  1094,  1096,  1103,  1106, 
1107 
hernije,  574 

worms  in  urinary  bladder,  952 
Curvature  of  spine,  angular,  482 
lateral,  493 
posterior,  501 
Cusack,  observations  on  diseases  of  rec- 
tum, 729 
Cyphosis,  501 

Cysticercus  telae  cellulosse,  259,  264 
Cystic  adenocele,  531 
bronchocele,  457 
cancer  of  breast.  537 
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Cystic  sarcoma,  530,  533 
tmnours  of  breast,  534 
of  cheeks,  354 
eyeball,  296 
labia,  1113 
lips,  349 
lower  jaw,  412 
neck,  465 
ovary,  1126 
parotid  gland,  463 
prostate,  882,  973,  985 
testicle,  1091 
tbyroid  body,  457 
Tagina,  1113 
Cystic  oxide  or  cystine  calculus,  825 
Cystitis,  933 
Cystocele,  650,  954 
Cystotomy,  937,  951 
Cysts,  dentigerous,  376,  409 
wens,  225 
in  eyelids,  250 
liver,  679 
neck,  465 
omentum,  598 
prostate,  985 
spermatic  cord,  1074 
testicle,  1091 
under  tongue,  370 


DACEYOLITHS.  253 
Dacryops,  250 
Davat's  operation  for  varicocele,  1082 
Day-sight,  295 
Deaf-mutism,  323 
Deafness,  labyrinthine,  322 
Dease,  observations  on  fractures  of  skull. 

200 
Delamotte,    observations  on    escape    of 
cerebro-spinal   fluid   in    fractures    of 
skull,  194 
Delirium  in  encephalitis,  219 
Demarquay  on  actual   cautery  for   in- 
ternal hEemorrhoids,  728 
Demeaus  on  femoral  hernia,  variety  of, 

635 
Dental  surgery,  371.     See  Teeth 
Depressed  fracture  of  skull,  191,  193 

nose,  operation  for,  343 
Desault  on  fractures  of  skull,  200 
on  hernise,  593,  603,  647 
lithotomy,  876 

-wound     of     intercostal     artery, 
507 
Deschamps  on  urinary  calculi,  820 

on  wound  of  rectum,  in  lithotomy, 
886 
Detached  eyelash,  253 
Detmold  on  treatment  of  cerebral  ab- 
scess, 222 
Diaphragm,  wounds  of,  562 
Diaphragmatic  hernia,  654 
Diathesis,  lithic,  830 
Diday  on  gonorrhoea,  991 


DiefEenbach    on    plastic    surgery ;     for 
ectropion,  247 
for  depressed  nose,  343 
for  restoration  of  upper  lip,  352 
on  urinary-vaginal  fistula.  1045 
Dionis,  operation  for  calculus  in  female, 

930 
Diplopia,  287 
:    Direct  lithotomy,  in  female,  932 
Diseases  of  abdomen,  674 

ascites — abdominal  dropsy,  682 
diagnosis,  683 

paracentesis    abdominis — tap- 
ping abdomen,  691 
operations  for,  684 
I  abscesses,  686 

hepatic,  687 
ilio-pelvic,  691 
intra-peritoneal,  687 
I  parietal,  686 

I  peri-intestinal,  690 

I  cholecystectomy,  690 

I  cholecystotomy,  689 

I  dropsy  of  gall-bladder,  689 

1  excisions  of  viscera,  693 

I  of  intestine,  697 

by  colectomy,  700 

conditions  for, 
698 
enterectomy,  698 
in  acute  and  in 
chronic      ob- 
struction, 697 
of    pylorus    of    stomach, 
694 
cases  of,  696 
conditions  for,  695 
spleen  —  splenectomy, 
693 
results  of,  694 
hydatids  of  liver — electrolysis, 

"688 
paracentesis  abdominis,  691 
pelvic  haematocele,  691 
tumours,  684 

intra-abdominal,  686 
parietal,  684 
pelvic  and  parietal,  685 
parietes,  diseases  of,  675 
abscesses,  678 
hepatic,  679 

biliary,  679 
ilio-pelvic,  680 
intra-peritoneal,  678 
parietal,  678 
peri-intestinal,  680 
inflammation —  abscess — gan- 
grene, 675 
pelvic  hgematocele,  682 
tumours,  675 

intra-abdominal,  677 

diagnosis     from     visceral 
enlargements,  677 
parietal,  675 
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Diseases  of  abdomen  (continued)  — 

tumours,    parietal,    diagnosis  from 
inti-a-abdominal,  (i75 
pelvic  and  parietal,  676 
umbilicus,  diseases  of,  GT-i 
cysts  of,  674' 
fistulae  of,  674 

faecal  and  biliary,  674 
vesico-urachal,  674 
haemorrhage  from,  674 
papillary  or  warty  growth  of, 
674 
Dittel  on  elastic  ligature  for  fistula  in 

ano,  711 
Dixon,  cases  of  foreign  bodies  in  blad- 
der, 952 
Dixon,  James,  observations  on  diseases 
of  eye,  251,  254,  257,  259,  268,  270, 
275,  282,  294,  297 
Dolbeau  on  perineal  lithotrity,  927 

on  treatment  of  ulcer  of  rectum,  715 
Donders,    observations   on   diseases   of 

eye,  294 
Dorsal  abscess,  489 

region  of  spinal  cord, injuries  of,  467 
of  spine,  efEects  of  concussion 
of,  479 
dislocations  of,  470 
wounds  of,  467 
vertebrae,  dislocation  of,  470 
fracture  of,  471 
Double  amputation,  114 

hernia,  605 
Douglas  on  urethral  dilatation  for  cal- 

cuius  in  female,  929 
Drainage-tubes  in  empyema,  514 
Drau,  Le,  on  herniEe,  590 
Dressing  of  stump,  108 

of  wounds,  in  excision  of  joints,  8 
Dropsy,  abdominal,  682,  691 
of  gall-bladder,  679,  689 
Drowning,  429 
Dubois,  operation  for  calculus  in  female, 

930 
Dupuytren's  bilateral  lithotomy,  902 
enterotome,  603 
on  abortive  lithotomy,  865 
calculus  in  female,  929 
diseases  of  rectum,  732,  739 
herniee,  596,  603,  604 
hydatid  testis,  1093 
lithotomy,  876,  902,  904,  928 
sounding  bladder,  865 
treatment  of  cerebral  abscess,  222 
wounds,  incised,  of  skull,  215 
Durham,  A.  E.,  polypus  ear-forceps,  311 
on  thyrotomy,  452 
tracheotomy  tube,  455 
Duverney  on  obturator  hernia,  649 


11^ AR,  aspergilli  in  meatus  of,  308 
J     artificial  membrana  tympani,  316 
perforation  of,  316 


Ear  {continued)  — 

bleeding  from,  202 

caries,  322 

catarrh  of,  317 

purulent,  321 

cerumen  in,  304 

diminished  secretion  of,  303 

cutaneous  affections  of,  301 

deaf -mutism,  323 

deafness,  labyrinthine,  of,  322 

ear-speculum,  303 

eczema  of,  301 

examination  of  meatus  and  mem- 
brana tympani,  302 

exostosis  of,  307 

externa]  meatus,  narrowing  of,  307 

follicular  abscess  or  furuncle  of,  306 

foreign  bodies  in,  305 

gouty  concretions  in,  302 

hematoma  of,  301 

hyperostoses  of,  307 

inflammation  of  external  meatus  of, 
308 

injuries  of,  301 

of  membrana  tympani,  311 

malformations  of,  299 

myringitis,  312 

opacities  of  membrane,  313 
perforation  of,  314 

otitis  externa,  308 
media,  321 

otorrhoea,  309 

polypi  in,  310 

sebaceous  tumour  of  meatus,  308 

serous  discharge  from,  202 

syphilitic  affections  of,  308 

syringing,  304 

tumours  of,  302 

tympanic  cavity,  catarrh  of,  317 
operations  on,  321 
Ear-hook,  305 
Ecker  on  localization  of  motor-centres 

of  brain,  231 
Ectropion,  247 

Egeberg,  operation  of  gastrotomy,  448 
Elbow,  excision  of,  70 

gunshot  wounds  of,  94 
Electrolysis,  836 

hydatid  liver,  688 

of  stone  in  bladder,  836 
Elephantiasis  of  scrotum,  1062 
Emphysema,  510 

of  abdominal  parietes,  561 
thoracic  parietes,  505 

from  wound  of  lung,  505 
Empyema,  512 
Encephalitis,  ti'aumatic,  218 

causes  of,  219 

chronic,  221 

prognosis  of,  220 

structural  alterations  in  brain,  219 

symptoms  of,  218 

period  after  injury,  220 

treatment  of,  220 
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Enceplialocele,  229 
Encephaloid  of  antrum,  413 
of  bladder,  940 
breast,  541 
eyeball,  296 
jaw,  lower,  412 
upper,  412 
neck,  465 
nose,  333 
prostate,  984 
rectum,  740 
testis,  1094 
Bnchondroma  of  jaw,  lower,  412 
upper,  412 
of  mam.mary  gland,  534 
parotid  gland,  463 
testicle,  1092 
thyroid,  460 
Encysted  calculus,  vesical,  865,  882 
hsematocele,  1078 
hernia  of  tunica  vaginalis,  612 
hydrocele,  1072 

diagnosis  from  inguinal  hernia, 
614 
Endoscope,  1028 
Engorgement  of  bladder,  966 
Enlargement  of  cervical  glands,  464 
of  prostate,  972 

testicle,  chronic,  1086 
tonsils,  437 
Enterectomy,  697,  698 
Enterocele,  569 
Entero-epiplocele,  569 
Enterotome,  603 
Enterotomy,  668 
Entero-vaginal  fistula,  746 
Entropion,  operation  for,  245 
Epicanthus,  248 
Epididymitis,  1083 
scrofulous,  1088 
syphilitic,  1087 
Epiglottis,  tumours  of,  446 

wounds  of,  422 
Epiphora,  251 
Epiplocele,  569 
Epispadias,  1059 
Epistaxis,  323 

Epithelial  cancer  of  anus,  746 
of  bladder,  940 
larynx,  446 
lips,  350 
nose,  326 
oesophagus,  442 
penis,  1055 
pharynx,  441 
rectum,  740 
scrotum,  1064 
tongue,  361 
vagina,  1114 
Epulis,  410 

diagnosis  of,  411 
treatment  of,  411 
Erckelen's  statistics  of  colotomy,  673 
Erectile  tumour  of  tongue,  369 


Erichsen,  John  E.,  statistics  of  ampu- 
tation, 22,  72,  116 
symptoms,     cerebro-spinal,     from 
railway  collision,  478 
Eruption  of  teeth,  372 

diseases  incident  to,  372 
Erysipelas  a  cause  of  death  after  am- 
putations, 115 
of  secondary  haemorrhage,  110 
of  scalp,  184 
scrotum,  1060 
Esdaile,  statistics  of  operation  for  ele- 
phantiasis of  scrotum,  1063 
Esmarch,  elastic  coil,  103,  124,  139 

statistics  of  shoulder-joint  excision, 
93 
■^of  elbow-joint  excision,  95 
excision  of  temporo-maxillary  arti- 
culation, 421 
Excision  of  abdominal  viscera,  693 

of     bones.       See    Excisional    Sur- 
gery 
bronchocele,  459 
compared  with  amputation,  11 

natural  anchylosis,  12 
in  ectropion,  247 
entropion,  246 
epicanthus,  248 
of  intestine,  697 
iris,  269  ' 
jaws,  414 

lower  jaw,  418 
malar  bone,  415 
upper  jaw,  414 
joints.     See  Excisional  Surgery 
larynx,  461 

omentum  in  hernia,  597,  629 
parotid  gland,  463 
piles,  724,  729 
prolapsus  of  rectum,  732 
pylorus  of  stomach,  694 

cases  of,  696 
tongue,  complete,  363 

partial,  362 
tonsil,  437 
thyroid  gland,  459 
in  trichiasis,  245 
Excisional  surgery,  1 
of  bones,  97 
clavicle,  100 
fibula,  101 
humerus,  101 
radius,  101 
scapula,  97 

conditions  for  operation,  98 
operation,  98 
results,  98 

with  amputation  at  shoulder- 
joint,  100 
excision  of  head  of  hu- 
merus, 100 
subperiosteal,  102 
of  tibia,  101 
ulna,  101 
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Excisional  surgery  (continued)  — 
of  joints,  1 

for  disease,  1 

analysis  of  cases,  12 
excision     compared    with 
amputation,  11 
natural  anchylosis,  12 
general  conditions  of,  for 
excision,  4 
results  of,  12 
joint-excision  and  general 
treatment    of    joint-dis- 
ease, 2 
operation    of     joint-exci- 
sion, 6 
after-treatment  of,  8 
instruments  and  gene- 
ral directions  for,  6 
re-excision,  8 
repair  after  excision,  9 
subperiosteal  excision,  10 
results  of,  11 
of  special  joints,  12 
of  ankle-joint,  59 

after-treatment,  61 
conditions  for  excision,  60 
operation,  60 
results — in  mortality,  62 

of   hospitals    of    England 

and  Scotland,  62 
statistics,  British,  62 
compared    with    amputa- 
tion at  ankle-joint, 
PirogofiE's,  63 
Svme's,  62 
of  leg,  62 
in  state  of  foot,  63 

secondary       amputa- 
tion, 63 
of  elbow-joint,  68 

after-treatment,  71 

average   period    of    recovery, 

72 
conditions  for  excision,  69 
operation,  70 
re-excision,  73 
results — in  mortality,  73 

of   hospitals    of    England 

and  Scotland,  71 
statistics,  British  and  fo- 
reign, 72 
compared  with  amputation 

of  arm,  72 
of  natural  anchylosis,  68 
in  state  of  limb,  72 
secondary  amputation,  73 
typical  cases  of  excision,  73 
of    hand,   metacarpal    and  phalan- 
geal bones,  86 
of  hip-joint,  41 

after-treatment,  46 
average  period  of  recovery,  53 
conditions  for  excision,  42 
operation,  45 


Excisional  surgery  (continued)  — 
of  hip-joint — subperiosteal,  47 
results — in  mortality,  49 

of   hospitals   of    England 

and  Scotland,  51 
statistics,  British  and  fo- 
reign, 50 
compared    with    amputa- 
tion at  hip-joint,  52 
of  natural  anchylosis,  41 
in  state  of  limb,  52 

atrophy    of    shaft   of 
femur,  52 
section  of  neck  of  femur,  54 
Adams's  operation,  55 
author's  operation,  57 
trochanter  major,  46 
typical  cases  of  excision,  53 
analysis  of  cases,  54 
of  knee-joint,  12 

after-treatment,  18 
average  frequency  of  success- 
ful results,  24 
average  period  of  recovery,  23 
conditions  for  excision,  12 
complicated  cases,  30 
growth   of   limb  in    childhood 

after,  24 
in  acute  suppurative  svnovitis. 
31 
advanced  life,  33 
early  life,  35 

myeloid  articular  sarcoma,  31 
operation,  13 
osseous    unioti    or    synostosis, 

strength  of,  19 
permanency  of  result,  24 
re-excision,  25 
results — in  mortality,  21 

of    hospitals    of    England 

and  Scotland,  21 
statistics,  British  and  fO' 

reign,  22 
compared  with  amputation 

in  thigh,  22 
of  natural  anchylosis,  20 
in  state  of  limb,  23 
secondary  amputation,  25 
section  operations    for    defor- 
mity, 37 
osteotomv,  intercondyloid, 
37 
supra-condyloid,  38 
tenotomy  for  deformity,  40 
typical  cases  of  excision,  26 
analysis  of  cases,  36 
of  shoulder-joint,  74 
after-treatment,  76 
average  period  of  recovery,  76 
conditions  for  excision,  74 
operation,  75 
results — in  mortality,  76 

of  hosjDitals   of   England 
and  Scotland,  76 
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Excisional  surgfery  (continued) — • 

of    shoulder- joint — results — statis- 
tics, British  and  foreign, 
76 
in  state  of  limb,  76 
tTpical  cases  of  excision,  77 
of  tarsal  bones,  63 

conditions  for  excision,  63 
for  def ormitT,  67 
of  astragalus,  63 
results  of,  64 
OS  calcis,  64 

results  of,  65 
compared   with  sub-as- 
tragaloid  amputation, 
66 
subperiosteal      method 
of,  65 
astragalus  and  anterior  tarsal 

bones,  64 
OS  calcis  and  astragalus,  65 
cuboid,       cuneiform,        and 

scaphoid  bones,  66 
metatarsal  bones,  and  toes,  67 
of  wrist,  79 

after-treatment,  84 
conditions  for  excision,  79 
operations,  80 

Lister's  operation,  81 
results — in  mortality,  85 

of   hospitals   of     England 

and  Scotland,  86 
of  natural  anchylosis,  79 
in  state  of  hand,  85 
for  injury,  86 

of  ankle-joint,  90 

after-treatment,  91 
conditions  for  excision,  91 
operation,  91 
results — in  mortality,  91 

of    hospitals   of    England 

and  Scotland,  91 
compared    with    amputa- 
tion of  leg,  91 
in  state  of  foot,  91 
of  elbow-joint,  93 

after-treatment,  94 
conditions  for  excision,  94 
operation,  94 
results — in  mortality,  94 

of    hospitals    of    England 

and  Scotland,  96 
compared    with    amputa- 
tion of  arm,  94 
secondary  excision,  95 
of  hip-joint,  89 

after-treatment,  89 
conditions  for  excision,  89 
operation,  89 
results — in  mortality,  89 

of    hospitals  of    England 

and  Scotland,  90 
compared    with    amputa- 
tion at  hip-joint,  90 


Excisional  surgery  (continued) — 
of  knee-joint,  86 

after-treatment,  87 
conditions  for  excision,  87 
operation,  87 
results — in  mortality,  87 

of    hospitals    of    England 
and  Scotland,  89 
of  shoulder-joint,  91 

after-treatment,  92 

average  period  of  recovery,  93 

conditions  for  excision,  92 

operation,  92 

results — in  mortality,  92 

of    hospitals    of    England 

and  Scotland,  93 
compared    with    amputa- 
tion   at     shoulder- 
joint,  93 
natural  cure,  93 
secondary  excision,  92 
of  wrist,  96 

after-treatment,  97 
conditions  for  excision,  97 
operation,  97 
results — in  mortality,  97 

of    hospitals   of    England 
and  Scotland,  97 
Exomphalos,  643 
Exostosis  of  cranium,  228 

of  orbit,  296 
Extirpation  of  eyeball,  296 
Extravasation  of  blood  in  abdomen,  559, 
564 
in  pleura,  505,  507,  511 
scalp-wounds,  187 
skull,  195,  202,  206 
of  faeces,  560,  590 
urine,  1088,  1049 
Extroversion  of  bladder,  956 
operation  for,  957 
results  of,  960 
Eye,  contusion  of,  242 

diseases  of  eyeball,  295 
dislocation  of,  295 
extirpation  of,  296 
foreign  bodies  in,  243 
injuries  of,  240 
protrusion  of,  295 
rupture  of,  243 
tamours  of,  296 
wounds  of,  240 
Eyebrows,  wounds  of,  240 
Eyelids,  deficiency  of,  249 
diseases  of,  244 
lice  in  roots  of  eyelashes,  250 
spasmodic  twitching  of,  249 
tumours  of,  250 
wounds  of,  240 


F 


ACE,  labioplastic  operations.  351 
Fagge,    Hilton,    on    intestinal    ob- 
struction, 660,  659 
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False  passages  in  urethra,  1014 
Fascia  propria  of  femoral  hernia,  632 
Fatty  tmnour  in  cheek,  354 

in    crural    canal,    diagnosis    from 
femoral  hernia,  637 
neck,  465 
parotid  region,  463 
of  tongue,  469 
Fauces,  diseases  of,  436 
Fehling's  test  for  sugar  in  nrine,  798 
Female,  calculus  in  the,  928 
congenital  hernia  in,  622 
diseases  of  genital  organs  of,  1110 
femoral  hernia  in,  636 
gonoi'rhoea  in,  1000 
inguinal  hernia  in,  609,  621,  622 
lithotoni}'  in,  931 
lithotrity  in,  930 
Femoral  artery.     See  Artery,  Femoral 

hernia,  632.     See  Hernia 
Femur,  excision  of  head  of,  45 
for  disease,  42 

injurr,  89 
results"of,  49,  89 
section  of  neck,  54 
Fergusson,   Sir  W.,    on   knee-joint    ex- 
cision, 23,  25 
on  excision  of  scapula,  -vvith  ampu- 
tation at  shoulder,  100 
excision  of  upper  jaw,  415 
of  lower  jaw,  419 
radius  or  ulna,  101 
lion-forceps,  15 
on  lithotomv,  876,  893 
lithotrite,  906 
on  lithotrity,  907,  911,  922 

in  children,  921 
operation  for  cleft  palate,  402 

for  depressed  nose,  343 
treatment   of  inter-masillary  bone 
in  hare-lip,  349,  401 
Ferrier  on  localization  of  motor  centres 

of  brain,  231 
Fibrinous  calculus,  825 
Fibro-plastic  tumour  of  penis,  1058 
Fibrous  polypus  of  nose,  333 
stricture  of  rectum,  735 
tumour  of  anus,  746 
of  breast,  533 
jaws,  412 
neck,  465 
ovary,  1126 
parotid  region,  463 
testicle.  1093 
uterus,  1119 
Fibula,  excision  of,  101 
Fine,  of  Geneva,  colotomy  of  transverse 

colon,  670 
Fingers,  amputation  of,  118 

excision  of,  86 
Fissure  of  anus,  712 
of  cheeks,  353 
lip,  346 
nose,  329 


Fissure  of  palate,  400.    See  Cleft  Palate 

of  tongue,  356 
Fistula,  aerial,  424 
in  ano,  704 

blind  external,  705 

internal,  705 
complete,  704 
diagnosis  of,  706 
incomplete,  704 
treatment  of,  707 
entex-o-vaginal,  746 
feecal,  602,  891 
intra-pelvic,  1042 
lachrymal,  251 
penile,  1042 
perineal,  1042 
rectal,  743 
recto-vaginal,  744 
recto-vesical,  743 
salivary,  352 
scrotal,  1042 
umbilical,  674 
urethro-vaginal,  1047 
urinary,  1042 
urinary-vaginal,  1045 
uterine,  1045 
vesico-urachal,  674 
vesico-itterine,  1047 
vesico-vaginal,  1046 
Flap-amputation,  104 
Garden's,  106 
Teale's,  106 
Fontan  on  treatment  of  internal  haemor- 
rhoids, 724 
Foot,  amputation  of,  126 

excision  of  bones  of,  63 
Forceps,  conjunctival,  269,  277,  298 
ear,  311 

Fei'gnsson's  lion,  15 
laryngeal,  451 
lithotomy,  875 
for  polypi,  nasal,  334 

removal  of  tumours  from  bladder, 

944 
tooth  extraction,  396 
urethral,  1029 
WiUcox's,  732 
Forcible  catheterism.  983 

dilatation  or  rupture  of   stricture, 
1016 
Forearm,  amputation  of,  122 
excision  of  bones  of,  101 
Foreign  bodies  in  abdomen,  564 
in  bladder,  951 
brain,  216 

bronchial  tubes,  425 
ears,  305 
eye,  243 
hernial  sac,  575 
larynx,  425 
nose,  323 
oesophagus,  433 
parietes  of  abdomen,  559 
pharynx,  433 
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Foreign  bodies  (continued) — 
in  rectum,  747 
skull,  216 
thorax,  507 
urethra,  1030 
vagina,  1112 
Foulis  on  excision  of  larynx,  461 
Fourcroy   and   Vauquelin    on    silicious 
calculus,  829 
on  urate  of  ammonia  calculus,  824 
Fox,  E.  Long,  on  symptoms  of  tumours 
in  brain,  233 
special  localization,  233 
Fracture  by  contre-coup,  205 
of  skull,  190 
spine,  469 
vertebrae,  469 
Franco,  Pierre,  on  lithotomy,  876 
Fricke  on  treatment  of  orchitis,  1086 
Frontal  sinuses,  abscess  in,  344 
cyst  in,  344 
exostosis  in,  344 
foreign  bodies  in,  345 
fractures  of,  345 
polypi  in,  345 
worms,  345 
Functional  disorders  of  bladder,  960 
of  breast,  554 

rectum  and  anus,  752 
Fungus  of  brain,  207 
of  dura  mater,  228 
skull,  228 
Fusible  calculus,  827 


p  ALACTOCELE,  535 
It  Galactorrhoea,  554 
Galippe,  picric-acid  test  for  albumin  in 

urine,  804 
Gamgee,  J.    S.,    statistics  of  ruptured 

heart,  505 
Gangrene  of  intestine  in  hernia,  576, 596 
of  omentum  in  hernia,  576,  597 
after  amputations,  112,  117 

rhinoplastic  operations,  344 
Garengeot  on  obturator  hernia,  650 

on  vaginal  hernia,  652 
Gases,  noxious,  asphyxia  from,  430 
Gastrocele,  569 
Gastrostomy,  443 
Gastrotomy,  668,  772 
Gay,  John,  operation  for  femoral  hernia, 
639 
on  accident  in  tapping  abdomen,  692 
treatment  of  orchitis,  1086 
Gelatinous  polypus,  331 
Genital  organs,  female,  diseases  of,  1110 
external,  1110 
ovaries,  1126 
uterus,  1118 
Genito-urinary  organs,  injuries  and  dis- 
eases of,  755 
Genzoul,  treatment  of   inter-maxillary 
bone  in  hare-lip,  349 
VOL.  II. 


Gerdy's  operation   for  radical   cure    of 

hernia,  623 
Geri,  results  of  recto-vesical  lithotomy, 

904 
Gibb,  G.  D.,  laryngeal  syringe,  449 
Glans  penis,  cancer  of,  1055 
herpes  of,  1050 
inflammation  of,  1049 
warts  on,  1055 
Glaucoma,  288 

iridectomy  for,  290 
ophthalmoscopic  appearances  in,  289 
Gleet,  991 
Glossitis,  357 

Glottis,  oedema  of,  427,  445 
scalds  of,  427 
spasm  of,  446 
.    wounds  of,  422 
Godlee,  E.  J.,  removal  of  brain-tumour, 

case  of,  237 
Goitre,  457.     See  Bronchocele 
Gonorrhoea,  989 
acute,  990 
balanitis  from,  993 
cause  of,  989 
chordee  in,  992 
chronic,  991 
complications  of,  992 
consequences  of,  993 
contagion  of,  992 
diagnosis  of,  991 

from  prostatorrhoea,  971 
generation  of,  992 
gleet  in,  991 

contagious   character  of.   991, 

992 
treatment,  994 
seat  of,  990 
stages  of,  990 
symptoms  of,  990 
treatment  of,  994 
in  female,  1000 
causes  of,  991 
complications,  1000 
diagnosis,  1000 
seat  of,  1000 
symptoms  of,  1000 
treatment  of,  1001 
Gonorrhceal  abscess  of  urethra,  993 
balanitis,  993 
bubo,  993 
chordee,  990 
conjunctivitis,  256,  994 
cystitis,  993 
herpes  preputialis,  993 
inflammation  of  testis,  993 
nephritis,  993 

paraphimosis  and  phimosis,  993 
prostatorrhoea,  994 
rheumatism,  994 
sclerotitis,  994 
stricture,  994 
Good,  R.  E,.,  statistics  of  hip-joinfc  ex- 
cision, 50 

4    E 
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Gorgets,  877 

Gosselin  on  hoemorrhoidal  veins,  716, 724 

Gouley's  catheter  stafiE,  102 i 

Goupil  on  peritonitis  from  incision  of 

imperforate  hymen,  1116 
Gowlland,  P.  Y.,  on  recto-perineal  fistula, 

751 
Goyrand  on   congenital  malformations 

of  rectum,  751 
Graefe,  observations  on  diseases  of  eye, 
276, 277, 290  (operation of  iridectomy) , 
298  (operation  for  strabismus) 
Granular  conjunctiva,  258 
Gross  on  lithotomy,  876,  882,  886 

statistics  of  foreign  bodies  in  air- 
passages,  427 
on  stone  in  bladder,  864 
treatment  of  ozEena,  330 
Gruber,  observations  on  diseases  of  ear, 

302,  321 
Guerin  on  hemiae,  593 
Guillon  on  recto-perineal  fistula,  751 
Gumboil,  409 
Gums,  diseases  of,  390 

alveolar  abscess,  with  gumboil  or 

paruHs,  385,  409 
epulis,  391,  410 

general  hypertrophy  of,  392,  411 
lancing  of,  372 
mercurial  salivation  of,  392 
polypus  of,  391,  412 
vascular  tumours  of,  392,  412 
ulcerations  of,  391 
Gunshot  wounds  of  elbow-joint,  94 
of  hip-joint,  89 
knee-joint,  87 
mouth,  194 
shoulder-joint,  92 
skull,  194,  216 
thorax,  504,  505 
wrist,  97 
Gurlt,    statistics    of    joint. excisions  for 

injury,  88,  89,  91,  93,  94,  97 
Guthrie  on  blood-letting  in  wounds  of 
lung,  509 
on  gunshot  wounds  of  bladder,  950 
treatment  of  protruded  lung,  510 

of  hsemothorax,  512 
on    urethrotomy    for   retention   of 

urine,  1032 
wounds,  incised,  of  skull,  216 
Gutteridge  on  "  cutting  for  stone,  and 
finding  none,"  865 
on  lithotomy,  876 


H  HEMATOCELE,  1076 
causes  of,  1077 
encysted,  1078 
signs  of,  1078 
treatment  of,  1079 
of  spermatic  cord,  1078 

diagnosis  from  hernia,  1079 
of  tunica  vaginalis,  1077 


Haematocele  (continued)  — 

of  tunica   vaginalis,  diagnosis   of, 
1077 
from  hernia,  616 
treatment  of,  1078 
Heematuria,  946 
causes  of,  946 
diagnosis  of,  947 
endemic,  948 

treatment  of,  949 
source  of,  946 
treatment  of,  947 
Haemorrhage  in  fracture  of  base  of  skull, 
202 
of  vault  of  skull,  196 
in  lateral  lithotomy,  886 
arterial,  886 
secondary,  891,  893 
venous,  887 
median  lithotomy,  902 
after  operations,  llO 
in  Hthotrity,  913 
from  bladder,  939,  940,  945,  946 
kidnev,  946 
lung,  506 
nose,  323 
penis,  1048 
piles,  720 
prostate,  946,  985 
ureter,  858 
urethra,  1049 
viscera,  559 
secondarv,  after  amputation,   110, 
117 
causes  of,  constitutional,  110 

local,  110 
periods  of  occurrence  of,  after 

amputation,  110 
phenomena  of,  after    amputa- 
tion, 110 
after  bthotomy,  891,  893 
after  tooth  extraction,  398 
in  wounds  of  heart,  505 
of  lung,  504 
penis,  1048 
thorax;  504,  507 
throat,  422 
tongue,  354 
urethra,  1049 
vagina,  1110 
vulva,  1110 
Haemorrhoids,  716.     See  Piles 
Haemothorax,  511 

Hahn,  E.,  of  Berlin,  on  nephrorraphy,  777 
Hainsby's  cheek-compressor,  348 
Hall,  Marshall,  method  of  artificial  re- 
spiration, 431 
Haller  on  hernise,  610 
Hamburger,  method  of  oesophageal  aus- 
cultation, 442 
Hammond,  wire-splint  for  teeth,  398 
Hancock's  excision  of  ankle-joint,  60 
sub-astragaloid  amputation  of  foot, 
134 
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Hancock's  statistics  of  ankle-joint  am- 
putation, 62 
excision,  62 
of  excision  of  os  calcis,  66 
sub-astragaloid  amputation, 
66 
Hand,  amputations  of ,  118,  121 

excision  of  bones  ofj  86 
Hare-eye,  249 
Hare-lip,  346 

age  for  operation  in,  347 
double,  346 
operation  for,  347 
for  double,  348 

with  inter-maxillary  bone,  348 
single,  346 
Harley,   G.,   observations  on    asphyxia, 
429,  433 
on  urine,  815 
Harris,  R.  P.,  statistics  of  nephrectomy, 

774 
Hassall,   A.   H.,   observations  on  urine, 

785,  788,  791,  798,  808,  813 
Havekins,  Cassar,  statistics  of  colotomy 

for  intestinal  obstruction,  673 
Hawkins,  Charles,  statistics  of  lithotrity, 

922 
Head,  bandaging  of,  185 
erysipelas  of,  184 
injui-ies  of,  184 
paracentesis  of,  229 
tumours  of,  225 
Healthy  stump,  107 
Heart,  rupture  of,  504 

wounds  of,  505 
Heath,  Christopher,  on  suturing  of  rup- 
tured bladder,  951 
Heberlin  on  acute  peritonitis,  661 
Heller,  test  for  bile  in  urine,  808 
on  uro-stealith  calculus,  825 
Hemeralopia,  295 
Hemiopia,  287 

Hennen  on  blood-letting  in  wounds  of 
lung,  509 
on  wounds  of  head,  215 
Hernia,  569 

anatomical  coverings  of,  and  their 

structural  changes  in,  572 
causes  of,  576 
exciting,  578 
predisposing,  576 
congenital,  569,  610 
encysted  or  infantile,  569,  612 
of  bladder,  651,  954 
double,  605 
entero-epiplocele,  569 
incarcerated,  570,  583 
causes  of,  583 
diagnosis  of,  from  strangulated, 

586 
symptoms  of,  583 
treatment  of,  583 
internal,  570,  656 
intestinal,  569 


Hernia  (continued)  — 

irreducible,  570,  581 
causes  of,  582 
consequences  of,  582 
diagnosis  of,  from  strangulated 

hernia,  586 
inflamed,  583 
peritonitis  with,  586 
strangulation  of,  583 
treatment  of,  582 
names  of,  569 
omental,  569 

operation  with  opening  sac,  594 
accidents  in  operation,  598 
after-treatment  of,  599 
artificial  anus  after,  601 
treatment  of,  603 
of  permanent  form,  604 
division  of  stricture  in,  595 
duration  of  life  after,  601 
causes  of  death,  601 
management  of  adhesions,  596 
gangrenous  intestine,  596 
omental  cysts,  598 
omentum,  597 
opening  sac,  594 
IJeritonitis  with,  584 

after,  600 
prognosis  of,  601 
reduction  of  intestine  and  omen- 
tum, 595 
results  of,  594 
seat  of  stricture,  595 
sloughing  of  sac  after,  599 
wounds  of  arteries  in,  598 
of  intestine,  598 
operation  without  opening  sac,  599 
conditions  for,  593 
results,  594 
radical  cure  of,  580 

changes  in  sac  by  obliteration, 
581 
reducible,  578 

symj)toms  of,  578 

in  intestinal,  578 
omental,  579 
treatment  of,  579 
by  taxis,  579 
truss,  579 
sac  of,  570 

adhesions  of,  574 
contents    of,    and  their  struc- 
tural changes,  573 
foreign  bodies  in,  575 
hydrocele  of,  574 
in  strangulation,  575 
structural  changes  in,  571 
situations  of,  569 
strangulated,  570,  584 
causes  of,  587 
diagnosis  of,  585 
duration  of,  before  reduction, 
587 
before  strangulation,  587 
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Hernia  (continued) — 

strangulated,  operation  for,  592 
mortality  after,  601 
prognosis  after,  600 
peritonitis  in,  576,  5S-4 
post-mortem  appearances  in,  585 
reduction  of,  588 
in  mass,  590 

treatment  of,  592 
persistence    of    symptoms 
after,  591 
treatment  of,  592 
symptoms  after,  591 
seat  of  stricture  in,  584! 
symptoms  of,  584 
taxis  in,  587 

injuries  inflicted  in,  590 
by  displacementof  sac, 
590 
rupture  of  sac,  591 
treatment  of,  587 

by  aspiration,  589 
after  operation  for,  599 
Hernia  bronchialis,  460 

cerebri,  207 
Hernias,  special,  605 
of  bladder,  954 

in  females,  651,  954 
brain,  207 

congenital,  229 
caeca],  570 
of  colon,  653 
diaphragmatic,  653 
femoral.  631 

contents  of,  641 
course  of,  631 
coverings  of,  631 
crural  canal,  633 
ring,  632 

vessels  around.  632 
varieties  in,  633 
diagnosis    of,    from    other    tu- 
mours, 637 
fascia  propria  of,  631 
femoral  sheath,  634 
operation  for,  639 

opening  sac  in,  640 
radical  cure  of,  641 

strangulated,  631 
relations  of,  631 
relative  liability  in  females  and 

males  to,  636 
saphenous  opening,  634 
seat  of  stricture  in,  635 
signs  of,  636 
treatment  of,  638 
irreducible,  642 
reducible,  638 
trusses  for,  638 
varieties  of,  635 
inguinal,  605 
canal,  606 

comparative  frequency  of,  643 
complete,  605 


Hernise,  special  (continued) — 
inguinal,  congenital,  610 

abnormal     conditions     of 
vaginal  process  of  peri- 
toneum, 611 
in  female,  621 
signs  of.  613 
treatment  of,  621 

operation  for,   and  in 

female,  622 
radical  cure  of,  622 
diagnosis  of,  614 
direct,  608 

course  of,  608 
coverings  of,  608 
relations  of,  608 
seat  of  stricture  in,  609 
signs  of,  610 
double,  610 
encysted,  612 

signs  of,  613 
external,  605 
in  female,  609 
incomplete,  605 
infantile,  612 
interstitial,  612 
oblique,  605 

course  of,  605 
coverings  of,  606 
relations  of,  606 
seat  of  stricture  in,  608 
signs  of,  609 
operation  for,  congenital,  622 
in  female,  622 
encysted,  622 
radical  cure,  623 
strangulated,  619 
in  female,  621 
seat  of  stricture  in,  620 
signs  of,  609 
treatment  of,  617 
irreducible,  631 
reducible,  617 
trusses  for,  617 
varieties  of,  605 
lumbar,  649 
of  lungs,  509 
obturator,  649 
omental,  569 
perineal,  651 
pudendal,  652 
sciatic,  652 
scrotal,  605 
of  stomach,  569,  653 
testis,  1089 
of  tunica  vaginalis,  610 

abnormal  conditions  of  vagi- 
nal process  of,  and  situa- 
tion of  testes,  611 
diagnosis  of,  613 
encysted,  612 
signs  of,  613 
treatment  of,  621 
umbilical,  643 
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Hernise,  special  (continued)  — 
umbilical,  congenital,  644 
course  of,  643 
coverings  of,  643 
radical  cure  of,  by  operation, 

647 
seat  of  stricture  in,  645 
signs  of,  645 
strangulated,  648 

operation  for,  648 
treatment  of,  646 
irreducible,  648 
reducible,  646 
trusses  for,  646 
vaginal,  651 
ventral,  649 
Herniotomy,  592 
Hesselbach  on  lierniae,  610,  635 
Hewett,  Prescott,  observations  on  frac- 
tures of  the  skull,  191,  199,  202,  208, 
213 
Hey,  observations  on  amjDutations,  128 
on  diseases  of  rectum,  732 
hernise,  588,  593,  612,  635 
Heyfelder,    statistics    of    excisions    of 
humerus,  101 
of  knee-joint,  22 
of  removal  of  upper  jaw,  417 
Hilton,  observations  on  escape  of  cerebro- 
spinal fluid  in  fractures  of  skull, 
204 
on  emphysema  from  wound  of  lung, 
511 
lithotomy,  887 
section  of  lingual  nerve,  368 
Hinton,  James,  observations  on  diseases 
of  ear,  807,  311 
on  causes  of  intestinal  obstruction, 
656 
Hip,  amputation  at,  142 
methods  of,  144 
results  of,  145 
excision  of,  45 
gunshot  wound  of,  89 
section  of  neck  of  femur,  54 
Hip-joint  disease,  amputation  for,  52 

excision  in,  45 
Hippuric  acid  in  urine,  794;  814 
Hitzig  on  localization  of  cerebral  func- 
tions, 230 
Hodges,  R.,  statistics  of  knee-joint  ex- 
cision, 22 
of  hip-joint  excision,  42,  49,  52,  53 
elbow-joint  excision,  71,  73,  94 
shoulder-joint  excision,  76 
Holmes,  T.,  operation  for  extroversion 

of  bladder-,  957 
Holt's  treatment  of  stricture,  1017 
Hoppe,    test    for    bile    acids   in    urine, 

809 
Hordeolum,  244 

Horsley,  test  for  sugar  in  urine,  799 
Hoskins  on  solvent  injections  for  urinary 
calculi,  835 


Hospitals  of    England  and    Scotland — 
(authoi''s  collection)  statistics  of 
excisions  in,  for  disease,  22,  51, 
62,  71,  76,  86 
for  injury,  89,  91,  93,  96,  97 
Houston  on  diseases  of  rectum,  727 
Howard,  method  of  artificial  respiration, 

431 
Hugenberger  on  cases  of  lithotomy  in 

pregnancy.  932 
Hugaier'  s  operation  for  naso-pharyngeal 

polypus,  336 
Humerus,  excision  of  head  of,  75 

for  injury,  92 

Humohrev,  G.  M.,  on  cancer  of  penis, 

1055 

on  diseases  of  scrotum  and  testis, 

1061, 1064,  1080,  1085, 1096, 1101 

observations  on  knee-joint  excision, 

4,  24 
statistics  of  supra-pubic  lithotomy, 

905 
on  urethral  dilatation  for  calculus 
in  female,  930 
Hunter,  John,  observations  on  hernise, 

610 
Hutchinson  on  chronic  interstitial  kera- 
titis, 260 
statistics  of  elbow- joint  excision,  94 
syphilitic  teeth,  378 
on  injuries  of  head,  200, 212, 219,  222 
intestinal  obstruction,  658,  668, 

669,  670 
peritonitis  from  incision  of  imper- 
forate hymen,  1116 
vesico-vaginal  fistula,  1046 
Hydatids  in  liver,  679,  688 
Hydrocele,  1066 

congenital,  1066 

diagnosis  of,  1072 
treatment  of,  1072 
encvsted,  1072 
"  signs  of,  1073 
treatment  of,  1074 
of  spermatic  cord,  1074 
congenital  of,  1075 
diagnosis  from  hernia,  1074 
signs  of,  1074 
treatment,  1075 
diffused,  1075 
with  inguinal  hernia,  1075 
tunica  vaginalis,  1066 
diagnosis  of,  1068 
from  hernia,  616 
treatment  of,  1069 
curative,  1070 
palliative,  1069 
varieties  of,  1067 
Hydrocephalus  and  paracentesis  capitis, 

229 
Hydronephrosis,  765 
Hydrops  pericardii,  514 
Hydro-sarcocele,  1068 
Hydrothorax,  512 
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Hypermeti'opia,  292 

Hypertrophy  of  alveolar  bordors  of  jaws, 
392 
of  breast,  528 

fat  around,  529 
clitoris,  1112 
gums,  392 
labia,  1112 
lips,  349 
nose,  325 
prepuce,  1055 
prostate  gland,  972 
thyroid  gland,  457 
tongue,  356 
tonsils,  437 
Hypogastric  or  high  operation  of  Htlm- 

tomy,  904 
Hypopyon,  260 
Hypospadias,  1058 
Hysterectomy,  1121 
Hysterical  affections  of  eyelids,  249 
induration  of  mamma,  527 
irritability  of  mamma,  528 

of  sphincter  ani,  753 
stricture  of  oesophagus,  442 
Hysterotome,  1120 

TCHTHYOSIS  of  tongue,  359 
J.     Impacted  calculus  in  urethra,  1028 
Imperforate  anus,  749 
hymen,  1116 
rectum,  750 
vagina,  1115 
Impermeable  stricture  of  urethra,  1025 
Impotence,  1101 
acquired,  1102 
congenital,  1103 
Incarcerated  hernia,  583 
Incontinence  of  uiine,  967 
Infantile  hernia,  509,  612 
Inflammation,  gonorrhoeal,  989 
of  areola  of  nipple,  524 
bladder,  933.     See  Cystitis 
brain,  traumatic,  218 
breast,  519 
cellular  tissue,  difEnsed,  of  pelvis, 

889 
conjunctiva,  253 

varieties  of,  254 
cornea,  259 
diploe,  189 
ear,  308,  312,  317 
epididymis,     1083,     1087.       See 

Epididymitis 
eyeball,  288 
frontal  sinuses,  344 
gums,  375,  391 
hernial  sac,  576 
intestine  in  hernia,  575 
iris,  264 

varieties  of,  261 
irreducible  hernia,  583 
joints  of  sjDine,  469 


Inflammation  (confi7iued)  — 

of  larynx,  445.     See  Laryngitis 
lungs  and  bronchi,  from  foreign 

bodies,  426 
mammary  gland,  519 

region,  525 
parotid  gland,  463 
periosteum  of  tooth,  385 
peritoneum.     See  Peritonitis 
pharynx,  440 

prepuce,  1049.     See  Balanitis 
prostate,  969 

Schneiderian  membrane,  331 
sclerotic,  263 
scrotum,  1060 
spinal  cord,  476 
testis,  1083.     See  Orchitis 

undescended,  1108 
thyroid  gland,  460 
tongue,  357 
tonsils,  436 
tooth-pulp,  383 
urethra,  988 
vagina,  1000 
Inflammatory  oedema  of  scrotum,  1060 

stricture,  urethral,  1027 
Inguinal  hernia,  605.     See  Hernia 
Inhalation  in  laryngeal  aSections,  453 
Injection  of  coagulating  agents,  in  gonor- 
rhoea, 995 
in  hydrocele,  1070 

ovarian  tumours,  1128 
subcutaneous,  in  painful  jerkings  of 
limb  after  joint-excision,  9 
Injury,  amputation  for,  116 
mortality  from,  116 
after  primary  and  secondary  opera- 
tion, 116 
Insane,  hsematoma  in  ears  of,  302 
Instrnments,  amputating,  102 
for  cataract-extraction,  273 

by  scoop  operation,  277 
cleft  palate,  402 
excision  of  jaw,  414 

of  joints,  6 
herniotomy,  594 

radical  cure,  625 
iridectomy,  269 
laryngeal  aiiections,  449,  453 
lithotomy,  869 
lithotrity,  906,  918 
polypus  nasi,  334 
tracheotomy,  454 
trephining,  223 
Intero-external  heemorrhoids,  716 
Interstitial  hernia,  612 
Intestinal  obstruction,  655 
acute,  655 

treatment  of,  664,  667 
causes  of,  655 
chronic,  655 

treatment  of,  665,  667 
colotomy,  operations  of,  670 
iliac,  670 
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Intestinal  obstruction  {continued) — ■ 
colotomy,  lumbar,  671 

results  of,  673 
diagnosis  of,  658 
of  cause,  658 

seat,  659 
from  diseases  simulating,  663 
paralysis  of  intestine,  662 
peritonitis,  acute,  661 

perforative,  661 

with  peritonitis,  660 

examination  per  rectum,  659 

methods  of,  659 
gastrotomy  in,  668 

enterotomy,  668,  669 
order  of  frequency  of  causative  con- 
ditions  in,  656 
in  advanced  life,  657 
middle  life,  656 
youth,  656 
seat  of,  659 

spontaneous  cure  of,  667 
symptoms  of,  657 
acute,  657 
chronic,  658 
treatment  of,  663 
medicinal,  663 
in  acute,  664 
chronic,  665 
other  methods  of,  666 
operations,  666 
in  acute,  667 

chronic,  667 
for  obstruction  of  large  in- 
testine, 670 
of  small  intestine,  667 
Intestine,  adhesions  of,  in  hernia,  574 
management  of,  596 
congested,  in  hernia,  575 
management  of,  596 
constricted,  after  reduction  of  her- 
nia, 592 
gangrenous,  in  hernia,  576 

management  of,  596 
hernia  of,  569 

inflammation  of,  in  hernia,  583 
malformations  of,  748 
strangulation  of,  in  henaia,  575 

in  intestinal  obstruction,  657 
wounds  of,  560,  562,  565 

in  operation  for  hernia,  598 
treatment  of,  598 
Intra-abdominal  haemorrhage,  564 
Intra-cerebral  suppur-ation,  219,  222 
Intra-cranial  extravasation  of  blood,  196, 
210 
suppuration,  197,  222 
Intra-spinal  haemorrhage,  471 
Intra-thoracic  hsemorrhage,  504 
Intussusception,  657 
Iridectomy,  269 

for  glaucoma,  290 
Iris,  adhesions  of,  266 
cysts  of,  267 


Iris,  diseases  of,  264 

operations  on,  268 
Iritis,  264 

rheumatic,  265 

scrofulous,  265 

syphilitic,  265 
IiTeducible  hernia.     8ee  Hernia 
Irregularities  of  permanent  teeth,  373 
Irritable  bladder,  960 

mamma,  528 

rectum,  753 

sphincter,  753    ■ 
Ischiatic  hernia,  652.     See  Hernia 

TAQUES,  Frere,  on  lithotomy,  896 
J       in  female,  931 

Jaeger,  statistics  of  ankle-joint  excision, 
91 
reading-tests,  295 
Jaws,  diseases  of,  400,  406 
lower,  406 

closure  of,  420 
excision  of,  418 

temporo-maxillary  articu- 
lation, 421 
necrosis  of,  406 
rheumatic  arthritis  of,  420 
tumours  of,  413 
upper,  406 

excision  of,  414 
necrosis  of,  406 
osteo-plastic  section  of,  417 
tumours  of,  413 
Johnson,      George,      picric-acid      test, 
albumin  in  urine,  804 
sugar  in  urine,  799 
Joints,  amputation  at.     See  Amputation 
for  disease  of.     See  Excisional 

Surgery,  1 
for  injury  of.     See  Excisional 
Surgery,  86 
excision  of.    See  Excisional  Surgery 
for  disease,  1 
injury,  86 
Jones,  Bence,  observations  on  urine,  785, 
787,  788,  790,  792,  793,  796,  811, 
813,  816 
on  urinary  calculi,  829 
electrolysis  for  stone  in  bladder,  836 
Jordan,   Ferneaux,  amputation  at  hijj- 
joint,  144 

KEITH  on  ovariotomy,  1129 
results  of  operation,  1133 
drainage-tube,  1133 
Keratitis,  259 

Key,  Aston,  operation  of  lithotomy,  877 
on  hemige,  593,  596 

lithotomy,  876,  884,  892 
lithotrity,  913 
Kidneys,  calculus  in,  858 

disease  of,  from  enlarged  jsrostate, 
981 
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Kidneys  {continued)  — 

disease  of,  from  stone  in  bladder,  867 
from  stricture  of  urethra,  1010 
in  amputations,  115 
lithotomy,  8!t3 
lithotrity,  914 
hjemorrhage  from,  946 
rupture  of,  561 
diseases  of,  755 

hydatids  in,  and    other   renal 
parasites  in,  767 
treatment  of,  767 
hydronephrosis,or  renal  dropsy, 
765 
treatment  of,  766 
nephritis,  756 

acute  symptoms  of,  756 

diagnosis  of,  756 
causes  of,  and  operation  of, 

758 
chronic,  symptoms  of,  757 
interstitial,  759 
acute,  759 
chronic,  760 
pathology  of,  760 
treatment  of,  761 
acute,  761 
chronic,  761 
pyelitis,  762 

treatment  of,  763     ' 
suppuration,  and  abscess  in — 
pyonephrosis,  763 
diagnosis  of,  765 
perinephritic  abscess,  764 
ti'eatment  of,  765 
tumours  of,  768 
cystic,  768 

treatment  of,  768 
solid,  768 

diagnosis  of,  769 
treatment  of,  770 
tuberculosis  of,  770 
treatment  of,  771 
operations,  in  diseases  of,  771 
nephrectomy,  771 

by    abdominal    section — 
gastrotomy,  772 
lumbar  operation,  773 
comparative   estimate   of, 

773 
results  of,  774 
nephro-lithotomy,  775 
nephrorraphy,  777 
nephrotomy,  774 
Kingdon,  statistics  of  herniee,  577,  578, 

609,  636,  649 
Klein  on  lithotomy,  876 
Knee-joint,  amputation  at,  137 
supra-condyloid,  138 
anchylosis  of,  12 
contraction  of,  treatment  of,  12 
excision  of,  for  disease,  12 
results  of,  20 
for  injury,  86 


Knee-joint,  excision  of,  for  injury,  results 
of,  87 
gunshot  wounds  of,  88 
Kocher's  submaxillary  operation  for  re- 
moval of  tongue,  367 
on  vesical  tumours,  removal  of,  945 
Kronlein's  statistics  of  tracheotomy  for 
croup,  450 


LABIA,  abscess  of,  1113 
closure  of,  1115 

condylomata  of,  1113 

cystic  tumours  of,  1113 

epithelial  cancer  of,  11 14 

fibrous  tumour  of,  1113 

hypertrophy  of,  1112 

lupus  of,  1114 

oedema  of,  1114 

pruritus  of,  1115 

rodent  ulcer  of,  1114 

varicose  veins  of,  1115 

vascular  tumours  of,  1114 
Labioplastic  operations,  351 

of  lower  lip,  351 
upper  lip,  352 
Lachrymal  apparatus,  diseases  of,  250 

gland,  ducts  obstructed,  250 
tumour  of,  251 

obstructions,  251 

sac,  abscess  of,  251 
Lactates  in  iirine,  795,  814 
Lagophthalmos,  249 

Lallemand  on  treatment  of  spermator- 
rhoea, 1101 
Lane,  James,  statistics  of  amputation  at 
knee-joint,  139 

on  recto-vaginal  fistula,  752 

vagino-vesical  lithotomy,  932 
Langenbeck,  operation  for  cleft  palate, 
405 

osteo-plastic  section  of  upper  jaw, 
417 

on  lithotomy,  876 
Laparotomy,  668 
Larrey  on  gunshot  wounds  of  head,  216 

excision  of  scapula,  with  amputation 
at  shoulder,  100 

hydatid  testis,  1093 
Laryngeal  porte  caustique,  453 

syringes,  449 
Laryngismus  stridulus,  446 
Laryngitis,  445 

acute,  445 

chronic,  445 

laryngoscopic  examination  in,  446 

CEdematous,  445 
Laryngoscope,  446 

history  of,  446 

laryngoscopy,  447 
Laryngotomy,  453 

for  removal  of  foreign  bodies, 427, 456 
results  of,  427 
Larynx,  carles  of,  445 
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Larynx  (continued) — 
diseases  of,  436 
epithelial  cancer  of,  446 
excision  of,  461 
foreign  bodies  in,  425 
inflammation  of.     See  Laryngitis 
injuries  of,  421 
oedema  of,  427 
polypi  of,  446 

spasmodic  aifections  of,  446,  450 
treatment  of  affections  of,  449 

by  thyrotomy,  451 
tumours  in,  446,  450 
wounds  of,  422 
Lateral  curvature  of  spine,  493 

operation  for  stone,  869 
Langier,  hernia  of,  635 

suction  operation  for  cataract,  279 
Lawrence,  Sir  W.,  on  hernias,  574,  596, 
598,  599,  609,  621,  633,  635,  648 
on  worms  in  urinary  bladder,  952 
Lebert  on  tumours  of  iDreast,  580,  532, 

546,  550 
Le    Dran,    operation    for    calculus    in 

female,  930 
Lee,  H.,  on  umbilical  hernia,  647 
on  diseases  of  rectum,  727,  729 
operation  for  varicocele,  1082 
Lee,  E.,  cases  of  dermoid  cysts  of  uterus, 

1126 
Leg,  amputation  of,  135 

excision   of    joints    of.      See   Exci- 
sional  Surgery 
Le  Gendre  on  hemiee,  635,  636 
Legcuest,    statistics   of    amputation    at 
hip- joint,  146 
on  enteroraphy,  565 
rupture  of  spleen,  561 
Leichtenstern   on   anuria   in   intestinal 

obstruction,  663,  665 
Lens  of  eye,  diseases  of,  270 

dislocation  of,  into  anterior  chamber, 
272 
Leucoma,  260 
Lice  in  eyelashes,  250 
Ligature  of  arteries  in  amputations,  102, 

140 
Limbs,  artificial.     See  Amputations 
Lip,  congenital  malformations  of,  853 
diseases  of,  349 
epithelial  cancer  of,  diagnosis  from 

chancre,  350 
erectile  tumour  of,  849 
hare-lip,  346 

cleft  palate  with,  347 
hypertrophy  of,  349 
labioplastic  operations,  351 
tumours  of,  349 
ulceration  of,  849 
wounds  of,  846 
Lipoma  of  nose,  325 
Lisfranc's  amputation  of  foot,  128 

on  cancer  of  rectum,  742 
Lister  on  excision  of  wrist,  81,  85 


Listen,  R.,  observations  on  amputations, 
105,  120,  140,  144 
on  restoration  of  columna  nasi,  341 
hvdrocele,  encysted,  1073 
lithotomy,  878,  876,  877,  884,  887, 
894 
in  female,  981 
forcible   catheterism   in    chronic 

enlargement  of  prostate,  983 
urethrotomy    for     retention     of 
urine,  1032 
Lithate  of  ammonia  calculus,  824 
of  soda  or  lime  calculus,  824 
Lithates  of  soda  or  ammonia  in  urine, 

783,  811 
Litbectasy,    dilatation    of    urethra,    in 
female,  for  removal  of  vesical  calculus, 
929 
Lithic  acid  calculus,  824,  884 
deposit  in  urine,  781,  810 
diathesis,  830 
Lithoclast,  912 
Lithontriptics,  884 
Lithotriptic  lithotomy,  927 
Lithotome,  curved  double-bladed,  877, 

902 
Lithotomy,  868 

after  lithotrity,  926 
results  of,  926 
history  of,  895 
instruments  for,  869 
operations  of,  868 
preparation  of  patient  for,  868 
recurrence  of  stone,  895 
results  of,  892 
selection  of  operation,  922 
bilateral,  902 

results  of,  908 
lateral,  869 

accidents  during,  881,  886 
after-treatment  of,  888 
faecal  fistula,  891 
impotency,  891 
incontinence    of    urine, 

891 
morbid     conditions     of 

wound,  891 
orchitis,  891 
pelvic  cellulitis,  889,  892 
retention  of  urine,  890 
secondary  haemorrhage, 

891 
urinary  fistula,  891 
vesical  spasm,  889 
bruising  and  laceration   in, 

892 
causes  of  death  after,  892 
in  children,  879 

accidents  in,  880 
anatomical  peculiarities 

in,  879 
difficulties  in,  881 
comparative      mortality     in 
adults  and  children,  892 
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Lithotomy  (continued) — 

lateral,  cystitis  after,  893 
difficulties  in,  881 

fromadherent  stoue,883 
deep  perinseum,  881 
encysted    calculus, 

882 
enlarged    prostate, 
882 
in  entering  bladder,  881 
from    enveloping    folds 
of  mucous  mem- 
brane, 885 
fi'acture    of    stone, 

875,  885 
hour-glass  contrac- 
tion   of    bladder, 
885 
position    of    stone, 

883 
rickety     deformity 
of  pelvis,  886 
in  seizing  and  extracting 

stone,  881 
from  shape  and  size  of 
stone,  884 
dilatation    of    prostate   and 

neck  of  bladder  in,  874 
exploration  of  bladder  after, 
.      875 
extraction  of  stone  in,  874 

difficulties  of,  881 
in  female,  931 
finger,  as  dilator  and  searcher 

in,  874 
haemorrhage  after,  891,  893 
during,  arterial,  886 
venous,  887 
incision,  external  or  perineal, 
in,  871 
deep,  or  prostatic,  872, 
876 
infiltration  of  urine  after,  893 
influence  of  age  on,  892 
of  shock  on,  894 
disease  of  kidneys  on, 

893 
stone,    its     size     and 
weight,  892 
missing  urethra  in,  880,  888 
mortality  after,  892 
parts  cut,  and  to  be  avoided 

in,  878 
pelvic   celluUtis   after,   889, 

892 
peritonitis  after,  894 
position  of  knife  in,  873,  876 
prostatic    ulceration     after, 

894 
pyaemia  after,  895 
shock  alter,  894 
straight  staff  in,  877 
suppression  of  urineafter,893 
wound  of  arteries  in,  879,  886 


Lithotomy  {continued) — 

lateral,  wounds  of  bladder,  888 
of  bulb  in,  888 
rectum,  886 
median,  900 

Allarton's  operation  of,  900 
compared  with  lateral,  901 
history  of,  900 
old  Marian  operation,  900 
prostate,  dilatation  of,  in,  901 
for  prostatic  calculus,  988 
by  rectangular  staff,  Bucha- 
nan's operation,  902 
comparative  estimate  of, 
902 
results  of,  901 
for  urethral  calculus,  1029 
medio-bilateral,  903 
quadrilateral    section   of    pro- 

state,  903 
recto-vesical,  903 

results  of,  y04 
snpra-pubic,  904 

after-treatment  of,  905 
operation,  904 
results  of,  905 
ttrethral,  931 
vaginal,  932 
Lithotriptic  lithotomy,  927 
Lithotrite,  906 

Bigelow's,  918 
Civiale's,  911 
Fergusson's,  906 
prostatic,  912 
Weiss  and  Thompson's,  906 
Lithotrity,  905 

after-treatment  of,  911 
anaesthetics  in,  907 
atony  of  the  bladder  after,  914 
chemical  composition  of  calculi  ope- 
rated on,  925 
in  children,  921 
complicated  by  enlarged  prostate, 

912,  923 
conditions    determining   operation, 
922 
age  of  patient,  924 
bladder,  923 
calculus,  924 

consistence  of,  924 
shajje  of,  925 
single  or  several,  925 
situation  of,  925 
size  of,  924 
general  health  of  patient,  923 
kidneys,  923 
prostate,  923 
urethra,  923 
constitutional     disttirbance     from, 

914 
crushing  the  stone,  910 
by  hand  jDressure,  910 
screw  pressure,  910 
cystitis  after,  913 
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Lithotrity  (continued) — 
clangers  in,  913 
difficulties  in,  912 
encysted  calculus  in,  912 
enlargement  of  prostate  in,  912 
epididymitis  and  orcliitis  from,  913 
exploration  of  bladder  after,  921 

final  exploration,  911 
in  females,  930 
hsemorrhage  in,  913 
Idstory  of,  905 

impaction  of  fragments  of  stone  in 
urethra  in,  912.     See  Calculus  in 
Urethra 
irritability  of  bladder  in,  912 

after  operation,  926 
irritative  fever  after,  914 
nephritis  or  pyelitis  after,  914 
operation  of,  907 
preparation  of  patient  for,  906 
pygemia  after,  914 
recurrence  of  calculus  after,  927 
average  frequency  of,  927 
treatment  of,  928 
results  of,  and  as   compared  vrith 

lithotomy,  921 
rigors  after,  914 
seizure  of  stone  in,  90S 

Brodie's  method  of,  908 
Civiale's  method  of,  908 
Coulson's  method  of,  909 
Skey's  method  of,  908 
Thompson's  method  of,  908 
selection  of  operation,  lithotomy  or 

lithotrity,  922 
spasmodic  retention  of  urine  after, 

914 
statistics  of,  922 
suppression  of  urine  after,  914 
using  lithotrite  in,  methods  of,  908 
washing  bladder  after,  911 
Lithotrity  at  single  sitting — rapid  litho- 
trity— lilholapaxy,  915 
critical  consideration  of,  915 
instruments  for,  918 
operation  of,  919 

directions  for,  919 
Littre's  operation  of  colotomy,  670 
Liver,  rupture  of,  561 
Lloyd  on  recto-vesical  lithotomy,  903 
Long-sight,  292,  294 
Lordosis,  501 

Lowenburg,  catheterism  of  Eustachian 
tube,  319 
method  of  removing  foreign  bodies 
from  ear,  305 
Lucas-Championniere   on  relative  topo- 
graphy  of  cerebral  convolutions 
and  cranium,  231 
on  Rolandic  line,  method  of  deter- 
mining, 235 
trephining  in  injuries   of    head, 
directions  for  locality  of  opera- 
tion, 236 


Luke,  James,   observations  on    hernias, 
590,  592,  593,  635 
on  diseases  of  rectum,  711 
Lumbar  abscess,  488 

colotomy  in  imperforate  anus,  750 
hernia,  650 

intestinal  obstruction,  670 
region  of  spinal  cord,  injuries  of,  467 
of  sjDine,  effects  of  concussion 
of,  479 
■wounds  of,  467 
vertebrEe,  dislocations  of,  470 
fracture,  471 
Lungs,  hernia  of,  509 
ruptui-e  of,  504 
vrounds  of,  504 

causes  of,  504 
prognosis  of,  505 
symptoms  of,  504 
treatment  of,  507 
Lupus,  180 

of  nose,  326 
varieties  of,  181 
Luton,  test  for  sugar  in  urine,  799 


MACCORMAC,    Sir  W.,  statistics  of 
knee-joint  excision,  22 
excision    of    shoulder   and    elbow 

joints,  95 
excision  of  scapula,  99 
Mackenzie,     Morell,     on      diseases     of 
pharynx  and  larynx,  436 
laryngeal  forceps,  451 
statistics  of  thyrotomy,  452 
Madelung,  modification  of  colotomy,  673 
Maisonneuve,  treatment  of  nasal  poly- 
pus, 335 
urethrotome,  1022 
Male  breast,  diseases  of,  555 
Mal-eruption  of  wisdom  teeth,  375 
Malformations  of  anus  and  rectum,  748 
of  bladder,  955 
neck,  466 

urethra,  1058  * 

Malgaigne,  observations  on  amputations, 
statistics,  22,  72,  116 
on  excision  of  ankle-joint,  91 
hernise,  577,  612,  635 
Malignant  jjolypus  nasi,  333 
stricture  of  intestine,  656 
of  oesophagus,  442 
rectum,  740 
Mal-position  of  testicle,  1105 
Mammary  gland.     See  Breast 
Marcet  on  urinary  calculi,  825 
Marian  operation  of  lithotomy,  900 
Markoe,  statistics  of  amputation  at  knee- 
joint,  138 
Marsh,  Howard,  operation  for  intestinal 

obstruction  in  infants,  669 
Martin,  Sir  E.,  on  jaundice,  818 

on  hydrocele,  1071 
Martiueau  on  lithotrity,  876,  884 
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Mason,  Erskine,  on  lateral  operation  for 

rapture  of  bladder,  951 
Mason,  F.,  rhiuoplastic  operation,  341 
Mastitis,  519 
Mastodyuia,  528 

Matiguon  on  injection  of  tnercuiy  in  in- 
testinal obstruction.  6f)6 
Maumeue,  test  for  sugar  in  urine,  799 
Max  ^artels,  cases  of  wounds  of  bladder, 

9-19 
McClintock  on  hysterotomy,  1120 
McDowell,  operation  of  ovariotomy,  1128 
McLeod,   G.    H.    B.,   cases   of   gunshot 

wound  of  thorax,  505 
M'Euer,  method  of  removing  nasal  poly- 
pi, 335 
Median  lithotomy,  900.     See  Lithotomy 
Medio-bilatcral  lithotomy,  903 
•Membrana  tympani,  artificial,  316 
Meningitis,  cerebral,  218 

spinal,  476 
Meningocele,  229 
Mercier's  catheter  a  coude,  983 
Messer,  observations  on  chronic  enlarge- 
ment of  prostate,  972 
Metacarpal  bones,  amputation  of,  120 

excision  of,  86 
Metacarpo-phalangeal  joints,    amputa- 
tion at,  119 
Metatarso-plialangeal  joints,  amputation 

at,  127 
Metatarsus,  amputation  at,  128 

excision  of,  67 
Micturition,  increased  frequency  of.    See 

Irritability  of  Bladder 
Military  surgery,  excisions  in.     See  Ex- 
cision of  Joints  for  Injury,  86 
Milk,  abnormal  secretion  of,  554 
abscess,  520 
congestion  with,  554 
■  deficient  secretion  of,  554 
excess  of,  554 

secretion  of,  by  the  male,  555 
teeth,  eruption  of,  372 
Misdesc€nt  of  testicle,  1106 
Misplacements  of  teeth,  373 
Moon,  wire-splint  for  teeth,  398 
Moore,  test  for  sugar  in  lu'ine,  798 
Morand  on  urinary  calculi,  820 
Morbid  conditions  of  stump,  110 
Morris,  H.,  on  eczema  of  nipple,  in  can- 
cer of  bi-east,  547 
on  nephro-lithotomy,  775 
Morris,  Malcolm,  on  diseases  of  the  skin, 

146 
Mott  on  repeated  lithotomy,  928 
Mouth,  cancrum  oris,  353 

congenital  contraction  of,  353 
diseases  of,  349 
scalds  of,  427 
Mucous  polypi,  331 
Mulberry  calculus,  826 
iliiller    on    enchondroma    in   mammary 
gland,  534 


Mumps,  463 

Murray  on  contents  of  umbilical  hernia, 

641 
Muscae  volitantes,  281 
Muscles,   spasm   of,   after   excision    of 

joints,  9 
Mydriasis,  267 
Myelitis,  spinal,  476 
Myeloid  tumour  of  cranium,  228 

of  jaw,  412 
Myoma  tumours  of  uterus,  1119 
Myopia,  291 
Myosis,  267 
Myringitis,  312 

AT^TUS  of  cheek,  354 
iN    of  eyelids,  250 
face,  354 
gums,  412 
jaws,  412 
lips,  349 

meatus  urinarius,  in  female,  1114 
nose,  329 
prepuce,  1057 
scalp,  227 
tongue,  369 
vagina,  1118 
Xasal  fossae,  foreign  bodies  in,  323 

polypi,  331 
Xasmyth,  A.,  on  artificial  palate,  405 
Natural  anchylosis  compared  with  ex- 
cision, 12.     See  Excisional  Surgery  of 
Special  Joints 
Xebula  of  cornea,  260 
Neck,  abscess  of,  464 

bursEe,  enlarged,  in,  465 

congenital  fistulse  in,  466 

cysts  in,  465 

enlargement  of  lymphatic  glands  in, 

464 
induration  of  sterno-mastoid  muscle, 

464 
tumours  of,  465 

congenital,  466 
Necrosis  after  joint-excision,    25.     See 
Ee-excision 
of  cranial  bones,  189 
jaws,  406 
larynx,  4r45 
in  stumps,  112 
Nelaton,  operation  for  extroverted  blad- 
der, 957 
on  hysterotomy,  1120 
operation,  palatine,    for   naso-pha- 
ryngeal  polypus,  336 
for  penile  fistula,  1045 
pre-rectal  lithotomy,  945 
on  results  of  trephiuing  for  fracture 
of  skull,  224 
Nephrectomy,  771 

statistical  results  of,  774 
Nephritis,  756 
acute,  756 
chronic,  757 
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Nephritis,  interstitial,  759 

treatment,  761 
Nephro-lithotomy,  775 
Nephrorraphy,  777 
Nephrotomy,  774 
Neuralgia  of  bladder,  963 

of  breast,  528.    See  Chronic  Indura- 
tion of,  527 
dental,  394 
facial,  394 
of  rectum,  754 

stump,  after  amputation,  113 
testis,  1105 
Night-sight,  295 
Nipple,  cracked,  524 

inflammation  of,  524 
retraction  of,  in  cancer,  538 
supernumerary,  556 
Nose,  abscess  of,  330 

in  frontal  sinus,  344 
ala  of,  restored,  343 
artificial,  344 
calculi  in,  337 
cancer  of,  326 
caries  of  bones  of,  331 
closure  of  nostrils,  337 
columna  of,  restored,  343 
depressed,  operation  for,  343 
diseases  of,  325 
epithelial  cancer  of,  326 
epistaxis,  323 
foreign  bodies  in,  323 
frontal  sinuses,  diseases  of,  344 
foreign  bodies  in,  345 
fractures  of,  345 
injuries  of,  345 
worms  in,  345 
injuries  of,  323 
lipoma  of,  325 
■  lupus  of,  326 

varieties  of,  327 
nsevus  of,  329 
necrosis  of  bones  of,  331 
ozaena,  329 

varieties  of,  329 
papilloma  of,  337 
plastic  surgery  of,  339 
plugging  nares,  324 
polypi  of,  331.     See  Polypus 
rhinoplastic  operations,  339 

Indian  operation,  340 
rhinoscopy,  338 
rodent  ulcer  of,  329 
syphilitic  ulcer  of,  329 
thickening  of    Schneiderian   mem- 
brane of,  331 
tumours  of  septum  of,  337 
ulcer  of,  330 

various  species  of,  330 
watery  discharge  from,  330 
Nuhn,  femoral  hernia,  variety  of,  635 
Nunneley's  submental  operation  for  re- 
moval of  tongue,  366 
Nyctalopia,  295 


OBTUEATOR  hernia,  649 
Odontalgia,  393 
(Edematous  laryngitis,  445 

treatment  of,  449 
(Esophagotomy,  435 
(Esophagus,  foreign  bodies  in,  433 
cesophagotomy  for,  435 
dilatation  and  sacculation  of,  445 
diseases  of,  436 
injuries  of,  421 
paralysis  of,  444 
stricture  of,  441 

diagnosis  of,  kind  of,  442 
dysphagia  in,  442 
gastrostomy  in,  443 
oesophagostomy  in,  444 
organic,  441 
spasmodic,  442 
treatment  of,  443 
wounds  of,  422 
Ohleman,   of  Bremen,   statistics  of  re- 
moval of  upper  jaw,  417 
Oliver,  George,  on  peptonuria,  806 
Oilier,  observations  on  periosteal  repro- 
duction of  bone,  10 
Ollivier,  cases  of  wounds  of  heart,  505, 
506 
on  spinal  myehtis,  476 
Omentum  in  hernia,  573 

cysts  in,  573,  598 
management  of,  597 
symptoms  of,  579 
protruded,  in  wounds  of  abdomen, 
562 
management  of,  564 
Omphalocele,  643 
Operations,  erysipelas  after,  117 
exhaustion  after,  117 
gangrene  after,  117 
haemorrhage  after,  117 

primary  and  secondary,  117 
influence  of  general  health  on,  115 
of  hygienic  conditions  on,  115 
pneumonia  after,  117 
pyaemia  after,  117 
shock  after,  117 
tetanus  after,  117 
Ophthalmia,  253 
catarrhal,  254 
gonorrhceal,  256 
purulent,  255 

in  new-born  infants,  256 
pustular  or  phlyctenular,  255 
rheumatic,  263 
scrofulous,  257 
Ophthalmia  tarsi,  245 
Ophthalmic  surgery,  240 

diseases  of  choroid  and  retina,  280 
of  conjunctiva,  253 
cornea,  259 
eyeball,  295 
eyelids,  244 
iris,  264 
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Ophthalmic  surgery  (coniinioed)  — 

diseasesof  lachrymal  apparatus,  250 
of  lens  and  capsule,  270 
sclerotic,  263 
injariesofeyeanditsappendages,240 
contusion  of,  243 
foreign  bodies  in,  243 
wounds  of  eyeball,  210 

of  eyebrows  and  lids,  240 
Ophthalmoscope,  281 

healthy  appearances  of  choroid,  284 
of  lens  and  capsule,  284 
optic  nerve,  284 
retina,  283 

vitreous  humour,  etc.,  284 
morbid  appearances,  285 
Orbit,   haemorrhage   into,   in   fractured 
skull,  202 
tumours  in,  296 
Orchitis,  1083 

treatment  of,  1085 
Organic  stricture  of  oesophagus,  441 

of  urethra,  1001 
Organs  and  regions,  injuries  and  diseases 

of,  184 
Organs  of  special  sense,  and  their  appen- 
dages, 240 
Os  calcis,  excision  of,  64 
Osiander  (of  Gottingen)  on  excision  of 

cancerous  nicer  of  uterus,  1124 
Osseous  tumours  of  jaws,  412 
Otis,  urethrotome,  1022 
Otitis  externa,  308 

media,  321 
Otorrhoea,  309 
Otoscope,  300 
Ovarian  dropsy,  1126 
tumours,  1126 

causes  of,  1126 
cancerous,  1126 
cystic,  1126 

proliferous,  1126 
dermoid,  1126 
diagnosis  of,  1126 
fibrous,  1126 
natural  course  of,  1127 
rate  of  growth  of,  1126 
spontaneous  cure  of,  1127 
treatment  of,  1127 

by  compression,  1128 
fistulous  channels,  1128 
obliteration  of  cyst,  by 
injection     of     iodine, 
1128 
ovariotomy,  or  extirpa- 
tion, 1128 
tapping  of  cyst,  1127 
Ovaries,  absence  of,  1125 
Ovariotomy,  1128 

conditions  favourable  and  unfavour- 
able for,  1129 
history  of,  1129 

normal,  or  Battey's  operation,  1121 
operation  of,  1130 


Ovariotomy  {continued)  — 

ojieratioa  of,  after-treatment,  1133 
antiseptic  dressing  of,  1133 
closure  of  wound,  1133 
drainage,  1133 
exploration  of  tumour,  1131 
management  of  adhesions,  1132 
incision  for,  1131 
instruments  for,  1130 
ligature  of  bleeding  vessels,  1132 

of  pedicle,  1132 
tapping  of  cystic  tumour,  1131 
results  of,  1133 
selection  ok'  cases  for,  1129 
Oxalate  of  lime  calculi,  826.     See  Cal- 
culus 
in  urine,  790,  813 
Oxygen,  absence  of,  a  cause  of  asphyxia, 
430 


PAGAN'S    treatment  of  hernia  testis, 
1090 
Paget    (of   Leicester)    on    supra-pubic 

puncture  of  bladder,  1034 
Paget,    Sir   James,    oral   operation    for 
removal  of  tongue,  363 
on  "  stammering  of  bladder,"  965 
tumours  of  breast,  530,  545,  546, 
549,  550 
Palate,  artificial,  399,  405 
hard,  cleft,  401 

operation  for,  405 
perforation  in,  399,  405 
soft,  cleft,  401 
staj)hyloraphy,  402 

Fergusson's  operation  of,  402 
tumours  of  velum,  439 
abscess  of  velum,  439 
Pancoast's    compressor    of    abdominal 
aorta,  142 
operation  for  extroverted  bladder, 
957 
Pancreas,  rupture  of,  562 
Paracentesis  abdominis,  691 
capitis,  229 
pericardii,  515 
thoracis,  513 

deformity  after,  515 
Paralysis  from  concussion  of  spinal  cord, 
477 
from  fracture  of  skull,  192,  202 
of  spine,  471 
traumatic  encephalitis,  221 

meningitis,  219 
wounds  of  spinal  cord,  467 
Paraphimosis,  1053 

treatment  of,  1054 
Paraplegia  from  fracture  of  spine,  471 
from  spinal  concussion,  477 

wounds  of  spinal  cord,  467 
Pare  on  wounds,  incised,  of  brain,  215 

on  amputation  of  penis,  1057 
Parise  on  hernias,  612 
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Pai'ker,  Langston,  on  chronic  balanitis, 

1050 
Parkes,  E.  A.,  observations  on  urine,  782, 
803 

■otid  gland,  diseases  of,  463 
division  of  duct  of,  352 
excision  of,  463 
inflammation  of,  463 
tumours  of,  463 

treatment  of,  463 
arotid  region,  tumours  in,  463 
Particular  amputations,  118 
Partridge,  P.,  femoral  hernia,  variety  of, 
635 
on  spontaneous  gangrene  of  penis, 
1054 
Pavy,  F.  W.,  observations  on  urine,  815 
Pelletan,  observations  on  herniae,  574 

on  sounding  bladder,  865 
Pelvic  haematocele,  682,  691 
Pelvis,  cellulitis  of,  889,  893 

rickety  deformity,  in  lithotomy,  886 
Penetrating  wound  of  abdomen,  560 

of  chest,  504 
Peniere,  L.,  statistics  of  knee-joint  exci- 
sion, 22,  88 
Penis,  amputation  of,  1056 
results  of,  1057 
corpora  cavernosa  of.     See  Diseases 

of 
diseases  of,  1049 
elephantoid  growth  of,  1055 
epithelial  cancer  of,  1055 
extravasation  of  urine  into,  1039 
fibro-plastic  growth  of,  1058 
fistula  in,  1044 
gangrene  of,  1054 
haemorrhage  from,  1048 
inflammatioa  of,  1054,  1057 
injuries  of,  1048 
laceration  of,  1048 
malformations  of,  1058 
naevus  of,  1057 
rupture  of  fraenum,  1049 

of  sheath  of  corpora  cavernosa, 
1048 
scirrhus  of,  1055 
warts  on,  1055 
wounds  of,  1048 
Pericardium,  dropsy  of,  514 

wounds  of,  505 
Perinaeum  in  female,  laceration  of,  1110 
consequences  of,  1111 
treatment  of,  1111 

results  of,  1112 
with  recto-vaginal  fistula,  745 
Perineal  abscess,  1009,  1030,  1042 
hernia,  652 

incision  for  imperforate  anus,  749 
lithotrity,  927 
section,  1023 
Perinephritic  abscess,  764 
Periosteum,  contusion  of  cranial,  187 
preservation  of,  in  joint-excision,  10 


Periosteum,  reproduction  of  bone  by,  10 
Peritonitis,  563 

traumatic,  567 

with  hernia,  irreducible,  586 
strangulated,  585 
after  operation  for,  600 
Petit,  J.  L.,  observations  on  cerebral  ab- 
scess, 222 

on  herniae,  593,  647 
Pettenkofer,  test  for  bile  acids  in  urine, 

808 
Phantom  tumours  of  abdomen,  701 
Pharyngitis,  440 
Pharyngotomy,  435 
Pharynx,  abscess  behind,  440 

diseases  of,  436 

foreign  bodies  in,  433 

inflammation  of,  440 

injm-ies  of,  421 

scalds  of,  427 

syphilitic  ulceration  of,  441 

tumours  of,  4^1 

wounds  of,  422 
Phimosis,  1051 

acquired,  1051 

circumcision  for,  1052 

congenital,  1051 

dilatation  of,  1053 

slitting  prepuce  for,  1052 

treatment  of,  1051 
Phosphates  in  urine,  786,  812 
Phosphatic  calculi,  827,  834 

in  relation  to  lithotrity,  924 
lithotomy,  884 
Physick's  tonsillotome,  438 

on  lithotomy,  887 
urinarv  calculi,  822 
Piles,  blind,  718 

causes  of,  exciting,  722 
predisposing,  722 

cauterization  in,  727 

clamp  in,  728 

complications  of,  721    ' 

constitutional  treatment  of,  722 

diagnosis  of,  721 

ecraseur  in,  729 

excision  of,  724 

external,  717 

inflammation  of,  717 

extruded,  719 

congestion  of,  719 

heemoiThage  from,  720 

interna],  718 

inflammation  of,  720 
varieties  of,  718 

intero-extemal,  716 

ligature  of,  725 

local  applications  for,  723 

mortification  and  sloughing  of,  719 

open,  718 

operations  on,  724 

pathology  of,  716 

stricture  of,  716 

suppuration  of,  718 
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Piles  (continued)  — 
symptoms  of,  718 
terminations  of,  722 
treatment  of,  722 
ulceration  of,  719 
rillore's  operation  of  colotomy,  670 
Pinguecula,  259 

Pirogoff's  amputation  at  ankle-joint,  132 
Pirrie,  modification  of  Pirogoff's  ampu- 
tation, 133 
of  Syme's  amputation,  132 
cases  of  opei-ation  for  hare-lip,  349 
Plastic  surgery  of  bladder,  957 
of  eyelids,  247 
lips,  351 
nose,  339 
palate,  400 
perinceum,  1111 
urethra,  1044 
vagina,  744,  751 
Plugging  nares,  324 
Pneumatocele,  509 
Pneumothorax,  510 

Podrazki  on  a  difiBcnlty  in  lithotomy,  885 
Pollitzer's   method    of    opening    Eusta- 
chian tube,  300 
Pollock,  George,  statistics  of  amputation 
at  knee-joint,  138 
on  causes  of  intestinal  obstruction, 
665 
Polypus  of  gum,  412 
in  bladder,  938 
ear,  310 

frontal  sinuses,  345 
larynx,  446 
nasal,  331 

fibrous,  333 
malignant,  333 
mucous  or  gelatinous,  331 
diagnosis  of,  332 
removal  of,  by  boutonniere 
palatine,  335 
by  forceps,  334 
ligature,  335 
plug-extraction,  335 
slitting  of  ala,  335 
symptoms  of,  332 
treatment  of,  333 
naso-pharyngeal,  335 

removal  of,  by  ligature,  335 
operation — by    alar    inci- 
sion, 337 
by  excision  of  upper 

maxilla,  337 
through    antrum,    or 
Huguier's,  336 
palate,   or   Nela- 
^ton's,  336 
pharyngeal,  441 
of  rectum,  734 

tooth-pulp,  385 
in  urethra,  1028 
uterine,  1122 
in  vagina,  1118 


Polypus  in  velum  palati,  439 
Portal  on  spinal  myelitis,  476 
Posterior  curvatures  of  spine,  oOl 
Posthitis,  1050 

Pott,  Percival,  observations  on  fistula  in 
ano,  709 
on  brain,  compression  of,  215 
puffy  tumour,  189 
diffused  hydrocele  of  spermatic 

cord,  1075 
hernia?,  574,  610,  689 
varicocele,  1081 
Po-wer,  H.,  on  ophthalmic  surgery,  240 
Prepuce,  cancer  of,  1056 

contracted    orifice    of,    1051.      See 

Phimosis 
gangrene  of,  1054 
herpes  of,  1050 
hypertrophy  of,  1055 
inflammation  of,  1019 
retracted,  1053.     See  Paraphimosis 
warts  on,  1055 
Presbyopia,  294 
Priapism,  1058 

Primary  and  secondary  amputations,  117 
secondary  amputation  after  joint- 
excision,  12.  See  Special  Excisions 
Probang  for  oesophagus,  434 
Prolapsus  of  anus,  729 
causes  of,  731 
cauterization  in,  733 
diagnosis  of,  730 

from  piles,  721 
excision  of,  732 
ligature  of,  733 
rectum,  716,  729 
reduction  of,  731 
signs  of,  729 

structural  conditions  of,  729 
treatment  of,  731 

constitutional,  731 
local,  732 
of  bladder,  952 
tongue,  356 
uterus,  1118 
vagina,  1117 
Prolapsus   and   procidentia   of    uterus, 

1118 
Prostate  gland,  anatomy  of,  845 
abscess  of,  970 

peri-prostatic,  970 
atrophy  of,  984 
calculus  in,  986 
cancer  of,  984 
cysts  in,  985 
diseases  of,  968 
enlargement  of,  972 
causes  of,  976 
chronic,  972 
consequences,  980 
diagnosis  of,  979 
examination  of,  977 
pathology  of,  981 
physical  characters  of,  973 
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Prostate  gland  (continued)  — 

enlargement  of,  retention  of  urine 
from,  981 
treatment  of,  981 
structural  conditions  of,  972 
structural    alterations    in  pro- 
static urethra   and  neck  of 
bladder,  974 
symptoms  of,  97G 

urethral  exploration,  977 
terminations  of,  980 
treatment  of,  981 
liseinorrhage  from,  985 
inflammation  of,  969 
causes  of,  969 
chronic,.  971 

retention  of  urine  from,  969 
symptoms  of,  969 
treatment  of,  969 
tubercle  of,  985 
ulceration  of,  894  ' 
Prostatic  calculus,  986 
catheter,  982 

urethra,    alterations   in,    from   en- 
largement of  prostate,  974 
anatomy  of,  849 
Prostatitis,  969 
Prostatorrhoea,  971,  993 
Protrusion  of  abdominal  viscera,  562 
of  brain,  207.     See  Hernia  cerebri 
lung,  509 
Prout  on  oxaluria,  792 

on  urinary  calculi,  821,  825,  834 
Psoas  abscess,  487 
diagnosis  of,  488 
progress  of,  488 
symptoms  of,  487 
treatment  of,  490 
Ptosis,  249 
Pndendal  hernia,  653 
Pudendum,  abscess  of  labium,  1113 
closure  of  labia  or  vagina,  1115 
condylomata  on,  1113 
cystic  tumours  of,  1113 
epithelial  cancer  of,  1114 
fibrous  tumour  of,  1113 
hypertrophy   of    clitoris    or   labise, 

1112 
lupus  of,  1114 
oedema  of  labia,  1114 
rodent  ulcer  of,  1113 
varicose  veins  of  labia,  1115 
vascular    or    erectile   tumours   of, 
1114 
Pulmonary  cavities,  surgical  treatment 

of,  515 
Puncture  of  bladder  above  pubes,  1033 
through  rectura,  1032 

symjDhysis  pubis,  1035 
Pupil,  artificial,  formation  of,  268 
Purves,  W.  L.,  on  aural  surgery,  299 
Pyelitis,  762 
Pyonephrosis,  763 
Pyothorax,  512.     See  Empyema 
VOL.  II. 


QUADRILATERAL   section   of    pro- 
state, 908 
Quain,  R.,  on  diseases  of  rectum,  705, 
714,  734 


RADICAL  cure  of  hernia,  623.     See 
Special  Herniaa 
of  hydrocele,  1070 
varicocele,  1081 
Radius,  excision  of,  101 
Ranula,  370 

treatment  of,  371 
Eecamier    on   treatment    of    ulcer    of 

rectum,  715 
Rectal  fistute,  743 
Rectangular  staff  operation  of  lithotomy, 

902 
Recto-vesical  lithotomy,  903 
Rectum,  abscess  of,  703 

anatomical  distribution  of  veins  of, 

716 
atony  of,  752 
fistulas  of,  743 
foreign  bodies  in,  747 
functional  disordei's  of,  753 
imperforate,  750 
injuries  of,  747 
irritability  of,  753 
malformations  of,  748 
neuralgia  of,  754 
polypus  of,  734 

diagnosis  from  piles,  721 
varieties  of,  734 
prolapsus  of,  716,  729 
scirrhus  of,  740 
stricture  of,  cancerous,  740 

fibrous,  735 
ulcer  of,  712,  715 
vfound  of,  747 
Recurrence  of  stone  in  bladder,  after 
lithotomy,  895 
after  lithotrity,  927 
Rees,  G.  O.,  observations  on  urine,  789, 
798,  813 
on  calculi,  824,  825 
Reid  on  diaj)hragmatic  hernia,  654 
Regions,  injuries  and  diseases  of,  184 
Regnoli's  operation  on  the  tongue,  367 
Renal  abscess.     See  Pyonephrosis 
calculus,  858 

symptoms  of  descent  of,  858 
treatment  of,  859 
Respiration,  artificial,  430 
after-treatment,  433 
methods  of,  430 
Retention  of  urine,  1030.     See  Urine 
from  atony^of  bladder,  965 

enlargement  of  prostate,  966, 

981 
impotency  of  bladder,  965 
paralysis  of  bladder,  964 
stricture  of  urethra,  10L;3 
4   F 
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Retention  of  urine,  with  incontinence, 

967 
Eetiua,  diseases  of,  280 
Retinitis,  albuminm-ic,  286 
Reybard's  urethrotome,  1022 
Ehea-Bai-ton   on   section  of   femur  be- 
tween trochanters,  55 
Rheumatism,  gonorrhocal,  997 
Rhinoliths,  337 
RhinoiThoea,  329 
Ehizodontropr,  386 
Ribes  on  fistula  in  ano,  705 
Richard,  Adolphe,  operation  for  extro- 
version of  bhidder.  957 
Richet,  femoral  hernia,  variety  of.  635 
Ricord  on  gonon-hcea,  991,  997 

treatment  of,  in  female,  1001 
opeimtion  for  varicocele,  lOSl 
Rizzoli,  subperiosteal  resection  of  jaw, 
40S 
section  of  neck  of  lower  jaw,  421 
Robert,  observations  on  escape  of  cere- 
bro-spinal  fluid  in  fractures  of  skull, 
204 
Roberts,  W..  observations  on  ui-ine,  788, 
791,  792,  800,  801 
on  calculi,  834 
Robin  and  Terdeil,  observations  on  urine, 

785 
Rollet,  observations  on  gonoiThoea,  992 
Roosa,  St.  John,  examination  of  mem- 

bi'aua  tympani,  300 
Rose,  TT..  on  cleft  palate,  400 
Roux,  observation  on  cerebral  abscess, 
222 
on  abortive  lithotomy,  865 
Rudolphi  on  worms  in  urinary  bladder, 

952 
Rupture  of  abdominal  viscera,  560 
of  bladder,  950,  1040 
bowels,  560 
diaphragm,  562 
heart,  505 
kidneys,  561 
liver,  561 
lung,  504 
pancreas,  562 
pericai'dinm,  505 
spleen,  561 
stomach,  560 
urethra,  1003,  1010,  1038 


SABATIEE  on  fistula  in  ano,  705 
Seeinisch's  ulcer  of  cornea,  261 
Salivai-y  fistula,  352 

treatment  of,  352 
Salmon,  F.,  on  operation  for  fistula  in 

ano,  709 
Salter's  statistics  of  phosphorus-necrosis 

of  jaws,  407 
Sanson,  cases  of  -wounds  of  heart,  506 
Sarcocele,  1086 
chronic,  1086 


Sarcocele  {coyttinited)  — 

nodular  scrofulous,  1088 

svphilitic,  1087 
scrofulous,  1088 

consequences  of,  1089 
treatment  of,  1089 
simple,  1086 
syphilitic,  1087 

consequences  of,  1087 
treatment  of,  1088 
tuberculous,  10S8 
Saw,  amputating,  102 

application  of,  132,  140 
Butcher's,  70 
chain,  45 

for  excision  of  jaw,  419 
Hey's,  224 

for  section  of  femur,  55,  58 
trephining,  224 
Sayre  on  excision  of  joints,  subperiosteal, 
47 
on   section  of  femur  between  tro- 
chanters, 55 
treatment   of    spinal   curvature, 
491,  500 
Scalp,  blood-tumours  of,  227 
cephalha3matoma  of,  187 
contusions  of,  187 
diseases  of,  184 
extravasation  under,  187 
injuries  of,  184 
nsevus  of,  227 
wens  of,  225 

congenital,  227 
■wounds  of,  184 
gunshot,  186 
Scanzoni,  cases    of    dermoid   cysts   of 

uterus,  1126 
Scaphoid  bone,  excision  of,  66 
Scapula,  excision  of,  97 
complete,  98 
partial,  98 
Scarpa  on  lithotomy,  876 

on  difihised  hydrocele  of  spermatic 
cord,  1075 
Scheele  on  uric-acid  calculus,  824 
Scherer,  observations  on  urine,  779,  785 
Schrotter  on  injection  of  hydronephro- 
sis, 767 
Sciatic  hernia,  653 
Scirrhous  tubercle  of  penis,  1055 

diagnosis   froru  chancrous    indura- 
tion, 1056 
common  wart,  1056 
Scirrhus  of  bladder,  940 
of  breast,  536 
neck,  465 
nose,  326 
oesophagus,  442 
parotid  region,  463 
penis,  1055 
rectum,  740 
testicle,  1094 
tongue,  360 
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Sclerotic,  diseases  of,  263 

stains  from  nitrate  of  silver  in,  259 
Sclerotitis,  263 

ohronic,  263 

diagnosis  of,  263 

treatment  of,  263 
Scrofulous  caries  of  spine,  482 

tumour  of  breast,  523 
Scrotal  abscess,  1042 

fistula,  1043 

hernia,  570,  605,  609,  619,  621 
Scrotum,  anasarca  of,  1061 

calculi  in,  1064 

cancer  of,  1064 

contusion  of,  1060 

cutaneous  affections  of,  1062 

cystic  tumour  of,  1064 

diseases  of,  1060 

elephantiasis  of,  1062 
excision  of,  1063 
results  of,  1063 

emphysema  of,  1061 

fatty  tumour  of,  1064 

fibrous  tumour  of,  1064 

hypertrophy  of,  1062 

inflammatory  csdema  of,  1060 

oedema    of,   in  new-born    infants, 
1061 

papilloma  of,  1065 

pediculi  of,  1062 

prurigo  of,  1061 

sebaceous  cysts  in,  1064 

tumours  of,  1064 

wounds  of,  1059 
Sebaceous  cysts  of  eyelids,  250 

of  scalp,  225 

in  scrotum,  1064 
Section,  inf ra-trochanteric,  of  femur,  57 

of  neck  of  femur,  55 
Sedillot's  operation  of  gastrotomy,  443 
Seminal  emissions,  1098 

flux,  1099 
Senf  tleben,  cases  of  removal  of  polypoid 

growths  from  urinary  bladder,  939 
Septum  of  nose,  abscess  of,  330 

caries  and  necrosis  of,  331 

tumours  of,  337 

ulcer  of,  330 
Sharpless  on  congenital  malformations 

of  rectum,  751 
Shaw,    A.,    on    adherent     calculus    in 

bladder,  883 
Shock  after  amputations,  117 
Short-sight,  291 

Shoulder-joint,  amputation  at,  124 
results  of,  126 

excision  of,  75 
for  injury,  92 

gunshot  wounds  of,  92 
Sibley,  S.  W.,  statistics    of    cancer  of 

breast,  550 
Siegle's  pneumatic  ear-speculum,  303 
Sieveking  on  hydatids  in  urinaiy  blad- 
der, 952 


Sight,  affections  of,  280 
day,  295 
defective,  280 
dimness  of,  280 
imj^aired,  280 
long,  292,  294 
night,  295 
short,  291 

affected  by  spinal  contusion,  478 
Sigmond  on  gonorrhoea,  995 
Silicious  calculus,  829.     See  Calculus 
Silvester's  method  of  artificial  i-esptra- 

tion,  431 
Simon's    observations    on   hydatids    in 

urinary  bladder,  952 
Simon  (of  Heidelberg),  observations  on 
nephrectomy,  771 
on  urethral  dilatation  in  female,  930 
.Simpson,   Sir   J.  T.,  on  cauterization  of 
uterine  cancer,  1124 
on  hysterotomy,  1120 
enucleation  of  uterine  fibroid s ,  1 120 
Sims,  Marion,  on  cholecystotomy,  689 
on  vagino-vesical  lithotomy,  932 

vesico-vaginal  fistula,  1047 
operation  for  prolapsus  of  uterus, 

1119 
cases  of  excision  of  uterine  cancer, 
1124 
Sinus,  frontal,  diseases  of,  344 

in  spinal  abscess,  488 
Skey  on  hthotomy,  876,  879 

on  lithotrity,  908 
Skin  in  cancer  of  breast,  538 
Skin-diseases,  general,  146 
primary  lesions,  147 
bulla,  148 
macule,  147 
papule,  148 
pustule,  149 
tubercle,  148 
vesicle,  148 
wheal,  149 
secondary  lesions,  149 
crust,  149 

desquamation  and  scale,  149 
excoriation,  149 
infiltration    and   hypertrophy, 

149 
pigmentation,  149 
ulcer  and  cicatrix,  150 
Skin-diseases,  special — atrophic,  177 
of  corium,  177 

atrophia  cutis,  177 
hair,  177 

alopecia,  177 

areata,  178 
trichorexis  nodosa,  178 
nails,  178 
pigment,  177 

albinismus,  177 
leucoderma,  177 
glandular,  155 

of  sebaceous  glands,  155 
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Skin-diseases,  special  (continued)  — 
glaudular,  of  sebaceous  glands,  acne 
punctata,  15(3 
acne  rosacea,  158 
sycosis,  157 
vulgaris,  157 
seborrhoea,  155 
sweat  glands,  158 
hsemorrhagic,  172 

purpura,  and  its  varieties,  172 
hypertrophic,  173 

of  connective  tissue,  176 
dermatolysis,  176 
elephantiasis      arabum, 

176 
morpbaea,  176 
nseviis     pilosis  —  hairy 

mole,  177 
scleroderma,  176 
epidermis  and  papillte,  174 
clavus — corn,  17-i 
icthyosisand  xeroderma, 

175 
keratosis  pilaris,  176 
tylosis  or  tyloma,  174 
verrucse   or   warts,  and 
varieties,  175 
nails,  177 
pigment,  173 

chloasma  uterinum,  174 
lentigo,    .  ephelis,      or 

freckles,  173 
melanoderma,  174 
morbus  Addisonii,  174 
nsevus  pigmentosus,  174 
inflammatorj^,  160 
bullous,  167 

pemiiliigus,  and  its  varie- 
ties, 167 
eczematous,  and  its  varieties, 
160 
contagions  impetigo,  170 
pityriasis  rubra,  171 
erythematous,  and  its  varieties, 
160 
pellagi-a,  162 
roseola,  161 
urticaria,  161 
papular,  163 

lichen,    and  its  varieties, 

163 
prurigo,  and  its  varieties, 
164 
squamous,  171 

icthyosis,  172 
psoriasis,  and  its  varieties, 
171 
vesicular,  165 

cheiro-pompholyx,  166 
1         herpes,  and  its  varieties. 
165 
neurotic,  159 

dystrophia,  159 
pruritis,  159 


Skin-diseases,  special  (continued)  — 
new  formations,  178 
innocent,  178 

of  connective  tissue,  179 
fibroma,  179 
keloid,  179 
xanthoma,  180 
epidermis  —  moUuscum 

contagiosum,  178 
granulation  tissue,  180 
lupus    erythemato- 
sus, 182 
vulgaris,  180 
rhinoscleroma,  183 
scrofuloderma,  183 
parasitic,  150 
animal,  150 

phthiriasis  —  pediculosis, 

151 
scabies,  150 
vegetable — fungi,  152 

tinea  circinata  (ringworm), 
and  eczema  margi- 
natum, 152 
favosa,  154 
tonsurans,     and     sy- 
cosis, 152 
versicolor — ^pityriasis, 
155 
Skull,  contusion  of,  188 

consequences  of,  189 
extravasation  within,  195,  196,  206, 

214 
foreign   bodies    in,    216.     See    De- 
pressed Fracture 
fractures  of,  190 
base  of,  201 

brain-substance  discharged 

in,  202 
causes  of,  205 
diagnosis  of,  201 
effects  of,  205 
haemorrhage  from  ears  in, 
202 
from  nose   or  mouth, 

203 
into  orbit,  203 
prognosis  of,  206 
serous  fluid  discharged  in, 

202 
symptoms  of,  201 
temperature  in,  204 
terminations  of,  205 
treatment  of,  206 
vomiting  of  blood  in,  203 
by  contre-coup,  205 
of  vault  of,  190 
causes  of,  194 
comminuted,  190 
compound  of,  192 
consequences  of,  196 
depressed,  191 

treatment  of,  199 
trephining  in,  200 
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Skull,  fracture  o£  vault  of  (continued)  — 
diagnosis  of,  192 
incomplete,  191 
punctured,  191 
repair  in,  198 
simple,  190 

diagnosis  of,  192 

symptoms  of,  192 

suppui'ation    within,    197, 

214,  219 
sjnoaptoms  of,  192 
treatment  of,  197 
varieties  of,  190 
gunshot  wounds  of,  216 

treatment,  217 
hydrocejohalus,  229 
separation  of  sutures,  or  diastasis, 

206 
trephining  the,  223 

after-treatment  of,  224 
results  of,  224 
tumours  of,  227 
Sloping    seat    for  lateral  curvature    of 

spine,  497 
Sloughing  of  stumps,  112 
Smith,  Henry,  statistics   of    knee-joint 
excision,  22 
on   diseases   of    rectum,  727,  729, 
733 
stricture    of    urethra,    statistics, 
1002 
Smith,  Stephen,  statistics  of  fracture  of 

axis,  472 
Snelling's  reading-tests,  295 
Solution  of  stone  in  bladder,  834 
Souberbielle  on  lithotomy,  876 

statistics  of  lithotomy  after  litho- 

trity,  927 
on  sujDra.jDubic  operation,  905 
Sounding  for  stone,  862 
dangers  from,  864 
knowledge  gained  by,  863 
Sounds,  862,  1005 

South,  J.  P.,  on  accidental  haemorrhage 
in  tapping  abdomen,  693 
on    lithotomv,    haamorrhage    after, 

887 
statistics  of  calculus  in  female,  928 
Sontham,    F.   A.,   on    solvent   injection 

for  urinary  calculi,  835 
Spanton,  W.  D.,  radical  cure  of  hernia, 

628 
Spasmodic  contraction  of  sphincter  ani, 
753 
stricture  of  oesophagus,  442 
diagnosis  of,  442 
treatment  of,  443 
of  urethra,  1026 
Special  hernias,  605 
Speculum  ani,  713 
vaginae,  1046 
Spence,    James,  amputation   at  ankle- 
joint,  133 
at  hip.joint,  145 


Spence,  James  (continued) — 

amputation  at  shoulder-joiut,  125 

of  thigh,  140 
statistics  of  amputation,  116 
on  excision  of  joints  :  knee,  19 

wrist,  86 
on  compression  of  brain,  215 
excision  of  lower  jaw,  419 
cases  of  tracheotomy  for  croup,  450 
on  hemiae,  597,  601,  622 
lithotomy,  876,  895,  928 
forcible    cathetex'ism  in  chronic 

enlargement  of  prostate,  983 
stricture  of  urethra,  1012 
external  urethrotomy  in  retention 
of  urine,  1032 
Spermatic  cord,  diseases  of,  1065 
haematocele  of,  1078 
hydrocele  of,  1074 
diffused,  1075 
relations  of,  to  hernia,  607,  609 
tumours  of,  1076 
varicocele  of,  1079 
Spermatorrhcea,  1098 
causes  of,  1099 
passive,  1099^ 
spasmodic,  ITOO 
treatment  of,  1100 
Sphacelus  of    intestine  in  hernia,  576, 
585 
treatment  of,  596 
of  omentum  in  hernia,  576,  585 

treatment  of,  597 
of  piles,  719 

treatment  of,  724 
in  prolapsus  recti,  730 
Spillmann,  statistics  of   kuee- joint   ex- 
cision, 88 
Spina  bifida,  502 
course  of,  503 

structural  conditions  in,  502 
symptoms  of,  503 
treatment  of,  503 
Spinal  cord,  compression  of,  481 
concussion  of,  475 
diagnosis  of,  480 

from  hysteria,  480 
direct  concussion,  477 
symptoms  of,  477 
indirect  concussion,  477 

post-mortem     examination 
of,   after  railway  colli- 
sion, 476 
symptoms  after,  478 
symptoms  of,  477 
cerebral,  478 
in  limbs,  479 
in  nutrition,  480 
pulse  in,  480 
sexual  power  in,  479 
special  senses  in,  478 
spinal,  479 
temperature  in,  479 
pathology  of,  475 
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Spinal  cord,  concussion  of  {continued) — 
pi-ognosis  of,  481 
recovery  after,  -iSO 
terminations  of,  480 

period  of  death  in,  480 
treatment  of,  481 
division  of,  in  fracture,  471 
fracture  implicating.  471 
hsemorrhage  iato.  471 
induration  of,  476 
inflammation  of,  476 
softening  of,  476 
wounds  of,  467 

symptoms  of,  467 
Spinal  abscess,  varieties  of,  488 
meningitis,  476 
myelitis,  476 
Spine,  angular  curvature  of,  482 
caries  of,  482 

abscess  in,  4^6 

varieties  of,  4S7 
causes  of,  4.S6 
diagnosis  of,  484 

from  hysteria  of,  485 

sympathetic  pains  in, 
485 
prognosis  o^4?S9 
psoas  abscess  in,  4787 
structural  conditions  in,  4S2 
symptoms  of,  484 
terminations  of,  486 
treatment  of,  489 

by  prone  couch,  490 
spinal  support,  490 
suspension,  etc.,  491 
diseases  of,  466 
dislocations  of,  470 
fractures  of,  469 

bed-sores  in,  474 
causes  of,  472 
course  of,  472 
dislocation  with,  470 
injury  of  cord  in,  471 
symptoms  of,  471 
terminations  of,  472 

period  of  death  in,  472 
treatment  of,  473 
trephining  in,  474 

in  gunshot  fracture,  474 
injuries  of,  466 
lateral  curvattire  of,  493 
causes  of,  495 
consequences  of,  496 
curve,  respiratory,  495 

weight-bearing,  495 
diagnosis,  494 
reduction   couch   of    Buhring. 

499 
signs  of,  494 
sloping  seat  for,  497 
structural  conditions  of,  493 
treatment  of,  497 

by  suspension,  etc..  500 
posterior  curvatures  of,  501 


Spine,    posterior    curvatures   of    {con- 
tinued)— 
causes  of,  502 
cyphosis,  501 
lordosis,  501 
treatment  of,  502 
sprains  of,  468 

inflammation  from,  469 
Spleen,  injuries  of,  561 
Splenectomy,  693 

conditions  for,  693 
results  of,  694 
Splints,   Grant's,  for  excision    of   knee- 
joint,  16 
Lister's,  for  excision  of  wrist,  84 
Sprains  of  spine,  468 
Staff  for  lithotomy,  869 
rectangular,  902 
straight,  877 
Stafford's  lancet-catheter,  1020 
Stahl  and  Geyer  on  age  in  urinary  cal- 
'       culi,  830 

I   Stanley  on  hernias,  635,  650 
j  on  lithotomy,  876,  884 

rupture  of  ureter,  951 
I   Staphyloma  of  cornea,  262 
of  sclerotic,  267 
Staphyloraphy,  400 

Fergusson's  operation,  402 
Langenbeck's  operation,  405 
Warren's  operation,  404 
Starched  bandage  after  joint-excisions, 
I  8 

I  of  knee.  18 

;    Sterility,  1102 
Stolz  (of  Xancv) ,  operation  for  prolapsus 

of  bladder,  953 
Stomach,  rupture  of,  560 
Stomach-pump,  use  of,  435 
Stone  in  the  bladder,  859.    See  Calculus 
Storer  (of  Boston^  statistics  of  extirpa- 
tion of  utems,  1124 
Strabismus,  operation  for,  297 
Graefe's,  298 
sub-conjunctival,  297 
Strangulated    hernia,    575,    584.       See 

Hernia 
Strangulation,  429 

of  hernial  protrusion,  575 
internal,  592 
of  piles,  720 
Strapping  the  breast,  522 

testicle,  1086 
Streatfeild.  operation  for  entropion,  246 
Stricture  in  hernia,  584 
of  oesophagus,  441 
intestinal,  655 
chronic,  655 
congenital,  655 
diagnosis  of,  659 
of  nasal  duct,  252 
rectum,  735 
urethra,  1001 
Stamps,  by  amputation,  circular,  106 
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Stamps,   by   flap,    106.     See   also    Par- 
ticular Amputations 
rectangular  flap,  106 
conical,  112 
dressing  of,  108 

re-dressing  of,  109 
exostosis  in,  113 

gangrenous  inflam^mation  of,  112 
a  good,  107 
healthy,  113 

morbid  conditions  of,  110 
necrosis  of,  112 
nerve-ends  enlai'ged  in,  113 
neuralgia  of,  113 
osteo-myelitis,  112 
secondary  haemorrhage  from,  110 
phenomena  of,  liO 
pulse  after.  111 
treatment  of,  111 
sloughing  of,  110 
spasmodic  twitchings  in,  113 
structural  changes  in,  113 
Sub-astragaloid  amputation,  133 
Subcutaneous    injection    in    hysterical 
jerkings    of     limb    after     joint- 
excision,  9 
section,   infra-trochanteric    of,  fe- 
mar,  57 
of  neck  of  femur,  55 
Sugar  in  urine,  796,  814 
Sulphates  in  m-ine,  793,  814 
Supernumerary  breasts,  555 

nipj^les,  556 
Suppression  of  urine,  1040 
symptoms  of,  1040 
treatment  of,  1041 
from  obstmction  of  ureter,  1041 
Suppuration  of  antrum,  386,  408 
of  breast,  519 
intra-cerebral,  197,  219 
intra-cranial,  197,  219 
intra-meningeal,  197,  219 
of  piles,  720 
in  prostate,  970 
Supra-pubic  lithotomy,  904 

in  female,  932 
Swain,   W.  P.,  statistics    of   knee-joint 

excision,  22 
Symblepharon,  248 

Syme,  James,  statistics  of  amputation, 
23,  91 
amputation  at  ankle-joint,  131 
diseases  of  rectum,  705,  706,  712, 

714,  734,  735 
on  elbow- joint  excision,  73 
excision  of  scapula,  100 
excision  of  upper  jaw,  414 
on  hernia  testis,  1090 
labioplastic  operation,  351 
on  lithotomy,  876 

perineal  section,  1024 
submental  operation  for  extirpation 

of  tongue,  367 
supra-condyloid  amputation,  138 


Synechia,  266 

Syphilitic  eczema  of  tongue,  360 

gummy  tumours  of  tongue,  359 

ichthyosis  of  tongue,  359 

iritis,  266 

mastitis,  523 

ozsena,  329 

psoriasis  of  tongue,  359 

sarcocele,  1087 

teeth,  378 

tubercles  of  tongue,  359 

ulcer  of  tongue,  357 

verrucse,  or  warts,  746,  1055 


TAIT,  Lawson,  operations  for  removal 
of  Fallopian  tubes,  1134 
Tapf)ing  the  abdomen,  691 

the  head,  229 

hydrocele,  1069 

ovarian  tumours,  1127 

pericardium,  515 

pulmonary  cavities,  515 

thorax,  518 
Tarsus,  amputation  through,  128 

excisions  of  bones  of,  63 
Teale's  amputation,  106,  136 

suction  oi^eration  for  cataract,  279 

results  of  median  lithotomy,  901 

amputation  of  penis,  1056 
Teeth,  aberrant  tooth-pulps,  378 

absence  of,  376 

absorjDtion  of  roots  of,  389 

alveolar  abscess,  385 

calcification  of  pulp  of,  384 

caries  of,  380 

cysts,  dentigerous,  376 

diseases  of  completed,  380 

in   development   and  eruption 

of,  372 
of  gums  and  alveolar  processes 
of,  390 

eruption  of  milk-teeth,  372 

exostosis  of,  388 

extraction  of,  395 

haemorrhage  after  extraction  of,  398 

inflammation  of  pulp-cavity  of,  383 

irregularities  of  permanent   teeth, 
373 

mal-eruption  of  wisdom  teeth,  375 

neuralgia  in  affections  of,  394 

odontalgia,  393 

odontomes,  378 

polypus  of  tooth-pulp,  385 

replacement  of  lost,  398 

supernumerary,  376 

supplemental,  376 

svphilitic,  378 

tartar  of,  389 

tooth-stopping,  381 
Teevan,W.  F.,  observations  on  fracturee 

of  skull,  194 
Testicle,  abscess  of,  1089 

atrophy  of,  1097 
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Testicle,  cancer  of  {continued)  — 
cancer  of,  1094 

casti'atioii  in,  1096 
diagnosis  of,  1095 
cartilaginous  tuoiour  of,  1092,  1094 
chronic  enlargement  of,  or  sarcocele, 

1086 
cystic  tamonr  of,  1091 
dermoid  cysts  in,  1093 
diseases  of,  1065 
fibrous  tumour  of,  1093 
functional  disorders  of,  1098 
hypertesthesia  of,  110-4 
impotency,  1101 
neuralgia,  1105 
spermatorrhoea,  1098 
sterility,  1102 
hernia  of,  1089 
hydatid  cysts  in,  1093 
inflammation  of,  1083 
causes  of,  1084 
gonorrhceal,  993 
in  inguinal  canal,  1108 
symptoms  of,  1083 
terminations  of,  1084 
treatment  of,  1085 
malposition  of,  1105 
misdescent  of,  1106 
orchitis  and  epididymitis,  1083 
retraction  of,  1107' 
scrofulous,  1088 

consequences  of,  1089 
treatment  of,  1089 
strapping  the,  1086 
syphilitic,  1087 

consequences  of,  1087 
treatment  of,  1088 
tubercalous,  1088 
tumours  of,  1091 

castration  for,  1096 
undescended^   abnonnal    situations 
of,  611 
in  congenital  hernia,  611 
diagnosis  from  inguinal  hernia, 

614 
diseases  of,  1108 
inversion  of,  1109 
Tetanus  after  amputations,  115 

after  joint-excision,  9 
Thigh,  amputation  of,  139 
Thompson,  Sir  H.,  statistics  of  urinary 
calculi,   in   relation   to    age, 
830 
of  lithotomy,  888,  892,  893,  914 
on  diseases  of  bladder,  937,  967 
tumours  of,  943 
of  prostate,  972,  973,  976,  978, 
985,  986 
lithoti-ite,  906 

on   lithotrity,    907,   908,    911,    913, 
923,  924,  926,  927 
statistics  of,  922 
stricture  of  ui-ethra,  1001,  1018 
urethral  tumours,  1028 


Thompson,  Sir  H.  (continued)  — 
urethrotome,  1021 
on  urethrotomy,  1026 
Thomson  on  gunshot  wounds  of  bladdei', 

950 
Thomson,  W.,  statistics  of  spontaneous 

cure  of  intestinal  obstruction,  667 
Thorax,   injuries   of    parietes    of,    and 
oi-gans,  503 
wounds  of,  503 

involving  organs,  504 
Thornton,  Knowsley,  on  nephrectomy, 

772 
Throat,  wounds  of,  422,  425 
Thudichnm,  obsei'vations  on  urine,  795 

on  urinary  calculi,  826 
Thumb,  am23utation  of,  120 
Thyroid  gland,  diseases  of,  456 

wounds  of,  422 
Thyroid  hernia,  649 
Thyroiditis,  460 
Thyrotomy,  451 

results  of,  452 
Tibia,  excision  of,  101 
Titley  on  gonorrhoea,  992 
Toes,  amputations  of,  126 

excision  of,  67 
Tolet  on  urethral  dilatation  for  calculus 

in  female,  929 
Tomes,  C.  S.,  on  dental  surgery,  371 
Tongue,  abscess  of,  357 
adherent,  355 
atrophy  of,  356 
bifid,  356 
cancer,  360 

congenital  defects  of,  355 
cysts  in,  370 
diseases  of,  356 
eczema  of,  360 
encephaloid  of,  361 
enchondroma  of,  370 
epithelial  cancer  of,  361 
fatty  tumour  in  or  under,  369 
fibro-cellular  tumour  of,  370 
foreign  bodies  in,  355 
granular  and  warty,  356 
gummy  tumour  of,  359 
herpes  of,  360 
ichthyosis  of,  359 
inflammation  of,  357 
keloid  of,  370 
long,  356 

mobility  of,  excessive,  356 
mucous  tubercle  of,  359 
na3vus  of,  369 
neuralgia  of,  360 
polypi  of,  370 
prolapsus  of,  356 
psoriasis  of,  359 
ranula  in,  370 
I  treatment  of,  371 

I  removal  of,  362 

buccal  operation,  author's,  365 
,  by  ecraseur,  363 
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Tongue,  removal  of  (continued) — 
bj  excision,  362 

complete.  363 
partial,  362 
galvanic  wire-cauterj,  363 
ligature,  368 
Arnott  and  Cloquet's  method, 

369 
Hilton's  method,  368 
Kocher's  lateral  submaxillary 

method,  367 
methods  of,  compared,  362, 869 
Moore's  method,  369 
Morrant-Baker's  splitting  me- 
thod, 367 
Nunneley's  method,  366 
oral  operation,  363 
Eegnoli's  operation,  367 
results  of,  369 
submental  oj^erations,  366 
Syme's  operation,  367 
Whitehead's  operation,  363 
salivary  calculi  in,  371 
scirrhus  in,  360 
spasm  of,  360 

syphilitic  mucous  tubercle  of,  359 
tie,  355 

tumours  of,  360 
ulceration  of,  357 

strumous  ulcer  of,  357 
warts  of,  370 
wounds  of,  354 
Tonsils,  diseases  of,  436 

chronic  enlargement  of,  437 

treatment  of,  437 
excision  of,  437 
inflammation  of,  436 
treatment  of,  436 
Toynbee's  (Joseph)  artificial  membrana 
tympani,  316 
otoscope,  300 
Trachea,  diseases  of,  445 
foreign  bodies  in,  425 
injuries  of,  421 
operations   on.      See  Laryngotomy 

and  Tracheotomy 
wounds  of,  422 
Trachea  forceps-dilator,  Garin's,  455 
tubes,  455 

Durham's,  455 
Fuller's  bivalve,  455 
Liston's,  454 
Tracheotomy,  454 

after-treatment,  455 
in  children,  454 
for  foreign  bodies,  427,  456 
results  of,  427 
Traumatic  cataract,  272 
emphysema,  505,  510 
encephalitis,  218 
causes  of,  219 
chronic,  221 

diagnosis  of  seat  of,  220 
prognosis  of,  220 


Traumatic  encephalitis  (continued) — 
structural  alterations  in  i)rain 

and  membranes,  from,  219 
symptoms  of,  218 
treatment  of,  220 
inflammation  of    brain    and   mem- 
branes, 218 
meningitis,  218 
peritonitis,  567 
pleurisy,  505 
pneumonia,  505 
pneumothorax,  510 
Travers,  B.,  on  hernise,  596 
Trelat's  urethrotome,  1021 
Trendelenburg's  trachea-tampon,  416 
Trephining  the  skull,  operation  of,  223 
for  epilepsy,  237 

results  of,  239 
for  extravasated  blood  within, 

214 
in  fracture  of  vault  of,  199 
for  suppuration  within,  222 
tumours  within,  234 
results  of,  224 
spine,  in  fracture  of,  474 
Treves,   F.,    on   intestinal    obstruction, 

659,  661,  673 
Trichiasis,  245 

Tripier's  amputation  through  tarsus,  130 
Trommer,  test  for  sugar  in  urine,  798 
Trousseau  on  tracheotomy,  455 
Tubercle  in  bladder,  945 
in  kidney,  770 
of  prostate,  985 
syphilitic,  of  tongue,  359 
in  testicle,  1088 
Tumours  of  alveoli,  392 

of  antrum.     See  Tumours  of  Jaws 
anus,  746 
bladder,  938 
brain,  228,  233  * 
breast,  530 
cheeks,  354 
conjunctiva,  259 
cranium,  227 
dura  mater,  228 
external  ear,  308 
eyeball,  296 
eyelids,  250 
groin,  614,  637 

diagnosis  from  psoas  abscess, 
488 
gums,  391,  411 
hemorrhoidal,  716 
of  head,  225 

jaw,  lower,  412,  414 
upper,  412,  413 
labia,  1113 
lachrymal  gland,  251 
lacteal,  535,  554 
of  larynx,  446,  450 
lips,  319 
malar  bone,  415 
naso-pharyngeal,  332,  336 
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Tunionrs  {continued)— 
of  ueck,  465 
nose,  326 

septum  of,  337 
omentum,  598 
orbit,  296 
ovaries,  1126 
parotid  gland,  463 

region,  463 
penis,  1055,  1058 
pharynx,  441 
prostate,  984 
rectum,  polypoid,  734 
scalp,  225 
scrotum,  1064 
spermatic  cord,  1076 
testicle,  1091 

diagnosis  from  hernia,  616 
thyroid  body,  460 
tongue,  360 
tooth  fang,  379 
pulp,  385 
in  urethra,  1028 
uterus,  1119 
vagina,  1118 
Tunica  vaginalis,  hsematocele  of,  1076 
diagnosis  from  cancer  of  testicle, 
1077 
from  hernia)  616 
hernia  in,  610 

encysted,  612 
hydrocele  of,  1066 

diagnosis  of,  from  cystic  dis' 
ease  of  testis,  1068 
from  hasmatocele,  1068 
scrotal  hernia,  1068 
varieties  of,  1067 
Turner,  statistics  of  hemiaj,  594 
Typical   cases   of   joint    excision.     See 
Excisional  Surgery  of  Siaecial  Joints 


ULCER  of  anus,  712 
of  cheeks,  corroding,  353 
cornea,  261 
gums,  391 
larvnx,  445 
lips,  349 
mouth,  corroding  or  phagedasnic, 

353 
nose,  329,  330 
rectum,  712 
tongue,  357 

syphilitic,  357 

tuberculous,  or  strumous,  357 
Ulna,  excision  of,  101 
Ultzmann  on  metamorphoses  of  calculi, 
822 
on    vesical    tumours,   diagnosis  of, 
941 
Umbilical  hernia,  643 
Umbilicus,  diseases  of,  674 

malformations  of,  674 
Urate  of  ammonia  calculus,  824 


Urate  of  soda  or  lime,  824 

of  soda  or  ammonia  in  urine,  783, 
811 
Urc,  treatment   of   syphilitic  ulcer   of 
nose,  329 
treatment  of  ozsena,  330 
on  tumours  of  septum  nasi,  337 
Urea  in  urine,  785,  812 
Ureter,  calculus  in,  858 
descent  of,  858 
treatment  of,  859 
rupture  of,  951 
Urethra,  anatomy  of,  848 

abscess  of,  993,  1009,  1041 
absence  of,  1059 
bulb  of,  wounded,  888 
calculus  in,  1028 

impacted  in,  1028 
in  lithotrity,  912 
in  children,  879 
deficiency  of,  1058 
dilatation  of,  behind  stricture,  1003, 

1010 
diseases  of,  988 

effect  of  enlarged  prostate  on,  974 
false  23assages  in,  1014 
avoidance  of,  1015 
signs  of,  1015 

situation  aud  extent  of,  1014 
female,  856 

dilatation  of,  929 
fistula  of.     See  Urinary  Pistulse 
foreign  bodies  in,  1030 
hEemorrhage  from,  1048 
inflammation  of,  988 
causes  of,  988 
diagnosis  of,  988 
symptoms  of,  988 
treatment  of,  989 
in  treatment  of  stricture,  1016 
irritation  of,  990 
laceration  of,  1048 
malformations  of,  1058 
absence  of,  1059 
epispadias,  1059 
hypospadias,  1058 
shortness  of,  1059 
plastic  operations  on,  1044 
polypoid  formations  in,  1028 
rectum  communicating  with,  748 
stricture  of,  1001 
annular,  1001 
bridle,  1001 

indurated,  annular,  1002 
linear,  1001 
organic,  1001 

causes  of,  1008 
consequences  of,  1009 
examination    of    urethra, 
1004 
by  bougies,  1005 
catheters,  1005 
sounds,  1005 
number  of,  1003 
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Urethra,  stricture  of  (continued) — 

organic,  pathological  conditions 
resulting  from,  1010 
situations  of,  1002 
structural    conditions    of, 

1001 
symptoms  of,  1003 
terminations  of,  1009 
treatment  of,  1011 
by  bougies,  1012 
caustics,  1019 
division  of,  1020 
external      urethro- 
tomy, 1023 
internal       urethro- 
tomy, 1020 
continuous     dilata- 
tion, 1013 
gradual    dilatation, 

1011 
immediate  and  for- 
cible, 1016 
varieties  of,  1004 
catheterism  in,  1004 

accidents   and   difficulties 
in,  1014 
catheters  for,  1005 
congenital,  1009 
contractile  or  recurring,  1004 
dilatation  of,  1011 

continuous,  1013 
gradual,  1011 
instruments  for,  1011 
selection  of,  1011 
external  urethrotomy,  1023 

results  of,  1026 
extravasation  of  urine  in,  1038 
inflammatory,  1027 
causes  of,  1028 
symptoms  of,  1028 
treatment  of,  1028 
internal  urethrotomy,  1020 

results  of,  1023 
irritable,  1004 
perineal  section  for,  1023 

in  impermeable  stricture, 

1025 
in  f)ermeable,  1023 
results  of,  1026 
retention  of  urine  from,  1003, 

1009 
rupture  or  splitting  of,  1017 
dilators  for,  1017 
results  of,  1018 
of  bladder  from,  1010 
urethra  from,  1010 
simple,  1004 
spasmodic,  1026 
causes  of,  1027 
symptoms  of,  1027 
treatment  of,  1027 
suppression     of    urine     from, 

1010 
tortuous,  1002 


Urethra,  stricture  of  {continued,)  — 
treatment  of,  1011 
urethrotomy  for,  1020 
urinary  abscess  from,  1041 
fistulee  from,  1042 
tumours  in,  1028 

endoscope  for,  1028 
treatment  of,  1028 
wound  of,  1049 
Urethral  lithotomy,  in  female,  931 
Urethritis,  988 

Urethro-plastic  operations,  1044 
Urethrotomes,  1020 
Urethrotomy,  external,  1023 
internal,  1020 
perineal,  1023 
Urethro-vaginal  fistula,  1047 
Uric  acid  calculus.   See  Lithic  Acid,  824, 
834 
oxide,  825 
in  lU'ine,  781,  810 
Urinary  abscess,  1009,  1041 
calculus,  819 
deposits,  778.     See  Urine 
fistulEC,  1042 
vaginal  fistulas,  1045 
Urine  for  examination,  778 
appliances  for,  781 
chemical,  781 
clinical  microscope,  781 
changes  in,  from  decomposition,  779 
by  acid  fermentation,  779 
alkalescence,  779 
clinical  examination  of,  779  ■ 
chemical,  780 
microscopic,  780 
physical,  780 
deposits  in,  778 

albumin  in,  albuminuria,  800 
causative  diseases  of,  801 
chemical  tests  for,  803 
for  quantity  of,  805 
traces  of,  804 
diagnostic  value  of,  805 
microscopic  characters  of 

urine,  802 
physical  characters  of,  802 
symptoms  of,  801 
bile  in,  807 

causative  diseases  of,  807 
chemical  tests  for,  808 
for  bile  acids,  808 
microscopic  characters  of, 

808 
physical  characters  of,  808 
symptoms  of,  807 
chlorides  in,  795 

chemical  tests  for,  795 
microscopic  characters  of, 

795 
physical  characters  of,  795 
cystine  in,  796 
hippuric  acid  in,  794 

chemical  tests  for,  794 
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Urine,  deposits  in  {contiriued) — 

hippuric  acid  in,  mici'oscopic 
chai-acters  of,  794 
physical  characters  of,  794 
symptoms  of,  794 
inosite  in,  800 
lactic  acid  in,  795 

chemical  tests,  795 
microscopic  characters  of, 

795 
physical  characters  of,  795 
leucine  in,  796 
oxalate  of  lime  in,  790 

causative  diseases  of,  792 
chemical  tests,  791 
diagnostic  value  of,  791 
microscopic  characters  of, 

791 
physical  character's  of,  791 
symptoms  of,  790 
peptonuria,  805 
phosphates  in,  786 

chemical  tests,  789 

for  whole  amount  of, 
790 
diagnostic  value  of,  786 
microscopic  characters  of, 

787 
physical  'characters  of,  786 
symptoms  of,  786 
sugar  in,  796 

chemical  tests,  797 

for  whole  quantity  of, 

800 
for  traces  only,  798 
diagnostic  value  of,  797 
microscopic  characters  of, 

797 
physical  characters  of,  79^ 
symptoms  of,  796 
sulphuric  acid  in,  793 
chemical  tests,  793 

for  whole  quantity  of, 
793 
diagnostic  value  of,  794 
microscopic  characters  of, 

793 
physical  characters  of,  793 
tyrosine  in,  796 
urates  or  lithates,  783 
chemical  tests,  784 
microscopic  characters  of, 

78  ± 
physical  characters  of,  783 
symptoms  of,  783 
area  in,  785 

chemical  tests,  785 

for  separation  of,  785 
microscopic  characters,  of, 

785 
physical  characters  of,  785 
symptoms  of,  785 
uric  or  lithic  acid  in,  781 
chemical  tests,  782 


Urine,  deposits  in  (continued) — 

uric  acid  in,  chemical  tests  for 
total  amount  of,  783 
diagnostic  value  of,  781 
microscopic  characters  of, 

782 
physical  characters  of,  781 
symptoms  of,  781 
tables  of  urinary  deposits — for 
chemical      examination 
of,  810 
for  microscopic  examina- 
tion of,  809 
treatment  of  urinary  deposits, 
810 
albumin  in  urine,  patho- 
logy of,  816 
preventive  meastu-es, 

817 
treatment  of  Bright's 
disease,  816 
bile  in  urine,  pathology  of, 
817 
preventive  treatment 

of  jaimdice,  818 
treatment  of,  817 
chlorides  in  excess,  patho- 
logy of,  814 
treatment  of,  814 
hippnric    acid    in    excess, 
pathology  of,  814 
treatment  of,  814 
lactic  acid  in  excess,  patho- 
logy of,  814 
treatment  of,  814 
oxalates,  pathology  of,  813 
preventive  meastures, 

813 
treatment  of,  813 
phosphates,  pathology  of, 
812 
treatment  of,  812 
sugar,   pathology  of   dia- 
betes, 814 
preventive  measures, 

816 
treatment  of,  814 
sulphates  in  excess,  patho- 
logy of,  814 
treatment  of,  814 
urea  in  excess,  pathology 
of,  812 
treatment  of,  812 
uric    or    lithic    acid    and 
urates    in     excess, 
pathology  of,  810 
treatment  of,  810 
extravasation  of,  1038 

from  rupture  of  bladder,  1040 
symptoms  of,  1040 
treatment  of,  1040 
from  rupture  of  urethra,  1038 
diagnosis  of,  1039 
symptoms  of,  1038 
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Urine,  extravasation  of  {continued) — 

from  rupture  of  urethra,  treat- 
ment of,  1039 
incontinence  of,  967 
retention  of,  1030 

from  atony  of  bladder,  965 

enlarged  prostate,  966, 976, 
981 
treatment  oF,  981 
.    gonon-hoea.  See  Spasmodic 
Stricture 
paralysis  of  bladder,  964 
perineal     abscess,     1009, 

1030,  1042 
phimosis,  1051 
prostatitis,  970 
stricture,      inflammatorv, 
1028 
organic,  1003 
spasmodic,  1027 
tumours  in  bladder,  1030 
pelvic,  1030 
urethral,  1030 
uterine,  1031 
treatment  of,  1031 

for  permanent  relief  of,  in 
prostatic     enlarge- 
ment, 1036 
in  stricture,  1035 
suppression  of,  1040 
treatment  of,  1041 
TJro-stealith  calculus,  825 
Use  of  stomach-pump,  435 
Uterine  fistulae,  1045 
Uterus,  absence  of,  1125 
anteversion  of,  1118 
cancer  of,  1123 

diagnosis  of,  1123 
signs  of,  1123 
treatment  of,  1124 
results  of,  1124 
cauliflower  excrescence  of,  1123 
displacements  of,  1118 
causes  of,  1118 
treatment  of,  1118 
excision  of,  1124 
fibrous  tumour  of,  1119 

enucleation  of,  1120 
flexion  of,  1118 
lateroversion  of,  1118 
myoma  of,  1119 
signs  of,  1119 
treatment  of,  1119 
polypi  of,  1122 

diagnosis  of,  1122 
signs  of,  1122 
species  of,  1122 
treatment  of,  1123 
procidentia  of,  1118 
prolapsus  of,  1118 
retroversion  of,  1118 
tumours  of,  1119 
Uvula,  elongation  of,  439 
cause  of,  439 
treatment  of,  439 


VACCA,  results  of  recto-vesical  litho- 
tomy, 904 
Vagina,  atresia  of,  1115 
closure  of,  1115 
cystic  tumour  of,  1113 
discharge  from,  991 
in  children,  989 
diseases  of,  1110 
epithelial  cancer  of,  1114 
erectile  tumour  of,  1114 
fibrous  polypi  of,  1118 
fistulous    openings    into,   743,   748, 

1045,  1117 
foreig-n  bodies  in,  1112 
imperforate  hymen,  1116 
prolapsus  of,  1117 
rectal  fi^tulfe  into,  743 

from  congenital  malformation 
of  anus,  748 
rodent  ulcer  of,  1114 
sphincter,    spasmodic    contraction 

of,  1117 
stricture  of,  1116 
tumours  of,  1118 
urinary-vaginal  fistulas,  1045 
uterine  fistula  of,  1045 
wounds  of,  1110 
Yaginal  hernia,  652 
Vagino-vesical  lithotomy,  932 

direct  lithotomy,  932 
Valsalva,  method  of  detecting  perfora- 
tion of  membrana  tympani,  3L4 
method  of  aijplying  vapours  to  tym- 
panic cavity,  320 
Van  Buren on  stricture  instruments,  1018 
on    sjiontaneous  cure   of  intestinal 
obstruction,  667 
Varicocele,  1079 
causes  of,  1080 
diagnosis  of,  1080 

from  hernia,  615 
signs  of,  1079 
treatment  of,  1080 
curative,  lOyO 
palliative,  1080 
Velpeau  on  diseases  of  breast,  523,  526, 
530,  532,  535,  539 
of  testis,  1071 
enucleation  of    uterine  fibrous  tu- 
mour, 1120 
hernia,  599,  603,  611 
on  vagino-vesical  lithotomy,  932 
wound  of  intercostal  artery,  507 
Velum  palati,  tumoiu'S  of,  339 
Venables  on  silicious  calculus,  829 
Ventral  hernia,  650 
Vermale's  amputation,  140 
Verneuil   on  hsemorrhoidal  veins,  716, 
724 
on  syphilitic  mastitis,  524 
Vertebrae,  caries  of,  482 
dislocation  of,  470 
fracture  of,  469 
in  lateral  curvature,  493 
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Vesico-nterine  fistula,  1047 

vaginal  fistula,  1046 
Vesiculae  semiaales,  diseases  of,  1109 
Vicq-d'Azjr   on    congenital   malforma- 
tions of  rectum,  751 
Vidal    (do     Cassis),     femoral     hernia, 
variety  of,  635 
operation  of  lithotomy,  903 
results  of  vagino-vesical  lithotomy, 
932 
Villous  tumour  of  bladder,  939 
Vincent    on    subperiosteal   excision    of 

OS  calcis,  cases,  65 
Tirchow  on  syphilitic  sarcocele,  1087 
Yocal  cords,  tumours  of,  446 

treatment  of,  450 
Voillemier's  urethrotome,  1022 
Tolkmann,  supra-piibic   cystotomy    for 

vesical  tumours,  945 
Yomiting  of  feculent  matter  in  strangu- 
lated hernia,  584 
Yon    Ammon's   labioplastic     operation, 

352 
Yon  Graefe's  operation  of  iridectomy, 
290 
for  strabismus,  298 
Yon   Pitha   on    treatment  of    atony  of 

bladder,  966 
Yulva,  diseases  of,  1110,  1112 
oedema  of,  1114 
pruritus  of,  1115 
varicose  veins  of,  1115 
■wounds  of,  1110 


WALKER  (of  Boston),  lateral  opera- 
tion for  rupture  of  bladder,  951 
Walsham  on  rectal  examination,  659 
Walter    on    supra-pubic    operation    for 

rujjture  of  bladder,  951 
Ward,  N.,  statistics  of  liernia,  594 
Warren,  C.  (Boston),  operation  for  cleft 

palate,  404 
Warts,  gonorrhoeal,  1055 
on  anus,  746 
labia,  1113 
lips,  350 
prepuce,  1055 
scrotum,  1065 
syphilitic,  1055 
Watson,  P.  H.,  observations  on  excision 
of  knee-joint,  88 
excision  of  larynx,  461 

of  scapula,  with  amputation  at 
shoulder,  100 
thjTToid  gland,  460 
Watson's  (Spencer)  nasal  speculum,  338 
Was,  accumulation  of,  in  ear,  304 
Wells,  Spencer,  on  ovariotomj-,  1129 
West,  Charles,  cases  of  dermoid  cysts  of 

uterus,  1126 
Weber,  statistics    of  removal   of    lower 

jaw,  420 
Wilde's  ear-specalam,  303 


Wilde's  treatment  of  otitis,  310 

snare,  311 
Wilks,    S.,    on    iihosphorus-necrosis    of 

jaws,  40() 
Williams,  C,  statistics  of  lithotomj',  895 
Wisdom  teetli,  mal-eruption  of,  375 
Woillemier  on  actual  cautery  for  inter- 
nal hajmorrhoids,  728 
Wollaston  on  urinary  calculi,  825,  826, 

827 
Wood's   operation  for   extroversion   of 
bladder,  957 
for  hernia,  623 

femoral  hernia,  641 
inguinal  hernia,  624 

results  of,  627 
umbilical  hernia,  647 
rhinoplastic  operation,  342 
urethrotome,  1021 
Wormald,  T.,  on  varicocele,  1081 
Wounds  of  abdomen,  558 

involving  viscera,  560 
of  air-passages,  422 

artery  of  bulb,  in  lithotomy,  879, 

886.     See  Ai-teries 
bladder,  949 

in  lithotomy,  888 
brain,  215 

gunshot,  216 
bulb  of  urethra,  in  lithotomy,  879, 

888 
cerebral  nerves,  218 
cheeks,  352 
diaphragm,  562 
dura   mater,   207.       See    Hernia 

cerebri 
e.ye,  240 
eyelids,  240 
forehead.     See  Scalp 
genital   organs.     See   Penis   and 

Yulva 
heart,  505 
intestines,  560 

in  op  e ration  for  hernia,  598 
treatment  of,  598 
kidneys,  561 
larynx,  422 
lips,  346 
liver,  561 
lungs,  504 
mouth.     See  Cheeks 
oesophagus,  422 
orbit,  240 
pancreas,  562 
penis,  1048 
pericardium,  505 
periuseum,  1110 
pharynx,  422 
pudic  artery,  in  lithotomy,   879, 

886 
rectum,  747 

in  lithotomy,  879,  886 
scalp,  184 

treatment  of,  184 
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Wounds  of  spinal  cord,  467 
of  spleen,  561 
stomacli,  560 
thorax,  503 

involring  organs,  504 
throat,  422 
tongue,  354 
trachea,  422 
urethra,  1049 
vagina,  1110 
vulva,  1110 


Wrist,  amputation  at,  121 
excision  of,  80 

for  injury,  96 
Wurtzer's  operation  for  radical  care  of 

hernia,  623,  624 
Wyman    (N.Y.),    cases   of   union   after 
fractm-e  of  vertebree,  473 


XANTHIC    oxide   calculus,    825.     See 
Calculus 


THE    END. 


PRINTED    BY    WILLIAM    CLOWES   AND   SONS,  LIMITED,  LONDON  AND  BECCI.ES. 
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